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Abstract 

One of mathematical cognitive skills is the problem-solving ability. It is imperative for each student to have a 

range of abilities in order to deal with or resolve a problem. Habits of mind are abilities that can influence students' 

ability to solve mathematical problems. It is the aim of this study to examine junior high school students' problem-

solving thinking skills. The survey method was used, as opposed to critical observation or qualitative approaches. 

The sample of this study consisted of 29 ninth graders of junior high school. Data collection was conducted by a 

test and interviews. According to the findings from the data analysis in this study, students with strong problem-

solving abilities exhibited four indicators of thinking habits: persistence, thinking about thinking, thinking 

flexibility, and the ability to apply past knowledge to new situations. Students with average problem-solving 

abilities also displayed four indicators of thinking habits, but were lacking in three of them: thinking about 

thinking, thinking flexibility, and applying past knowledge. Students with poor problem-solving abilities, on the 

other hand, laked all the indicators of thinking habits. 
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INTRODUCTION  

The process of overcoming perceived difficulties to achieve the desired results is referred to as 

problem-solving  (Ariawan & Nufus, 2017). In the case of students, as stated by Malasari (2019) 

problem-solving can mean the process of one taking on challenges. Sumartini (2016), meanwhile, 

defined problem-solving as a process for overcoming the difficulties faced to achieve the expected 

goals. A problem-solving process will provide an opportunity for students to play an active role in 

learning, searching, and finding their own information/data to be processed into concepts, principles, or 

conclusions (Rahzianta & Hidayat, 2016). Students' improved  ability to receive and respond to 

questions, will allow them to actively participate in overcoming or solving problems (Manalu, 2021). 

The increasing activity of students in each meeting encourages an increase in the maximum score, 

minimum score and average score of their mathematical abilities (Bakar et al., 2020). 

Earlier studies showed that school students were unfamiliar with the design strategy and used 

different problem-solving methods. A mindset is a way of assessing and drawing conclusions from a 

certain point of view based on reasons (Septirahmah & Rizkha, 2021). A lack in this ability to assess 

and draw conclusions is evident when students are unable to formulate questions using a mathematical 

model. Students are accustomed to dealing with questions in the form of statements rather than using 

mathematical models. In an earlier study Sriwahyuni & Maryati (2022) found that students had low 

levels of mathematical abilities, especially in choosing and applying strategies to solve mathematical 

and non-mathematical problems, explaining, interpreting, and re-cheking their solutions to those 
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problems, and applying mathematics meaningfully.  

Polya explained that when students solve mathematical problems, they go through several stages, 

namely understanding the problems, planning their solutions, implementing problem-solving plans, and 

re-checking their solutions. Students need to develop the abilities to read and understand questions that 

are presented, in mathematical models, make calculations from story models, and complete non-routine 

problems (Lusiana et al., 2022).  

According to the description above, it is critical to develop mathematical problem-solving 

abilities. However, earlier research findings showed, students’ incapability to solve mathematical 

problems well, indicating poor problem-solving abilities. Oktaviyanthi & Agus (2019) stated that 

students of all levels of education encounter difficulties in learning, developing, and gaining familiarity 

with problem-solving. Students whose mathematical abilities have a hard time understanding problems, 

devising and implementing problem-solving plans, and evaluating their solutions (Hidayat et al., 2022). 

Solutions to a problem do not just come out of nowhere; it requires smart thinking, to find them. 

According to Costa & Kallick, (2005), smart thinking or habit of mind is behavior one demontrates 

when confronted with a problem whose solution is not readily known. A positive mindset can be 

beneficial in understanding and solving real-world problems. There are four indicators of thinking 

considered to be related to students' mathematical problem-solving; (Costa & Kallick, 2005; Imanah et 

al., 2018; Maryono & Saputri, 2019), (1) persistence, which refers to students’ studying hard; (2) 

Thinking about thinking, or metacognition, which refers to whether students are accustomed to devising 

strategies to generate the information required to solve problems and to describing the steps they take 

to solve problems; (3) Flexible thinking, which refers to wheter students are accostumed to using a 

variety of ways to solve the same problem; and (4) the application of prior knowledge to new situations, 

where students derive meaning from their experiences to deal with new situations.  

