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Abstract 
This study is set to describe students' analytical thinking processes in solving mathematical problems, 

especially in quadratic functions. It employs a qualitative approach with qualitative descriptive research. 

The subjects in this study are one student with high mathematics ability, one student with medium 

mathematics ability, and one student with low mathematics ability of Tenth Grade of State Islamic Senior 

High School 3 Tulungagung. Data collection are carried out through task-based interviews. Meanwhile, 

data analysis technique are data reduction, data presentation, and conclusion Based on the results of data 

analysis and discussion, it is concluded that (1) The student with high mathematical ability pass several 

stages, namely differentiating, and organizing, he/he can solve the quadratic function problem properly 

according to the problem solving steps. (2) The student with medium mathematical ability can go through 

differentiating and organizing stages. But at the attributing stage, he/she are less able to solve problems 

based on the objectives.  (3) The student with low mathematical ability tends not to pass differentiating, 

organizing, and attributing analytical thinking stages. He/she are less able to solve quadratic function 

problems according to the solving steps. 
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Abstrak 
Penelitian ini bertujuan mendeskripsikan proses berpikir analitis siswa dalam pemecahan masalah 

matematika terutama pada materi fungsi kuadrat. Penelitian ini menggunakan pendekatan kualitatif 

dengan jenis penelitian deskriptif kualitatif. Subjek dalam penelitian ini adalah satu siswa berkemampuan 

matematika tinggi, satu siswa berkemampuan matematika sedang dan satu siswa berkemampuan 

matematika rendah kelas X Madrasah Aliyah Negeri 3 Tulungagung. Pengumpulan data dilakukan 

melalui wawancara berbasis tugas. Sedangkan teknik analisis data dalam penelitian ini meliputi tahap 

reduksi data, penyajian data dan penarikan kesimpulan Berdasarkan hasil analisis data dan pembahasan 

diperoleh simpulan bahwa (1) Siswa dengan kategori kemampuan matematika tinggi mampu melalui 

tahap berpikir analitis differentiating, organizing dan attributing dengan baik. Siswa dapat memecahkan 

masalah fungsi kuadrat dengan baik sesuai dengan langkah-langkah penyelesaian masalah. (2) Siswa 

dengan kategori kemampuan matematika sedang mampu melalui tahap berpikir analitis differentiating 

dan organizing, namun pada tahap attributing siswa kurang mampu menyelesaikan sesuai dengan tujuan 

dari permasalahan yang disajikan. (3) Siswa dengan kategori kemampuan matematika rendah memiliki 

kecenderungan tidak melakukan tahap berpikir analitis differentiating, organizing dan attributing. Siswa 

kurang mampu dalam memecahkan masalah fungsi kuadrat sesuai dengan langkah penyelesaian. 
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INTRODUCTION 
Problem solving is an ability 

that must be mastered by the students in 

learning mathematics. The students can 

develop general skills in solving real-

life problems and apply mathematics in 

real life situations by having problem-

solving ability (Gurat, 2018). Several 

activities in solving mathematics  

problems can be in the form of solving 

story problems, solving non-routine 

problems, applying mathematics in 

everyday life or other situations, and 

proving or creating or testing 

conjectures (Sutiarso, 2017). Thus, 

problem solving is an important element 

in mathematics as a process of finding 

solutions to the presented problems. 

The problem solving process 

requires thinking skills. One of the 

important thinking skills to be mastered 

by students is the ability to think 

analytically. This is because analytical 

thinking is a set of the same behaviors 

which involves elements of 

investigation and further situations with 

less well-defined results and parameters 

(Robbins, 2011). Sitthipon (2012) states 

that analytical thinking is the 

competence in identifying or classifying 

various aspects in the form of objects, 

stories or events, as well as the ability to 

find the relationship between these 

aspects. In line with that, analytical 

thinking means encouraging students to 

analyze, criticize, assess, compare, 

contrast, and evaluate (Chadwick, 

2016). These six things are part of the 

problem solving process. Analytical 

thinking as part of the problem-solving 

process is considered significant to 

provide the skills needed to prepare 

children for more complex lives 

(Thaneerananon et al., 2016). As stated 

by Montaku (2011), analytical thinking 

skill will provide benefit for students 

because it is  related to academic 

achievement. If the student's analytical 

thinking ability is high or good, the 

academic achievement that will be 

obtained is also high. Therefore, the 

research related to analytical thinking 

processes needs to be conducted. 

