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 Algebra is one of the mathematics materials in junior high school which is 
synonymous with symbols. There is a concept to assess students' sensitivity to 
symbols, namely symbol sense. One of the skills that must be possessed by students 
is thinking skills. The purpose of this study is to describe the thinking process of 
junior high school students from the symbol sense task. This is qualitative research. 
The steps in this research is (1) making instruments; (2) selecting subjects; (3) 
collecting data; and (4) analyzing data.The subjects in the study consisted of four 
ninth-grade students who had good math and communication skills. Data collection 
was carried out by giving symbols of sense assignments and followed by task-based 
interviews. The collected data was then analyzed using the stages of data collection, 
data condensation, data display, and drawing conclusions. The results showed that 
all subjects showed good thinking skills. It's just that a student is not good at 
drawing conclusions because he does not check the answers independently. For the 
ability of the sense of symbol students lack achievement in two characteristics of 
the symbol sense. Only two people demonstrated the "friendliness with symbol" 
characteristic well. This research only examines students' symbol sense thinking 
on two of the six characteristics of symbol sense. Other researchers can conduct 
research on the six characteristics of sense symbols thinking. 
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A. INTRODUCTION  

Mathematics is primarily communicated through a written system dense with symbols 

(Douglas et al., 2020). Symbols in mathematics have a communicative function and play an 

instrumental role (Maracchia, 2013). Symbols in mathematics are designed to express 

mathematical thinking to improve understanding of mathematical concepts and provide a 

universally accepted way of representing mathematical ideas or describing mathematical 

concepts. The use of symbols in mathematics reduces confusion and errors (Kharde, 2016; 

Oguguo, 2020). There are three types of symbols in mathematics, namely (1) symbols for 

numbers, quantities, and variables. Included in this category are trigonometric functions, ranks, 

roots, logarithms or symbols to found variables; (2) operating symbols that describe operations 

againts numbers. Included in this category are addition, subtraction, division, multiplication, 

and symbols in sets, factorial, integral, and differential; and (3) the symbols of relationships 

that describe something are defined. Included in this category are equals (=), inequalities (<, 

≤, >, and ≥), and ratio (Azis & Nurlita, 2017). 
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Algebra is a mathematical material that is synonymous with symbols. Algebra uses symbols 

to generalize arithmetic. These symbols have different meanings and interpretations in 

different situations (Samo, 2009). Algebra has become an obstacle and challenge for students, 

causing difficulties for students both in terms of concepts and principles of algebra(Chow, 2011; 

Joseph, 2020; Sugiarti & Retnawati, 2019). One study gave a concept challenge to 120 grade 

12th students by giving an assignment related to mathematical symbols. By using the SPSS 

calculation, 41.6% of students found it was very difficult to complete the challenge (Mutodi & 

Mosimege, 2021). Meanwhile, based on the experience of researchers in the field, on the 

indicator "students can determine the value of a function", only 30% of 105 students can finish 

correctly. Some mistakes made by students, (1) students have the wrong interpretation of doing 

algebraic multiplication operations. Some students mean that the multiplication result 3𝑥(𝑥 −

2) = 3𝑥 − 6𝑥; (2) students have the wrong interpretation in determining the value of a term if 

the value of the variable is known. Some students mean that the value of 2𝑥 if 𝑥 = 4 is 24, not 

2 × 4 = 8; (3) students have the wrong interpretation in determining the coefficient of a term 

which is only a variable. Some students interpret 3𝑥(𝑥 − 2) = 0𝑥 − 6𝑥; and (4) students have 

the wrong interpretation in performing algebraic addition operations. Some students perform 

addition operations by adding up the coefficient with the coefficient and the variable with the 

variable, 3𝑥 + 2𝑥 = 5𝑥𝑥. 

Understanding algebra is important in mathematics education (Chow, 2011). Algebra acts 

as a gatekeeper for the success of middle school and post-secondary students (Stoelinga & Lynn, 

2013). Some important general algebraic skills, such as interpreting formulas, linking graphs, 

tables, formulas, and those needed to solve more complex algebra problems (Kop et al., 2020). 

The results of the study found that in the first-semester mathematics education students' 

understanding of algebraic concepts was still relatively low, namely 50.54%(Sari, 2019). 

Algebraic skills mostly refer to representational skills that can be investigated through 

symbol sense (Jupri & Sispiyati, 2020b). Arcavi created a concept to assess sensitivity to 

symbols, namely symbol sense (Arcavi, 1994). The symbol sense cannot be defined directly, but 

it can be list indicators that are suitable for the learning objectives, namely the ability to make 

algebraic expressions, the ability to compare information in the form of algebraic expressions, 

the ability to translate a table of function values or graphs expressed verbally, the ability to 

check algebraic operations and predictive outcomes and the ability to determine equivalent 

forms (Arcavi, 2005b; Butler et al., 1991). Symbol sense is a person's sensitivity in determining 

work strategies and the ability to use symbols in solving a problem (Rini et al., 2021). The main 

components of symbol sense are (1) friendliness with symbols; (2) an ability to manipulate and 

‘read through’ symbolic expressions in solving problems; (3) the awareness to the capability of 

creating symbolic relationships that express verbal or graphical information (4) the ability to 

select one possible symbolic representation for a problem; (5) the realization of the need to 

check for symbol meanings during the process of solving problems; and (6) the realization that 

symbols can play roles as variables or parameters (Arcavi, 2005a). 