The students were found to demonstrate persistence in solving problems. It takes persistence for 

students to solve problems (Masni, 2017; Mustaqiim, 2019; Yanti et al., 2021). It is also important that 

they have flexible thinking to plan and solve problems. When solving mathematical problems, students 

must think flexibly and come up with a variety of ideas, because it is not enough to solve problems with 

a single solution (Bonitasya et al., 2021; Mubarok & Kurniasari, 2019). Additionally, as stated by 

Maryono & Saputri (2019), problem-solving necessitates the use of previous knowledge. 

Mindset influences students’ beliefs about their capacities and abilities, includeding their  

academic strategies and achievements at school (Rohmah et al., 2021). Task formulation that uses 

mathematical models and the application of mathematical concepts, procedures, and facts necessitate 

careful problem-solving, flexible thinking, and the application of prior knowledge. These are referred 

to as habits of mind (Malasari, 2019; Muchtar & Suryani, 2019). 

 Problem-solving is influenced by habits of mind (Qadarsih, 2017). A habit of mind plays an 

important role in the development of individuals' ability to solve problems (Aringga et al., 2020). 

Dwirahayu et al. (2018) posited that a person’s habits of mind will determine his success, including  in 
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studying mathematics at school. Huda ( 2016) added that students’ habits of thinking together with other 

people are important for improving their quality of learning.  These habits become prominent when 

students refuse to give up on thinking when faced with a problem and developing strategies to solve it. 

It can be concluded that mindset is the way of students dealing with a problem whose solution is not 

easily found, which necessitates smart thinking in problem-solving. Habits of mind are developed 

through discipline to the extent that and individual acquires the ability to take wiser and smarter actions. 

All course of action taken by an individual is the result of their habits of thinking.  

To stimulate and train students’ thingking abilities in learning mathematics, teachers need to use 

appropriate teaching methods or techniques that can stimulate students to use all their thinking potential 

(Yani et al., 2016). Masni (2017) has found that there is a link between mathematical problem-solving 

abilities and mathematical thinking abilities. Nurmala et al. (2018) similarly discovered that mindset 

influences student problems-solving abilities. Habits of mind have an important role in solving 

problems. As stated by Costa & Kallick (2005) students who have the habit of never giving up thinking 

will try to develop strategies to solve the problem at hand. 

Masni (2017) figured that the relationship between mathematical problem-solving abilities and 

mathematical habits of mind in students was in a fairly high category (24.80%). Yandari et al., (2019) 

also found problem-solving abilities as significantly affecting  mathematical problem-solving abilities, 

(67.40%). Aziz (2022) discovered that habits of mind affected students' mathematical problem-solving 

abilities with an effect size of 21.7%, while 78.3% of the effect originated from other factors not 

measured in his research. Questioning and posing problems were the strongest habit of mind with an 

effect of 20.62%, while applying past knowledge to new situations was the weakest with an effect of 

1.32%. 

In the light of the description above, researchers took an interest in studying the influence of 

habits of mind on students’ mathematical problem-solving abilities, and to what extent based on test 

results and interviews. 