One of the materials given at the 

Senior High School (MA) level is the 

quadratic function material. In existing 

researches, students experience 

difficulties in solving quadratic function 

problems. The test scores of students' 

mathematics learning outcomes in 

solving quadratic function questions 

ranged from 5 to 59 with an average of 

25.9; median 21 and mode 14. Types of 

errors that students make in solving 

quadratic function questions include 

concept errors, principle errors, and 

calculation errors (Isfan et al., 2019). 

This is in line with (Rizki & Wildaniati, 

2015) which states that students 

experience confusion in applying the 

quadratic function formula to solving 

problems. Besides, that students do not 

understand the meaning of quadratic 

function problems and they are in a 

hurry to do the task (Ayunengdyah et 

al., 2020). 

Researches related to analytical 

thinking in students conduct several 

times, but there is no research that 

focuses on analytical thinking processes 

in solving mathematical problems on 

the material of quadratic functions. In 

the last ten years, researches related to 

analytical thinking in various countries 

examine the characteristics of students' 

analytical thinking (Parta, 2016), the 

characteristic profile of analytical 

thinking (Qolfathiriyus et al., 2019a); 

(Ilma et al., 2017), and the development 

of learning management emphasizing 

analytical thinking (Sitthipon, 2012). 

Based on some of the 

researches, it can be concluded that the 

average value of students' learning 
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outcomes on the quadratic function 

material is low. This shows that 

students have low problem-solving 

abilities. Problem-solving skills are 

related to analytical thinking skills. In 

accordance with the opinion of 

(Qolfathiriyus et al., 2019b) who said 

that analytical thinking is very 

important to help students solve math 

problems. The existence of a math 

problem makes a person think of a 

solution so that analytical thinking 

appears. It means there is a relationship 

between analytical thinking and 

mathematical problem-solving. The 

relationship is that when a person 

performs a problem-solving process 

using formulas, concepts, properties, 

principles, theorems, and postulates, he 

performs a stage of analytical thinking. 

Because solving mathematical problems 

is influenced by students 'analytical 

abilities, it is necessary to carry out an 

in-depth analysis of the extent to which 

students' analytical thinking skills. The 

results of this analysis can be utilized as 

a basis for formulating solutions to 

improve analytical thinking skills and 

problem-solving. So that research 

related to analytical thinking in solving 

mathematical problems needs to be 

done. Based on this, this research is 

conducted to explore information and 

descriptions of the analytical thinking 

process carried out by students in 

solving math problems with the 

quadratic function material. 

 

METHOD 

This study seeks to reveal in 

depth the students' analytical thinking 

processes in solving mathematics 

problems analyzed based on written 

assignments and interviews. So, this is 

called as qualitative research. 

Prospective research subjects are 23 

students of State Islamic Senior High 

School 3 Tulungagung. They are given 

the task of solving the quadratic 

function problem, then the results of the 

students' work are analyzed and 

grouped according to their mathematics 

abilities, so that the subjects in this 

study consist of three students (1 

student with high mathematics ability, 1 

student with medium mathematics 

ability, and 1 student with low 

mathematics ability). The classification 

of students into the three groups is in 

accordance with the report card scores 

and information from the mathematics 

subject teacher. 

The main instrument in this 

research is the researcher himself. 

Supporting instruments used in this 

study are assignment sheets, interview 

guides, recording tools, and field notes. 

The assignment sheet consists of a 

quadratic function problem solving 

question designed to determine the 

analytical thinking process in solving 

mathematical problems. Based on the 

assignment sheet, as well as suggestions 

from the teacher, the selected subjects 

are interviewed to find out further 

analytical thinking processes. The 

results of the interview are then 

triangulated with the results of the 

previous problem-solving tests so that a 

description of the students' analytical 

thinking processes in solving math 

problems with the quadratic function 

material is obtained.  The recording tool 

is used to record the process of 

assignments and interviews. Then the 

researchers use field notes to record the 

information.  