Component symbol sense task"checking the meaning of symbols during the execution of a 

problem-solving procedure". Assigned task: solving the equation of 38 − (1 − 2𝑥)2 = 13 (Jupri 

& Sispiyati, 2020a) . The usual completion steps are (1) to describe (1 − 2𝑥)2 = (1 − 4𝑥 + 4𝑥2), 

so that it becomes 38 − (1 − 2𝑥)2 = 13 ↔ 38 − (1 − 4𝑥 + 4𝑥2) = 13. After that solve by; (2) 
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and perform the multiplication operation of all the terms in brackets by -1, so that you get 38 −

1 + 4𝑥 − 4𝑥2 = 13; then (3) simplify so that a quadratic equation is obtained37 + 4𝑥 − 4𝑥2 =

13 ↔ 24 + 4𝑥 − 4𝑥2 = 0; then (4) is simplified by dividing all terms by 4, so that we get 6 +

𝑥 − 𝑥2 = 0, After that (5) find the value of 𝑥 by factoring( 𝑥 + 2)(−𝑥 + 3) = 0, (𝑥 + 2) = 0 →

𝑥 = −2or (−𝑥 + 3) = 0 → 𝑥 = 3. The strategy expected in the symbol sense is not like that, but 

by directly heading to check the term that has the symbol, the expected steps are as follows: (1) 

make an example, (1 − 2𝑥)2 = 𝑦, so that it is obtained 38 − 𝑦 = 13; (2) look for a number that 

is 𝑦 so that it fulfills the equation, or in a way 38 − ⋯ = 13, that is 25, so the value of 𝑦 = 25. 

After that; (3) substitution 𝑦 to instance, i.e. (1 − 2𝑥)2 = 25; Then (4) both sides are rooted, so 

that it becomes √(1 − 2𝑥)2 = √25; (5) simplifies so that 1 − 2𝑥 = ±5; and(6) determines the 

value of 𝑥, 1 − 2𝑥 = 5 → 𝑥 = −2 or 1 − 2𝑥 = −5 → 𝑥 = 3.  

Symbol sense assignments on components "check the meaning of symbols during the 

execution of the problem-solving procedure". Another simple example of choosing an 

alternative variable is choosing to represent the sum of two negative numbers as 𝑎 + 𝑏 or as 

−𝑎 − 𝑏 (depending on whether we choose 𝑎 and 𝑏 to represent a negative number or a natural 

number) or choosing to represent a rational number as 𝑎 or as 
𝑝

𝑞
 (where 𝑝 and 𝑞 are natural 

numbers). The meaning of the symbols helps to make the right choice taking into account the 

purpose of the problem (Arcavi, 1994). 

The task of the symbol sense component is the "ability to be friendliness with symbols". 

The task is given: determine two positive numbers which if added up the result is 5 and the 

product of the two numbers is also 5. The desired solution, students solve by connecting 

algebraic material so that the form of a system of equations is obtained 𝑥 + 𝑦 = 𝑥𝑦 = 5. By 

solving these equations students will get two numbers, namely 𝑥 =
5+√5

2
and 𝑦 =

5−√5

2
 (Jupri & 

Sispiyati, 2021). Another symbol sense task is on the “friendliness with symbols” component. 

Example task: complete the blank cells to get a magic square, provided that each row, column 

and diagonal add up to 9, as shown in Figure 1. 

 

   

 3  

2  1 

Figure 1. Magic Box 

 

To complete the blank cells, one must have intuitively invoked the addition symbol to solve 

the magic square problem. Students cannot be said to learn something useful unless they can 

use information and skills to solve problems (Arcavi, 1994). Mathematics is one of the most 

important tools for the development of thinking skills, these skills are needed by students to 

describe ideas in the form of recognizable abilities and intelligence and to solve problems 

(Bradbury, 2013; Kızıltoprak & Köse, 2017). When students are faced with a problem, it will 

affect the thinking process in such a way that the student finally knows the answer to the 

problem (Nurpratiwi & Setianingsih, 2021; Pamungkas et al., 2021). Thinking skills are 

important for educated people to face a rapidly changing world (Cottrell, 2023; Gough, 1991). 