 

METHODS  

The survey method was applied in this study to obtain information about a specific topic and 

field. The information collected was processed and interpreted before decisions were made. Students’ 

ability to solve mathematical problems was measured following Polya (2004). The criteria for 

evaluating each problem-solving area are shown in Table 1: 
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Table 1. Problem-solving scoring guidelines according to Polya (2004) 

Rated aspect Score Description 

Understanding the problem 0 Misunderstand the problem completely 

1 Some of the questions are misinterpreted, and 

some of the wording of the questions is omitted 

2 Understand the issue as a whole 

Devising a problem-solving plan 0 Make no plan at all or make an unrelated plan 

1 Create an impracticable problem-solving strategy 

2 Make an appropriate plan but produce wrong 

result or no result 

3 Make a plan in accordance with applicable 

procedures that lead to the best solution 

4 Make a plan in accodance with applicable 

procedures that leads to the right solution 

Planning/Calculating 0 No calculations 

1 Perform a correct operation and provide a correct 

answer, but make an error in calculation 

2 Do the right thing and get the right result. There is 

no confirmation or other information 

Rechecking results 0 No confirmation/other information 

1 The inspection has not been completed 

2 Verify that the procedure is correct 

 

Table 1 shows the aspects that were to be assessed, as well as the scores given to each point 

that was true to the students in problem-solving. A description was provided for each point on each 

aspect or indicator used to guide the evaluation of the students' mathematical problem-solving abilities. 

The final value was calculated using the following equation. 

N= 
𝑆𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑚𝑎𝑥 𝑠𝑐𝑜𝑟𝑒
 𝑥 100 

Source:  Hadi & Radiyatul (2014) 

 

Table 2 depicts the relationship between the indicators of habits of mind and students' 

mathematical problems-solving.  

Table 2. Indicators of habits of mind and steps to solve problems 

Habits Of Mind Indicator Problem-Solving Steps 

Persistence 
Understand the problem 

Create a problem-solving plan 

Thinking about thinking  Implement the problem-solving plan 

Thinking Flexibly  
Create a problem-solving plan 

Implement the problem-solving plan 

Applying Past Knowledge to New 

Situations  

Create a problem-solving plan 

Implement the problem-solving plan 

Re-check the results  
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Table 2 shows the four indicators of thinking habits used in this research, as well as the activies 

that may accur in solving problems for each indicator used. Two variables were used in this study: 

habits of mind (X1) and mathematical problem-solving (X2). The study aim to determine how habits 

of thinking influence students' mathematical problem-solving.  

A test and interview guide were the two instruments used to collect data. A mathematical 

problem-solving test was used to examine students’ thinking habits in solving a problem. This 

mathematical problem-solving test took the form of an essay with two questions on sequences. In 

addition, an interview guide was developed to guide the interviews with students the on problem-

solving. Through these interviews, the students could express their opinions regarding their problem-

solving. These interviews were also conducted to explore and find out students’ thinking habits in 

solving problems. Data from the interviews were complementary to the data from the mathematical 

problem-solving test data. The interview results demonstrated how students were thinking about 

mathematical problems. Reduced data gave the researcher a clear picture and made it easier for them to 

collect more information.  

A total of 29 students in grade 9 at SMPN 2 Gunung Tuleh in the 2022/2023 school year were 

involved in this study. The research subjects were selected by purposive sampling, a techniqe of 

selecting a sample based on the judgment or views of excerpts according to the aims or objectives of 

the research (Rudiansyah et al., 2016). The questions posed during the interviews are provided in Table 

3.  

Table 3. Questions about students’ habits of mind in solving mathematical problems 

Indicator of student’s habits of mind in 

solving mathematical problems 
Questions 

Persistence 1. How many times did you read a question 

to understand the problem? 

2. Could you write down what is known and 

asked in the question? 

3. Did you try to solve the problem? What 

efforts did you make? 

4. How did you solve the problem? 

5. By doing so, did you obtain an answer? 

Thinking about thinking 6. Did you turn in an assignment on time? 

7. Did you understand the material given? 

8. Did you think about what method you 

used before solving a problem? 

9. Did you write down the formula that you 

used in solving the problem? 

Thinking flexibly 10. Do you think your answer is correct? 

11. Is there another way to solve the problem? 

12. In solving the problem, did you use a 

different method than what your teacher 

taught you? 
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Indicator of student’s habits of mind in 

solving mathematical problems 
Questions 

Applying old knowledge in new 

situations 

13. Had you used the method that you 

used in solving this problem before? 