Indicators of analytical thinking 

in this study can be seen in Table 1 

(adapted from Anderson dkk., (2001). 

While the quadratic function assignment 

sheet can be seen in Figure 1.
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Table 1. Description of analytical thinking indicator in problem-solving 

Stage of 

Analytical 

thinking 

Description Indicator 

Differentiating 

Differentiating is the ability 

when students can sort 

information into the 

important information and 

discard or ignore irrelevant 

ones to achieve an interest or 

find solutions to problems 

 

- The students analyze the presented 

problems 

- The students gather the necessary 

information to solve the problem 

- The students review alternative 

solutions 

 

Organizing 

Organizing is an activity 

when students begin to 

organize and arrange 

sections of information that 

are sorted into certain groups 

that have a suitability 

between them so that they 
can find the right solution 

 

- The Students organize the obtained 

information to solve problems 

- The Students describe solutions to 

problems and strategies 

 

Attributing 

attributing occurs when 

students can find the existing 

patterns from a collection of 

information, so that they can 

ascertain the intention and 

purpose of solving problems. 

 

- The Students relate problems that 

are equipped with information or 

knowledge to solve problems 

- The students can rebuild new 

schemes to solve problems 

- The students can solve problems 

according to the objectives of the 

presented problems. 

 

Pay attention to the following form! 

 
If                                        

If PQRS is a rectangle with vertices tangent to the side of the rhombus ABCD. 

Determine the minimum area of the shaded area! 

 

Figure 1. Quadratic function taks. 
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Data analysis employs the 

Milles & Huberman stages, namely data 

reduction, data presentation, and 

conclusion (Miles et al., 2014). 

Meanwhile, the procedures carried out 

in this study include three stages, 

namely the preparation stage, the 

implementation stage, and the 

completion stage.  

 

RESULT AND DISCUSSION  
Based on the research 

objectives, the data in this study are 

qualitative data in the form of 

descriptions of students' analytical 

thinking processes in solving math 

problems with the quadratic function 

material. Data descriptions are 

presented in written form as well as 

expressions from students selected as 

subjects. Before data collection is 

carried out, the preparatory stage is first 

carried out by compiling problem-

solving problems to reveal the 

analytical thinking process in solving 

mathematical problems. Based on the 

given problems related to the quadratic 

function material, then the 

implementation stage is carried out, 

namely data collection. The subject 

answers in writing, then the subject is 

interviewed to explain transparently 

regarding the answers. Furthermore, 3 

out of 23 students are selected as 

interview subjects (Subject 1 (S1), 

Subject 2 (S2), Subject 3 (S3). 

Referring to Figure 1 A   description of 

the written data and verbal transcript of 

the three subjects is obtained as follows.

 

1. Subject 1 (S1) has high mathematical thinking ability  

 

Figure 2. The answer of subject 1 (S1)  

Based on Figure 2, it can be seen 

that S1 describes the presented 

problems and collects the information 

needed to solve the problem. S1 writes 
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the known and the asked information in 

the questions. In this case, S1 conducts 

some differentiating stages in analytical 

thinking. To reveal the differentiating 

process in depth, the researchers 

conduct interviews with S1. Based on 

the results of the interview, S1 states 

that the known information in the 

questions is the diagonal length of AO = 

OC = 6, and BO = OD = 4cm, then 

taking the example of Aa = cC = x, and 

the asked information is looking for the 

shaded area. Then S1 said that the 

mathematical concepts used are the area 

of the plane and the quadratic 

function.The results of the interviews 

reveal that S1 can sort and collect 

important information such as the 

known information and the asked in the 

questions. Then S1 can explore 

alternative solutions, namely by using 

the concept of the quadratic function 

and the area of a flat shape. 

The next stage is organizing 

which can be seen in Figure 2. At this 

stage, S1 looks for the area of several 

triangles in the shaded area. S1 states 

that the shaded area is a combination of 

4 triangles. Then S1 seeks the length of 

Bb with the concept of similarity.Thus, 

at the organizing stage, S1 can describe 

the strategies by using the obtained 

initial information, namely by finding 

the shaded area of a triangle and the 

quadratic function. 