Thinking is a process of obtaining information, processing information, and recalling 
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information that is controlled by the brain (Slavin, 2018). The process of thinking is a process 

that someone does in recalling the knowledge already stored in his memory for a moment used 

in receiving information, processing, and concluding something (Widyastuti, 2015). The 

thought process carried out by each individual is different (Widodo & Turmudi, 2017). This 

difference is because each student has a different personality and cognitive ability (Sanjaya et 

al., 2018; Sunarto & Dewiyani, 2009). Thinking process in learning: stage 1: receiving 

information, at this stage students receive the information taught by the teacher so that it 

affects the students' senses to attract attention and provoke curiosity, stage 2: information 

processing, students process information including connecting new information with 

information what is known, stage 3: information storage, students carry out the information 

transformation process with the support of the teacher using coding (Loc et al., 2019).   

Several previous studies, namely (Jupri & Sispiyati, 2020b) analyzing the algebraic skills of 

junior high school students from the perspective of symbol sense, (Prasetya Rini et al., 2021) 

described the symbol sense of STKIP Muhammadiyah Sampit students to solve algebra 

problems based on the Polya stage. In addition (Jupri & Sispiyati, 2021) designed a 

mathematical task based on the characteristics of symbol sense. Further (Jupri & Sispiyati, 

2020a) designed a symbol sense task on quadratic equation material. In previous research, 

there were no researchers who looked at the ability of symbol sense from the stages of students' 

thinking. Given the importance of symbols in mathematics as described above and knowing the 

understanding of symbols through the ability of symbol sense, the purpose of this  study is to 

describe the thinking process of junior high school students from the symbol sense task. 

 

B. METHODS 

This is qualitative research.. The procedures for this research are (1) making instruments; 

(2) selecting subjects; (3) collecting data; and (4) analyzing data. The research instrument 

consisted of a symbol sense task and an interview guide. The symbol sense task in the study 

was adapted from Jupri's task design. The characteristics of the symbol sense used in this study 

are friendliness with the symbol and the realization of the need to examine the meaning of the 

symbol during the procedure. Before the instrument was used, the instrument was validated 

by three experts. The validation carried out includes content validity and construct validity. 

While the interview guidelines refer to the following indicators, as show in Table 1. 

 

Table 1. Indicators of Thinking Based on the Characteristics of Symbol Sense 

Tasks 
Characteristics 
of Symbol sense 

Thinking Stage 
Receiving 

Information 
Processing Information 

Drawing 
Conclusion 

1 
Friendliness with 

symbols 

Explaining 
known 
information 

1. Explain the material received 
previously when reading this 
assignment 

2. Explain what is remembered from 
the material 

3. Explain the relationship of 
previously received material with 
the information contained in the 
assignment 

Recheck 
the final 
answer 
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Tasks 
Characteristics 
of Symbol sense 

Thinking Stage 
Receiving 

Information 
Processing Information 

Drawing 
Conclusion 

4. Use symbols to solve problems 
correctly. 

5. Explain the steps to solve 

2 

The realization of 
the need to check 

for symbol 
meanings during 

the process of 
solving problems 

Explaining 
known 
information 

6. Explain the material received 
previously when reading this 
assignment 

7. Explain what is remembered from 
the material 

8. Explain the relationship of 
previously received material with 
the information contained in the 
assignment 

9. Be aware of the specifics of 
symbolic problems in the process 
of solving them so that they can 
solve them in an efficient manner 

10. Explain the steps to solve 

Recheck 
the final 
answer 

 

The subjects in this study consisted of four 9th grade students who had good math and 

communication skills. The purpose of selecting subjects with good mathematical and 

communication skills is to obtain broader data. The way to select students with good abilities 

is to ask the student's math teacher for recommendations. The four students were given a 

symbol sense task, after which an interview was conducted to dig deeper into the students' 

thinking in completing the symbol sense task. Interviews in this study used semi-structured 

interviews. After that, from the results of student work and interviews, data analysis was 

carried out according to the indicators. From the two data generated, a triangulation method 

was carried out (Sugiyono, 2011). To make it easier to understand, a subject code is given. 

Here's the subject code, as shown in Table 2. 

 

Table 2. Subject Code 

No Initial Code 
1 AEP S1 
2 HMS S2 
3 ZZN S3 
4 MAIA S4 

 

C. RESULT AND DISCUSSION 

The research instrument consisted of a symbol sense task and an interview guide. The 

symbol sense task in the study was adapted from Jupri's task design. The following is a validated 

symbol sense task. After getting the data, namely the results of student work and interviews. 

The next step is to describe each data based on indicators. Furthermore, from these results, 

triangulation of methods is carried out to obtain research results. The following are the results 

of the study in the form of a picture of junior high school students' symbol sense thinking in 

completing task 1: friendliness with symbols, as shown in Table 3 and Table 4. 
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Table 3. Profile of Middle School Students' Symbol Sense Thinking in Completing Task 1: Friendliness 

with Symbols 

Code 
Student 

Thinking Stage 
Receiving 

Information 
Processing Information 

Drawing 
Conclusion 

S1 

S1 understands task 1. 
To understand, S1 
reads three times. S1 
can explain what is 
known and asked from 
task 1. S1 writes what is 
known by using 
symbols. Assuming the 
first number is 𝑥1 and 
the second number is 
𝑥2 . So we write down 
what is known as 𝑥1 ×
𝑥2 = 6  and 𝑥1 + 𝑥2 =
6. 
 