14. Did you use the knowledge you 

gained before to understand the 

problem? 

15. Did you try to remember your lessons 

when working on the problem? 

 

Table 3 shows the interview guide used to assess students' thinking habits. The interview 

questions presented in Table 3 were asked to the sample students to elicit their responses. Data were 

collected from these responses and then analyzed.  

 

RESULTS AND DISCUSSION 

A test was used to assess students' problem-solving abilities. The data collected from the test 

were then processed, and student scores were then obtained. The questions posed in the problem-solving 

test are presented in Figure 1. 

 

Figure 1. Mathematical problem-solving test questions  

 

Figure 1 presents the questions given to the students. They were asked to solve problems to see 

the level of their problem-solving abilities. The test questions given were of a systems of linear 

equations in two variables. The students’ answers were analyzed to score their problem-solving ability 

level. The following is a guide for categorizing the students’ problem-solving abilities based on the 

result. 

Table 4. Problem-solving categories 

No Score Interval Criteria Number of Students Percentage 

1 65– 100 High 4 13.8% 

2 55– 64 Medium 10 34.5% 

3 0– 54 Low 15 51.7% 

Total 29  
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According to Table 4, there were four students with high problem-solving abilities, ten with 

medium abilities, and fifteen with low abilities. A total of 51.7% of the students received a score 

between 0 and 54, indicating that some students had a poor ability to solve problems. The following are 

some results of the mathematical problem-solving tests and interviews.  

 

Analysis of a Student’s Answers in the High Category  

 

Translated to English: 

Known:  

Time extends from 07.30 to 11.30 

Division occurs every 30 minutes. 

Asked:   

The number of bacteria at 11.30?  

Answer :  

Duration = 11.30-07.30 

                  4 hours = 240 minutes 

Number of devisions = 240 : 30 

  = 8 divisions  

Number of bacteria = 20. 28 

  = 20. 256 

  = 5.120 

 

Known : 

a = 86 cm 

U2 = 92 cm 

U3 = 98 cm 

U4 = 104 cm 

 

Asked : U11 ? 

b = U2 – U1 = 92 – 86 = 6 

U11 = a + (n-1) b 

= 86 + (11 – 1) 6 

= 86 + 60 

= 146    

Figure 2. Student 1’s answers 

Persistence 

According to Figure 2, the student understood the problem and could write down what was 

known and what was asked about the problem. The student was also able to properly plan problem-

solving using geometric and arithmetic sequences concepts. The student was considered to be 

determined to solve the mathematical problem. This finding was supported by the following except of 

the interview with the said student. 
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Researcher : How many times did you read the questions to understand the problems? 

First Student  : I read the questions 3 times. 

Researcher : After reading 3 times, could you write down the information provided in the questions 

and what asked? 

First Student  : Yes, I could. 

Researcher : Did you try to solve the problems? What efforst did you make to do so? 

First Student  : Yes, i did by writing down what was known and asked first 

Researcher : How did you solve the problems? 

First Student  : By finding the formulas to use to solve the problems, in which case question number 1 

used a geometric sequence formula and question number 2 used an arithmetic 

sequence formula. 

 

According to the interview results, the student demonstrated an indicator of persistence by 

reading the questions three times to understand the problems and then trying to solve the problems by 

writing down what was known and what was asked in questions. The student then answered the 

questions using the correct concepts. In conclusion the student exhibited determination in solving the 

mathematical problems.  

 

Thinking About Thinking 

According to Figure 2, the student used the concept of geometric sequences to solve problem 

number 1 and the concept of arithmetic sequences to solve problem number 2. It indicates the habit of 

mind of thinking about thinking. This finding was supported by the second excerpts of the interview 

with the said student. 

 

Researcher : Did you understand the material provided? 