 After doing the organizing 

stage, the next step is attributing. At this 

stage, S1 writes to find the minimum 

area, it must find the value of x_min = 

(- b) / 2a. This is consistent with the 

concept of the quadratic function. S1 

can relate problems that are equipped 

with information or knowledge to solve 

problems such as relating to the concept 

of the triangle area of      
 

 
     and 

the concept of similarity to find the 

length of   . Regarding this case, can 

rebuild a new scheme to solve the 

problem, so that he/she can solve it 

according to the objectives of the 

presented problems. 

2. Subject 2 (S2) has medium 

mathematics ability  

The following describes the 

analytical thinking process of S2 in 

solving the quadratic function material 

problem. In the differentiating stage, S2 

does not write down the known 

information in detail, but S2 implicitly 

explains it through Figure 3. Then the 

researchers conduct an interview to 

obtain further information about the 

differentiating process. The results of 

the interview show that S2 can collect 

important information, such as the 

known and the asked information in 

verbal questions. Then S2 mentions 

alternative solutions, namely by using 

the area of the plane, congruence, and 

quadratic functions. 

The next stage is organizing 

which can be seen in Figure 3. At this 

stage, S2 looks for the area of the 

rhombus. Then S2 finds the area of the 

rectangle by finding the length Pa using 

the concept of similarity. S2 states that 

the shaded area is the area of the 

rhombus minus the rectangular area. In 

this case, S2 can organize the 

information obtained to solve problems 

and describe the used strategies, but 

there are errors in the process of 

calculations. 

Then, S2 does the attributing 

stage. At this stage, S2 seeks the 

minimum area, namely by finding the 

difference between the area of a 

rhombus and a rectangle. S2 links the 

problem which is equipped with 

information or knowledge to solve the 

problem but has not been able to solve it 

based on the objectives of the presented 

problems.
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Figure 3. The answer of subject 2  (S2)

3. Subject 3 (S3) has low mathematical ability 

The answer of S3 in the 

differentiating stage can be seen in 

Figure 4. S3 writes the known 

information, but he/she does not write 

down the asked information. Based on 

the interview results of S3, the shaded 

area is equal to the two area of the small 

triangles plus the two large triangle. S3 

also states that the questions are so 

difficult. Based on the answer sheets 

and interviews, it reveals that S3 has not 

been fully able to sort and collect 

important information, such as the 

known and the asked information of the 

questions, both in writing and orally. 

The next stage is organizing 

which can be seen in Figure 4. At this 

stage, S3 looks for the area of the small 

triangle and the area of the large 

triangle. However, there is a mistake in 

writing a                      . This 

is not compatible with the concept of 

finding the triangle area. Furthermore, 

the researchers conduct interviews to 

obtain further information about the 

organizing process. At the organizing 

stage, S3 has not been able to describe 

the used strategy. S3 finds difficulty in 

doing the task. So that, at this stage, S3 

does not describe the solution 

completely and does not get the right 

answer. 

After doing the organizing stage, 

the next step is attributing. At this stage, 

S3 looks for the shaded area, namely 

                      . This is not 

in line with the initial concept. At the 

beginning, S3 states that the area of the 

shape is shaded by adding 2 small 

triangular areas and 2 large triangle 

areas. At this stage, S3 uses the 

multiplication operation in doing it. The 

results of the interview explain that at 

the attributing stage, S3 does not 

mention the right answer. Based on that, 

it can be concluded that S3 has not been 

able to solve problems based on = the 

objectives of the presented problems.
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Figure 4. The answer of subject 3 (S3)  

Table 2. The analysis results of students’ answer 

Subject 
Analytical thinking Stage 

Differentiating Organizing Attributing 

S1       

S2     - 

S3 - - - 

 

  Based on Table 2, the results of 

the students’ worksheet, and the results 

of students’ interviews that have been 

analyzed, the analytical thinking stages 

of the subject with high mathematics 

abilities can be achieved well. S1 can 

describe the presented problems and the 

solution, and answer correctly. The 

process of analyzing and deciphering 

problems is a stage in analytical 

thinking. This is in line with (Sitthipon, 

2012) which states that analytical 

thinking is the competence in 

identifying or classifying various 

aspects in the form of objects, stories or 

events, as well as the ability to find the 

relationship of these aspects. In addition 

research conducted by (Setiawati et al., 

2020) which states that highly skilled 

students can answer problems using 

words or written text with the result of 

solving the questions mostly correct. 