S1 uses the quadratic equation material 
to complete task 1. The quadratic 
equation material that S1 remembers is 
the new quadratic form and the 
quadratic formula to find the roots of the 
quadratic equation. S1 can complete 
task 1 correctly. S1 explains the 
relationship between quadratic 
equation material and task 1, which is to 
convert it into a new quadratic form and 
solve quadratic equations using the 
quadratic formula. S1 can explain each 
step in the answer well. The calculations 
made by S1 are correct. 

 
 
 
S1 checks the 
answer before 
being asked by 
substituting the 
value of 𝑥1 and 
𝑥2  

S2 

S2 understands task 1. 
To understand, S2 
reads five times. S2 can 
explain what is known 
and asked from task 1. 
S2 writes what is 
known using symbols. 
Assuming the first 
number is 𝑥  and the 
second number is 𝑦  so 
write down what is 
known  as  𝑥  × 𝑦 = 6 
and 𝑥+ 𝑦 = 6. 
 

S2 uses the integer material he got in 7th 
grade. In the integer material, he 
remembers addition, subtraction, 
multiplication, and division. S2 can’t 
complete task 1. S2 explains the 
relationship between integers and task 
1, that is because in the assignment we 
know addition and multiplication. S2 
explained his answer and realized that 
the score 𝑥  and 𝑦 he wrote was wrong. 
The calculation done by S2 is wrong. 

S2 had checked 
the answer 
before being 
asked and 
realized that 
the answer he 
wrote was 
wrong. 

S3 

S3 understands task 1. 
To understand, S3 
reads twice. S3 can 
explain what is known 
and asked from task 1. 
S3 writes what is 
known by using 
symbols. Assuming the 
first number is 𝑥1 and 
the second number is 
𝑥2. So write down what 
you know 𝑥1  × 𝑥2 = 6 . 
𝑥1+ 𝑥2 = 6. 

S3 uses the quadratic equation material 
to complete task 1. The quadratic 
equation material that S3 remembers is 
the quadratic formula to find the roots of 
a quadratic equation. S3 can complete 
task 1 but is not careful in calculating. S3 
explains the relationship between 
quadratic equations and task 1, which is 
to find quadratic equations using the 
quadratic formula. S3 can explain each 
step in the answer well. But S3 is not 
careful in calculating 

S3 did not 
check and when 
asked to check 
the answers, S3 
had difficulty 
multiplying the 
multiplication 
of roots 

S4 

S4 understands task 1. 
To understand, S4 
reads twice. S4 can 
explain what is known 
and asked from task 1. 
S4 writes what is 
known using symbols. 

S4 uses a system of linear equations 
with two variables that he got in 8th  
grade. The material for algebra that S4 
remembers is that there are three ways 
to solve linear equations in two 
variables, namely substitution, 
elimination, and combination 

S4 checks the 
answer before 
being asked by 
substituting the 
value 𝑥  and 
𝑦 obtained into 
the known one 
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Code 
Student 

Thinking Stage 
Receiving 

Information 
Processing Information 

Drawing 
Conclusion 

Assuming the first 
number is 𝑥  and the 
second number is 𝑦. So 
write down what you 
know 𝑥 × 𝑦 = 6. 𝑥+ 𝑦 =
6. 

(elimination and substitution). S4 can 
complete task 1 correctly. S4 explains 
the relationship between linear 
equations in two variables material and 
task 1, namely, two variables in the 
question must be searched. S4 explains 
each step in the answer well. S4's 
calculations are correct. 

Conclusion 

Based on the explanation above, it can be concluded that the thinking profile of 
middle school students' symbol sense in task 1: 
 the symbol sense thinking profile is at the stage of receiving information: S1 

understands task 1, can explain what is known and asked well, and converts 
questions into symbolic form. The information processing stage: S1 uses 
quadratic equation material, S1 can complete task 1 correctly, S1 explains well 
the relationship of the material used with the given task, S1 explains well the 
completion steps made and S1 does the calculations correctly. At the stage of 
drawing conclusions, S1 checks the answers without being asked. 

 the symbol sense thinking profile is at the stage of receiving information: S2 
understands task 1, can explain what is known and asked well, and converts 
questions into symbolic form. The stage of processing information: S2 uses 
number material, S2 can’t complete task 1, S2 has difficulty in relating the 
material used to the given task, S2 has difficulty finding answers and S2 realizes 
that the calculations are wrong. At the stage of drawing conclusions, S2 checks 
the answers without being asked and realizes if the answer is wrong 

 the symbol sense thinking profile is at the stage of receiving information: S3 
understands task 1, can explain what is known and asked well, and converts 
questions into symbolic form. The stage of processing information: S3 uses 
quadratic equation material, S3 can complete task 1 but is not careful in counting, 
S3 explains well the relationship of the material used with the given task, S3 
explains well the completion steps made but S3 makes a calculation error. At the 
stage of drawing conclusions, S3 did not check the answers without being asked. 