First Student : I did, the first problem was about a geometric sequence, and the second was about an 

arithmetic sequence. 

Researcher : Did you think about the method to use before working on a problem? 

First Student : Yes. 

Researcher : Did you write the formula to answer a question? 

First Student : Yes, I wrote down the U𝑛  formula. 

 

According to the interview results, the student showed the indicator of mental habits of thinking 

about thinking. The student was able understand the material related to the questions posed, think about 

what method to use to solve the problems, and plan the problem-solving by writing down the formulas 

to use to find answers. The student was found to possess the habit of thinking about thinking when 

solving mathematical problems.  



Nauli, Harisman, Armiati, & Yerizon, Junior High School Students’ Habits of … 47 

 

 

Think Flexibly 

According to Figure 2, the student designed and implemented a problem-solving plan to solve 

problem number 1 using the concept of geometric sequences and to solve problem number 2 using the 

concept of arithmetic sequences. It indicates that the student had the ability to think flexibly, as shown 

by their ability to understand how to solve the problems correctly. The following excerpt from the 

interview with the said student supported this finding. 

 

Researcher : In your opinion, were the answers that you have obtained correct? 

First Student : Yes, they are 

Researcher : Is there another way for you to solve the problems? 

First Student : There is. You can use the 𝑢𝑛 = 𝑎. 𝑟𝑛−1 formula. 

 

According to the interview excerpt above, the students displayed a flexible mindset because they 

were aware of other ways to solve the problems. In other word, the student exhibited the indicator of 

flexible thinking when solving mathematical problems.  

 

Applying Past Knowledge to New Situations 

Figure 2 shows that the student designed and implemented a problem-solving plan using the 

concept of geometric sequences for problem Number 1 and the concept of arithmetic sequences for 

problem Number 2. This means that the student applied their past knowledge to new situations. This 

finding was supported by the following excerpt of the interview with the said student. 

 

Researcher : Have you ever used the a formulas to solve  problems of this like before? 

First Student : I have 

Researcher : Did you use your prior knowledge to solve the problems here? 

First Student : Yes, I used the geometric and arithmetic series formulas that I had previously studied 

 

Based on the interview results, the student performed a habit of mind of applying old knowledge 

to new situations evidenced by their use of existing formulas.  
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Analysis of a Student’s Answers in the Medium Category 

 

Translated to English: 

Known: Division occurs every 30 minutes. 

              There are 20 bacteria at 07.30  

Asked: How many bacteria are there at 1.30?  

Answer: 20 bacteria every 30 minutes ×  4 hours  

= 4 hours = 8 divisions 

             So, 8 × 20 = 160 

 
 
 

 

Known : The height of each chair is 86 cm  

              The height of a stack of 2 chairs = 92 cm  

              The height of a stack of 4 chairs = 104 cm 

              The height of a stack height of 11 chairs =? 

Answer : 

𝑏 =  U2 − U1  =  U3 − U2  =  Un −  Un −  2  
U1  =  a =  86  
difference = 92 −  86 =  b 6 U11 = 2 
Un =  a +  (n − 1)b  
U11 =  86 +  (11 − 1)6  
U11 =  86 +  (10 + 6)  
U11  =  86 +  60 

U11  =  144 

Figure 3. Student 2’s  answers 

Persistence 

Based on Figure 3, the student was able to understand the problems and wrote down what was 

known and what was asked in the questions. The student was also able to plan problem-solving using 

the concepts of geometric sequences and arithmetic sequences. It can be concluded that the student was 

determined to solve the mathematical problems. The following excerpts of an interview with the said 

student supported this finding. 

 

Researcher : How many times did you read the questions to understand the problems? 

Second  Student  : I read the questions twice. 

Researcher : After reading twice, could you write down what was known and asked in the 

questions? 

Second Student  : Yes, I could. 

Researcher : Did you try to solve the problems? What efforts did you make? 

Second Student  : Yes, by writing down what was known and asked first. 