Based on the interview, it is known that 

S1 can link the problems that are 

equipped with information or 

knowledge to solve problems. This 

result is in line with research (Utami et 

al., 2020) which states that high-

category students can correctly connect 

new knowledge with previous 

understanding and can find relationships 

and formulate solutions. 

 Meanwhile, the student with 

medium mathematics ability is not fully 

able to describe the solutions and 

strategies to solve the problems.  This is 

in line with the research of Retna and 

Mubarokah (2013) which explains that 

student with medium ability is less able 

to state the steps in solving problems 

using concepts that have been studied, 
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and is less able to improve the mistaken 

answer. 

The student with low 

mathematics ability is less able to link 

their initial knowledge to solve 

problems. This occurs because S3 does 

not understand the meaning of the 

problem or an error occurs in it. It is in 

accordance with the research conducted 

by Jha (2012), the error in 

understanding the questions is caused 

by the students' incomplete 

understanding of the questions so that 

S3 does not write down the known 

information of the questions. Based on 

the interviews conducted, S3 

experiences confusion and difficulty in 

understanding the questions. This 

indicated that S3 can’t solve the 

quadratic function problem solving 

problems. This is in line with previous 

research conducted by Rizki and 

Wildaniati (2015)  which states that the 

students experience confusion in 

applying the quadratic function formula 

to solve the problems. The students who 

have low initial mathematics ability 

have difficulty in connecting the 

obtained information to develop 

strategies (Lutfiananda et al., 2016). 

Based on the results of the 

discussion above, there is an interesting 

thing to discuss, namely giving problem 

to the subject can stimulate students' 

analytical thinking. By increasingly 

familiarizing students with problem 

solving, it can improve their analytical 

thinking process. Based on the 

description of the subject's analytical 

thinking process, it can be employed as 

one of the bases so that the teacher 

trains and engages students with 

problem solving more often in the 

subsequent lesson. In addition, this 

research will be very useful to train 

students' analytical thinking processes 

to understand the questions given more 

thoroughly, and to solve questions 

related to quadratic functions and they 

will have an impact on students' 

academic achievement. Thus the results 

of this study are expected to provide a 

positive contribution to the world of 

education, especially mathematics 

learning. 

 

CONCLUSION AND SUGGESTION  

Based on the results of data 

analysis and discussion, it can be 

concluded that the student who has high 

mathematics abilities can pass through 

the three stages of analytical thinking, 

namely differentiating, organizing, and 

attributing in solving math problems 

with quadratic functions. Whereas, the 

student who has medium ability can 

pass two analytical thinking stages, 

namely differentiating and organizing in 

solving math problems with quadratic 

functions. However, at the attributing 

stage, the student is less able to 

complete the answer based on the 

objectives of the presented problems. 

The student with low mathematics 

ability category tends to not to conduct 

the differentiating, organizing, and 

attributing analytical thinking stages in 

solving math problems with quadratic 

functions. The student is less able to 

solve quadratic function problems 

according to the problem-solving steps. 

The results of the research can 

be utilized as a theoretical study to 

determine the analytical thinking 

process in solving mathematical 

problems related to quadratic functions. 

In addition, the results of this study are 

expected to be used by teachers as 

additional information to find more 

effective and efficient teaching 

methods. 

The researchers suggest for 

other research to develop this analytical 

thinking process in terms of various 
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aspects. For example, by reviewing 

cognitive style, IQ, gender differences 

or others. Further research can be 

carried out for students in other schools 

related to the students' analytical 

thinking processes in solving 

mathematics problems on another focus, 

for example on math topics other than 

quadratic functions. Meanwhile, the 

teachers must pay more attention to the 

students' analytical thinking processes, 

so that each student can develop their 

potentiality. The teachers need to 

increase the variety of mathematics 

problems material which being taught 

so that the students' problem-solving 

skills can develop. 
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