 the symbol sense thinking profile is at the stage of receiving information: S4 
understands task 1, can explain what is known and asked well, and converts 
questions into symbolic form. The stage of processing information: S4 uses linear 
equations in two variables material, S4 can complete task 1 correctly, S4 explains 
well the relationship of the material used with the given task, S4 explains well the 
completion steps made and S4 does the calculations correctly. At the stage of 
drawing conclusions, S1 checks the answers without being asked. 

summary 

Profile of thinking symbol sense of junior high school students. The stage of receiving 
information: all students understand the given task, can explain what is known and 
asked well, and convert the questions into symbols. The stage of processing 
information: two students using quadratic equations, one student using integers, and 
one student using linear equations in two variables, two students can solve the 
problem correctly, All students can explain well the relationship between the 
material used and the task is given as well as explain well the steps for the solution. 
Two students did the wrong calculation. The stage of drawing conclusions: one 
student did not check the answer before being asked. 
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Table 4. Profile of Middle School Students' Symbol Sense Thinking in Completing Task 2: Realization 

of the Need to Check the Meaning of Symbols During Procedure 

Student Code 
Thinking Stage 

Receiving 
Information 

Processing Information 
Drawing 

Conclusion 

S1 

S1 understands task 
2. To understand, S1 
reads twice. S1 can 
explain what is known 
and asked from task 2. 

S1 uses algebra material in grade 7 and 
quadratic equations in grade 9 to 
complete task 2. The algebraic material 
that S1 remembers is addition, 
subtraction, power, multiplication, and 
division while the quadratic equation 
material that is remembered is new 
quadratic forms and quadratic formulas 
to find roots. the root of the quadratic 
equation. S1 explains the relationship 
between algebraic material and task 2, 
namely to describe (2𝑥 + 4)2 using 
algebraic material so that it is obtained 
4𝑥2 + 16𝑥 + 16  and to solve quadratic 
equations using the quadratic formula. 
S1 didn't realize there was a more 
efficient way. S1 explains each step in the 
answer well. The calculations made by 
S1 are correct. 

 
 
 
S1 checks the 
answer before 
being asked by 
substituting the 
value 
𝑥 into 40 −
(2𝑥 + 4)2 = 4 

S2 

S2 understands task 
2. To understand, S1 
reads twice. S1 can 
explain what is known 
and asked from task 2. 

S2 uses trial and error to complete task 
2. S2 explains that 40-... =4. The value 
of ... is 36. After that, S2 did trial and 
error by entering an x positive value so 
that it was obtained that 𝑥 = 1S2 did not 
realize that the value 𝑥  in the problem 
was not only a positive integer and S2 
did not realize that there was a more 
efficient way. S2 explains each step in the 
answer well. S2's calculations are 
correct but S2 is not aware that there are 
other possible answers. 

 
 
 
S2 checks the 
answer before 
being asked by 
substituting the 
value 
𝑥 into 40 −
(2𝑥 + 4)2 = 4 

S3 

S3 understands task 
2. To understand, S3 
reads four times. S3 
can explain what is 
known and asked 
from task 2. 

S3 uses quadratic equations in grade 9 to 
complete task 2. The material for 
quadratic equations that S3 remembers 
is the quadratic formula. S3 explains the 
relationship between quadratic 
equations and task 2, which is to solve 
quadratic equations using the quadratic 
formula. S3 didn't realize there was a 
more efficient way. S3 explains each step 
in the answer well. But S3 is not careful 
in calculating 

 
 
 
S3 did not check 
the answer 
before being 
asked and when 
asked to check, 
S3 realized that 
the answer was 
wrong 

S4 

S4 understands task 
2. To understand, S4 
reads twice. S4 can 
explain what is known 
and asked from task 2. 

S4 uses quadratic equations in grade 9 to 
complete assignment 2. The material for 
quadratic equations that S4 remembers 
is the quadratic formula. S4 explains the 
relationship between quadratic 
equations and task 2, which is to solve 

S4 did not check 
the answer 
before being 
asked but S4's 
answer was 
correct. 
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Student Code 
Thinking Stage 

Receiving 
Information 

Processing Information 
Drawing 

Conclusion 
quadratic equations using the quadratic 
formula. The S4 didn't realize there was 
a more efficient way. S4 explains each 
step in the answer well. S4's calculations 
are correct. 