Researcher : How did you solve the problems? 

Second Student  : By looking for the formula to use to solve the problems. 
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Based on the interview excerpt above, the student demonstrated an indicator of persistence in 

their attempt to understand the problems by reading the problems twice. Then, the student tried to solve 

the problems by writting down what was known and asked in the questions. In addition, the student also 

answered the questions using the correct concepts. It can be concluded that the student was persistent 

in solving mathematical problems. 

 

Thinking About Thinking 

Based on Figure 3, the student carried out a problem-solving plan using the concept of arithmetic 

sequences to solve problem number 2. However, the student failed to solve problem number 1 correctly. 

Their failure to solve the problem indicated that the student lacked a habit of mind of thinking about 

thinking. This was supported by the following excerpts from the interview with the said student. 

 

Researcher : Did you understand the material given? 

Second Student : I had no idea about  the first question, but the second question was about an 

arithmetic sequenc.e 

Researcher : Did you think about the method to use before working on the problems? 

Second Student : Yes. 

Researcher : Did you write down the formulas to use in answering the questions? 

Second Student : I wrote one to answer question number 2. 

 

The interview excerpt above shows that the student did not show the habit of mind of thinking 

about thinking as they did not understand the material related to a problem given and did not find the 

correct solution to it. In other words, the student lacked deep thinking to solve mathematical problems. 

 

Thinking Flexibly 

Based on Figure 3, the student designed and implemented problem-solving using the concept of 

arithmetic sequences to solve problem number 2. The student was able to devise a plan to solve problem 

number 1 failed to make a correct solution. The student failed to show flexible thinking as they were 

unable to solve problem number 1 correctly. This was supported by the following excerpt. 

 

Researcher : In your opinion, were the answers that you obtained correct? 

Second Student  : Yes. 

Researcher : Did you use a different way of answering the questions than what the teacher has taught 

you? 

Second Student  : I did not. 
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Based on the excerpt above, the students lacked flexible thinking as they did not know any other 

ways of solving the problems. It can be concluded that the indicator of flexible thinking in solving 

mathematical problems was absent in the student.  

 

Applying Past Knowledge to New Situations 

Based on Figure 3, the student designed and implemented a problem-solving plan using the 

concept of arithmetic sequences to solve question number 2. However, to question number 1, the student 

was unable to find a correct solution using the concept of geometric sequences. This means that the 

student was unable to apply past knowledge to new situations. The following excerpt supported this 

finding. 

 

Researcher : Have you used the formulas to solve problems of this like before? 

Second Student : Yes.  

Researcher : In understanding the problems here, did you use the knowledge that you had 

obtained before? 

Second Student : Yes. 

As the interview excerpt above shows, the student claimed to have applied old knowledge to new 

situations, and it was known that the student had used an existing formula. It can be concluded that the 

student displayed the indicator of applying past knowledge to new situations. 

 

Analysis of a Student’s Answers in the Low Category 

 

 

Translated to English: 

Known:  

Bacteria at 07.30 (a) = 20  

split (r) = 30 minutes  

Asked:  

How many bacteria are there at 11.30?  

to determine the number of terms that exist. The 

number of terms (n) = (07.30‒11.30) minutes 

= 15 minutes 

Known:  

Lisa is stacking chairs 86 cm tall each 

The height of a stack of 2 chairs is 92 cm.  

The height of a stack of 3 chairs is 98 cm.  

The height of a stack of 4 chairs is 104 cm.  

Asked: How tall is a stack of 11 chairs?  

Answer:  

U1 = 86         r = 2  

Un = ar × n‒1  

U11 = 86 × 2 × n ‒ 1 = 86 × 2 × 10 = 1.024 

Figure 4. Student 3’s Answers 
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Persistence 

Based on Figure 4, the student understood the problems as shown by their ability to write down 

what was known and asked about the problems. The student was able to devise problem-solving plans. 