Conclusion 

Based on the explanation above, it can be concluded that the thinking profile of 
middle school students' symbol sense in task 2: 
 symbol sense thinking profile is at the stage of receiving information: S1 

understands task 2, can explain what is known, and asks well. Information 
processing stage: S1 uses algebraic material and quadratic equations, S1 
explains well the relationship of the material used with the given task, S1 does 
not realize there is a more efficient way, S1 explains well the completion steps 
made, and S1 performs calculations correctly. At the stage of drawing 
conclusions, S1 checks the answers without being asked. 

 symbol sense thinking profile is at the stage of receiving information: S2 
understands task 2, can explain what is known, and asks well. The stage of 
processing information: S2 uses trial and error, S2 explains well the relationship 
of the material used with the given task, S2 does not realize there is a more 
efficient way, S2 explains well the completion steps made, and S2 does the 
calculations correctly but S2 is not aware of other possible answers. At the stage 
of drawing conclusions, S1 checks the answers without being asked. 

 symbol sense thinking profile is at the stage of receiving information: S3 
understands task 2, can explain what is known, and asks well. The stage of 
processing information: S1 uses quadratic equation material, S3 explains well 
the relationship of the material used with the given task, S3 does not realize 
there is a more efficient way, S3 explains well the completion steps made, and S3 
makes a calculation error. At the stage of drawing conclusions, S3 did not check 
the answers without being asked. 

 symbol sense thinking profile is at the stage of receiving information: S4 
understands task 2, can explain what is known, and asks well. Processing stage 
information: S4 uses quadratic equation material, S4 explains well the 
relationship of the material used with the given task, S4 doesn't realize there is 
a more efficient way, S4 explains well the steps to solve the problem, and S4 does 
the calculations correctly. At the stage of drawing conclusions, S4 checks the 
answers without being asked. 

summary 

Profile of thinking symbol sense of junior high school students. The stage of 
receiving information: all students understand the given task and can explain what 
is known and asked well. The stage of processing information: two students using 
quadratic equation material, one student using trial and error method, and one 
student using algebra and quadratic equation material, All students can explain well 
the relationship between the material used with the given task and explain well the 
completion steps. But all students do not realize there is a way that is more efficient 
than the way they are using. one student made a calculation error and one student 
was not aware of any other answers. The stage of drawing conclusions: one student 
did not check the answer before being asked. 

 

In task 1, that is friendliness with symbols. At the stage of receiving information, when 

given a task, all students focus on understanding task 1. This is suitable for Slavin's statement 

which explains that attention is an active focus on certain stimuli for other exceptions (Slavin, 

2019), and is suitable for the results of research from Puspitasari which explains that when 
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receiving information, students will access information from the questions given by reading the 

questions without making a sound and focusing on the information provided without the help 

of other things (Puspitasari, 2019). At the stage of processing information, all students work on 

task 1 using their previous knowledge. In this case, the students relate to the material that the 

students got previously. This is suitable for Slavin's statement which explains that the 

perception of stimulation is influenced by mental conditions, past experiences, knowledge, and 

others (Slavin, 2009), and is suitable for the results of research from Puspitasari which explains 

that students process information by connecting previous knowledge (Puspitasari, 2019). At 

this stage, one student had difficulty and did not find an answer. This one student relates the 

material to integers and trial and error. This is suitable for Jupri's prediction that if students 

consider task 1 as an arithmetic problem, students will have difficulty completing it (Jupri 

2020). Two students can complete task 1 correctly, two students relate to the quadratic 

equation material and one student relates to algebra material. This is suitable for Jupri's 

prediction that if students consider task 1 as algebraic then students can complete the task 

(Jupri, 2020). In addition, at this stage, three students did not understand the examples and 

meanings of symbols. In this case, 75% do not have a symbol sense for the characteristic of 

"friendliness with symbols". At the stage of drawing conclusions, one student did not check the 

answers before being asked. 

In task 2, namely the realization of the need to check the meaning of symbols during the 

implementation of the procedure. At the stage of receiving information, when given an 

assignment, all students focus on understanding task 2. This is suitable for Slavin's statement 

which explains that attention is an active focus on certain stimuli for other exceptions (Slavin, 

2019), and is suitable for the results of research from Puspitasari which explains that when 

receiving information, students will access information from the questions given by reading the 

questions without making a sound and focusing on the information provided without the help 

of other things (Puspitasari, 2019). At the stage of processing information, all students work on 

task 3 using their previous knowledge. In this case, the students relate to the material that the 

students got previously. This is suitable for Slavin's statement which explains that the 

perception of stimulation is influenced by mental conditions, past experiences, knowledge, and 

others (Slavin, 2009), and is suitable for the results of research from Puspitasari which explains 

that students process information by connecting previous knowledge (Puspitasari, 2019). At 

this stage, two students relate algebraic material and one student by trial and error, namely by 

trying to change the value 𝑥 with positive integers. This is suitable for Jupri's prediction that 

students will tend to solve by describing and finding values 𝑥  by factoring (Jupri 2020). In 

addition, at this stage, all students do not realize there is a more efficient way. In this case, 100% 

do not yet have a symbol sense for the characteristic "i.e. the realization of the need to check 

the meaning of the symbol during the implementation of the procedure ". At the stage of 

drawing conclusions, one student did not check the answers before being asked. Briefly the 

conclusion of the student profile as follows. All subjects showed good thinking skills. It's just 

that a student is not good at drawing conclusions because he does not check the answers 

independently. For the ability of the sense of symbol students lack achievement in two 

characteristics of the symbol sense. Only two people demonstrated the "friendliness with 

symbol" characteristic well. The second characteristic of symbol sense is not achieved because 
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students only work procedurally. They are not used to coming up with creative ideas to get 

results with more efficient way. Students are also less careful about some algebraic knowledge. 

 

D. CONCLUSION AND SUGGESTIONS 

From the results and discussion, it can be concluded that (1) for task 1, at the stage of 

receiving information, when students are given assignments, all students focus on 

understanding the information. So that all students can explain what is known and asked. All 

students write down the information on the questions using symbols. At the stage of processing 

information, students associate with previously known materials. All students can explain well 

the steps of the solution made. However, 50% of the students did not have a symbol sense for 

the characteristic "friendliness with symbols" and one student was less careful in counting. At 

the stage of drawing conclusions, one student did not check the answers independently. (2) for 

task 2, at the stage of receiving information, when students are given an assignment, all 

students focus on understanding the information. So that all students can explain what is 

known and asked. At the stage of processing information, students associate with previously 

known materials. All students can explain well the steps of the solution made. However, 100% 

of the students did not have a symbol sense for the characteristic “realization of the need to 

check the meaning of symbols during the procedure” and one student was less careful in 

counting and one student was not aware of other possibilities. At the stage of drawing 

conclusions, one student did not check the answers independently. Researcher suggestions for 

teachers. Teachers should design learning that is suitable for the characteristics of symbol 

sense by paying attention to students' abilities. This research only examines students' symbol 

sense thinking on two of the six characteristics of symbol sense. Other researchers can conduct 

research on the six characteristics of sense symbols thinking. 

 
REFERENCES 

Arcavi, A. (1994). Symbol Sense: Informal Sense-making in Formal Mathematics. For the Learning of 
Mathematics, 14(3), 24–35. 

Arcavi, A. (2005a). Developing and using symbol sense in mathematics. For the Learning of Mathematics, 
25(2), 42–47. 

Arcavi, A. (2005b). Developing and Using Symbol Sense in Mathematics. For the Learning of Mathematics, 
25(2), 42–47. 

Azis, A., & Nurlita, M. (2017). Symbol Language in Learning Math in School. International Seminar on 
Management, Entrepreneurship and Education for Global Competitiveness (ISMEEGC), April 2017, 
101–105. https://doi.org/10.31219/osf.io/ut239 

Bradbury, A. (2013). Rethinking ‘fixed ability thinking’ and grouping practices: questions, disruptions and 
barriers to change in primary and early years education. 12. 

Butler, M. D., Service, J., & Steen, L. A. (1991). On the Shoulders of Giants: New Approaches to Numeracy. 
Journal of the American Statistical Association, 86(414), 543. https://doi.org/10.2307/2290607 

Chow, T.-C. F. (2011). Science and Mathematics Education Centre Students’ Difficulties, Conceptions and 
Attitudes Towards Learning Algebra: An Intervention Study to Improve Teaching and Learning. 
October. 

Cottrell, S. (2023). Critical Thinking Skills: Effective Analysis, Argument and Reflection (4th ed.). 
Bloomsbury. 

Douglas, H., Headley, M. G., Hadden, S., & Lefevre, J. A. (2020). Knowledge of mathematical symbols goes 
beyond numbers. Journal of Numerical Cognition, 6(3), 322–354. 
https://doi.org/10.5964/jnc.v6i3.293 

Gough, D. (1991). Thinking About Thinking. 7. 
Joseph, J. U. (2020). Understanding the Concept of Language of Mathematics for Effective Teaching and 



520  | JTAM (Jurnal Teori dan Aplikasi Matematika) | Vol. 7, No. 2, April 2023, pp. 509-521 

 

 

Learning of Mathematics in a School System. International Journal for Educational and Vocational 
Studies, 2(10), 853–860. https://doi.org/10.29103/ijevs.v2i10.3308 

Jupri, A., & Sispiyati, R. (2020a). Designing symbol sense tasks: The case of quadratic equations. Journal 
of Physics: Conference Series, 1521(3). https://doi.org/10.1088/1742-6596/1521/3/032069 

Jupri, A., & Sispiyati, R. (2020b). Students’ algebraic proficiency from the perspective of symbol sense. 
Indonesian Journal of Science and Technology, 5(1), 86–94. 
https://doi.org/10.17509/ijost.v5i1.23102 

Jupri, A., & Sispiyati, R. (2021). Symbol sense characteristics for designing mathematics tasks. Journal of 
Physics: Conference Series, 1806(1). https://doi.org/10.1088/1742-6596/1806/1/012051 

Kharde, U. D. (2016). Symbolic Language of Mathematics. 01(1), 2. 
Kızıltoprak, A., & Köse, N. Y. (2017). Relational thinking: The bridge between arithmetic and algebra. 