It was concluded that the student was determined to solve mathematical problems. This was also 

supported by the following excerpt from an interview with the said student. 

  

Researcher : How many times did you read the questions to understand the problems? 

Third Student : I read the questions twice. 

Researcher : After reading twice,could you write down what was known and asked about the 

problem? 

Third Student : Yes, I could. 

Researcher : Did you try to solve the problems? What efforts did you make? 

Third Student : Yes, by finding out what was known an asked from the questions. 

Researcher : How did you solve the problems? 

Third Student : I could not solve question number 1. 

Based on the interview excerpt above, the student lacked persistence as s(he) did not try to make 

a solution plan to solve question number 1. However, the student tried to understand the problem by 

reading the problem twice and then tried to solve the problem by finding out about what was known 

and asked from the question. It was concluded that the student lacked persistence to solve mathematical 

problems. 

 

Thinking About Thinking 

Based on Figure 4, the student carried out a problem-solving plan in the wrong way to solve 

question number 2 and was unable to solve the problem in question Number 1. The student’s inability 

to solve both questions correctly indicated a lack of the habit of thinking about thinking. This was 

supported by the following excerpt of the interview with the said student. 

 

Researcher : Did you understand the material given? 

Third Student : I did not really understand it 

Researcher : Did you write down the formulas to use in answering the questions? 

Third Student : Yes, I wrote one down for question number 2. 

 

The excerpt above supported the finding that the student lacked the habit of mind of thinking 

about thinking because they could not understand the material related to the questions given and could 

not plan problem-solving properly. In other words, the habit of thinking about thinking in solving 

mathematical problems was absent in the student. 
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Thinking Flexibly 

Based on Figure 4, the student was unable to design and implement a problem-solving plan to 

solve both questions. This means that the student does not have a flexible thinking habit of mind, as 

shown by their inability to solve both questions correctly. The following excerpt supported this finding. 

 

Researcher : In your opinion, were the answers that you obtained correct? 

Third Student  : Yes. 

Researcher : Do you have any other way to solve the problems here? 

Third Student  : I do not have.  

 

Based on the interview excerpt above, the student lacked a flexible thinking habit of mind. The 

student did not know any other way of solving the problems. In conclusion, the habit of flexible thinking 

in solving mathematical problems was absent in the student. 

 

Applying Past Knowledge to New Situations 

Based on Figure 4, the student was unable to design and carry out a problem-solving plan to solve 

question number 1, and they used the wrong concept in solving question number 2. This shows that the 

student was unable to apply past knowledge to new situations. This finding was supported by the 

following excerpt. 

 

Researcher : Have you used the formulas to solve problems of this like before? 

Third Student : Yes. 

Researcher : In understanding the problems, did you use the knowledge that you gained before? 

Third Student : Yes, I did. 

Researcher : Have you ever worked on the same problem as the one given? 

Third Student  : Yes, but the solution was different. 

 

The student lacked the ability to apply past knowledge to new situations, as proven by their 

inability to apply formula that they had previously used to solve the two problems. At large, the 

relationship between habits of mind and problem-solving laid out in the Table 5. 

Table 5. The relationship between habits of mind and problem-solving 

Habits of Mind 

Indicators 
Problem-Solving Steps Questions 

Persistence Understand the problem 1. Can you explain what was known 

from the problem?  

2. Can you explain what was being 

asked in the question? 

Define a problem-

solving plan 
3. Can you make a mathematical model 

of the problem? 



Nauli, Harisman, Armiati, & Yerizon, Junior High School Students’ Habits of … 53 

 

Habits of Mind 

Indicators 
Problem-Solving Steps Questions 

  4. What method did you use to solve the 

problem? 

Thinking flexibly Implement the 

problem-solving plan 

5. Why did you use the formula?  

6. What was the plan that you arrange? 

Please explain. 

Applying past 

knowledge to 

new situations 

 

Define a problem-

solving plan 
7. Is there another way to solve the 

problem? if yes, please explain. 