International Electronic Journal of Elementary Education, 10(1), 131–145. 
https://doi.org/10.26822/iejee.2017131893 

Kop, P. M. G. M., Janssen, F. J. J. M., Drijvers, P. H. M., & Driel, J. H. Van. (2020). The relation between 
graphing formulas by hand and students ’ symbol sense Content courtesy of Springer Nature , terms 
of use apply . Rights reserved . Content courtesy of Springer Nature , terms of use apply . Rights 
reserved . 137–161. 

Loc, N. P., Tong, D. H., & Duy, V. K. (2019). Using the information processing theory into teaching 
mathematics: A case study of “vector” concept. International Journal of Scientific and Technology 
Research, 8(9), 1612–1616. 

Maracchia, S. (2013). The importance of symbolism in the development of algebra. Lettera Matematica, 
1(3), 137–144. https://doi.org/10.1007/s40329-013-0024-y 

Mutodi, P., & Mosimege, M. (2021). Learning mathematical symbolization: Conceptual challenges and 
instructional strategies in secondary schools. Bolema - Mathematics Education Bulletin, 35(70), 
1180–1199. https://doi.org/10.1590/1980-4415v35n70a29 

Nurpratiwi, T. L., & Setianingsih, R. (2021). Students’ Thinking Processes in Solving Open-Ended 
Problems Using Online Learning Taking into Account the Mathematical Ability. Pi: Mathematics 
Education Journal, 4(1), 20–30. http://ejournal.unikama.ac.id/index.php/pmej%0A20 

Oguguo, O.-S. U. (2020). Insufficient Knowledge of Mathematical Symbols Amongst Trainee Teachers: 
Strategies For Correcting Them. 6(8). https://doi.org/10.46654/ij.24889849 

Pamungkas, L. N., Kusmayadi, T. A., & Fitriana, L. (2021). How Is the Thinking Process of Students in 
Solving Math Problems Based on the Adversity Quotient in High School? Proceedings of the 
International Conference of Mathematics and Mathematics Education (I-CMME 2021), 597, 156–162. 
https://doi.org/10.2991/assehr.k.211122.022 

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), 1–13. 
https://doi.org/10.1088/1742-6596/1764/1/012114 

Samo, M. A. (2009). Students’ Perceptions about the Symbols, Letters and Signs in Algebra and How Do 
These Affect Their Learning of Algebra: A Case Study in a Government Girls Secondary School 
Karachi. International Journal for Mathematics Teaching and Learning, 35. 
http://search.proquest.com/docview/822504785?accountid=15172%5Cnhttp://sfx.library.yale.
edu/sfx_local?url_ver=Z39.88-
2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=article&sid=ProQ:ProQ:ericshell&atitle=S
tudents’+Perceptions+about+the+Symbols,+Letter 

Sanjaya, A., Johar, R., Ikhsan, M., & Khairi, L. (2018). Students’ thinking process in solving mathematical 
problems based on the levels of mathematical ability. Journal of Physics: Conference Series, 1088. 
https://doi.org/10.1088/1742-6596/1088/1/012116 

Sari, V. T. A. (2019). Students’ Understanding Ability in Solving Algebraic Problems. JEE(Journal of 
Education Experts, 2(2), 89–96. http://journal.kopertis-4.org/index.php/jee/article/view/53/34 

Slavin, R. E. (2018). Educational Psychology: Theory and Practice. In Pearson (12th ed.). Pearson. 
https://doi.org/10.1037/h0074121 

Stoelinga, T., & Lynn, J. (2013). Algebra and the Underprepared Learner. UIC Research on Urban 
Education Policy Initiative, 2(June), 1–16. https://mcmi.uic.edu/wp-
content/uploads/2018/09/Algebra-and-Underprepared-Learner.pdf 



Muhamad Badrul Mutammam, Profile of Junior High School...    521 

 

Sugiarti, L., & Retnawati, H. (2019). Analysis of student difficulties on algebra problem solving in junior 
high school. Journal of Physics: Conference Series, 1320(1). https://doi.org/10.1088/1742-
6596/1320/1/012103 

Sunarto, M. . D., & Dewiyani, S. (2009). Karakteristik Proses Berpikir Siswa dalam Mempelajari 
Matematika Berbasis Tipe Kepribadian. Prosiding Seminar Nasional, Pendidikan Dan Penerapan 
MIPA, Fakultas MIPA, Universitas Negeri Yogyakarta, 481–492. 

Widodo, S. A., & Turmudi, T. (2017). Guardian Student Thinking Process in Resolving Issues Divergence. 
Journal of Education and Learning (EduLearn), 11(4), 432–438. 
https://doi.org/10.11591/edulearn.v11i4.5639 

 