Implement the 

problem-solving plan 
8. What is the way to solve the problem? 

Thinking about 

thinking 

Define a problem-

solving plan 

9. Have you ever found the same 

problem as given?  

10. If yes, how did you solve it? If not, 

how to finish it?  

Implement the 

problem-solving plan 

11.  What method did you use in solving 

this problem? Have you used it before?  

 

Based on the findings described above, the student who had strong problem-solving abilities 

displayed four mental indicators of problem-solving. Masni (2017) has also previously found that 

students with strong problem-solving skills also have strong mental habits. Meanwhile, the student who 

was lacking in some indicators of mental habits fell into the moderate problem-solving and habits 

category. The student who was lacking in all four thinking indicators had poor problem-solving abilities 

and poor thinking habits.  

The students were found to demonstrate persistence in solving problems. This strengthens 

research conducted by Masni (2017) that the association between problem-solving abilities and 

mathematical thinking habits is the aspect that is expressed most often, namely controlling impulsivity 

and the aspect that is done least frequently is the aspect of being responsible. Meanwhile, in research 

conducted by Mustaqiim (2019) students were categorized into three categories, namely high, medium 

and low. For each category of habits of mind in the step of designing a solution plan, all students are 

unable to determine the mathematical model of the problem. Therefore, in learning mathematics, 

writing mathematical models when solving mathematical problems should receive more attention 

during the mathematics learning process. In line with research by Hidayat et al. (2022) that students 

who have low mathematical abilities have a poor level of problem solving ability because they are 

unable to understand problems, create and implement solution plans and evaluate solutions. Students 

might know about a concept or information, but could not say (Noto et al., 2017). It can be concluded 

that students who do not have a poor level of problem-solving abilities do not have planning and 

evaluation skills. This shows the importance of student persistence to be able to solve problems well. 

The importance of flexible thinking was also stated by Bonitasya et al. (2021) and Mubarok & 

Kurniasari (2019) that the third collaboration skill indicator is showing flexibility. In this indicator there 
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are four aspects that are observed, namely: (1) receiving criticism and suggestions; (2) negotiating 

differences of opinion; (3) always compromise; and (4) accepting every assignment given. The results 

of research conducted by Maryono & Saputri (2019) explain that applying a past knowledge at new 

situation,  students who have this habit have indicators: being able to draw meaning from their 

experiences in new situations. When faced with a new, confusing problem, students tend to connect it 

with their past experiences to solve the problem. 

According to the findings of this field's researchers, students with problem-solving skills exhibit 

all four indicators of mental use. Students with moderate problem-solving abilities have four indicators 

but lack three, namely thinking indicators, thinking flexibility, and applying old knowledge to new 

situations. Students with poor problem-solving skills are also deficient in indicators of thinking habits. 

According to research Masni (2017) and Nurmala et al. (2018) there is a link between intelligence and 

students' problem-solving abilities. The better the student's problem-solving skills, the better his or her 

mental habits, and vice versa. This leads to the conclusion that the better the student's attitude, the better 

the student's ability to solve problems.  

 

CONCLUSION 

From the investigation into junior high school students' thinking habits in solving mathematical 

problems, it was found that students with strong problem-solving abilities displayed four indicators of 

thinking habits: persistence, thinking about thinking, thinking flexibility, and applying past knowledge 

to new situations. Students with moderate problem-solving abilities also exhibited four indicators, but 

were weak in three of them: thinking about thinking, thinking flexibility, and applying past knowledge 

to new situations. Students who were poor problem-solvers were lacking in all the indicators of thinking 

habits. It can be concluded that students' thinking habits could influence their problem-solving abilities. 

However, this research was not without a weakness. For one, the test questions posed here were routine 

questions. It is hoped that future resesarchers can conduct research on students’ thinking habits when 

solving non-routine problems, especially mathematical ones.  
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