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Abstract 

Semiotics is the study of signs. Signs are the result of thoughts used to find mathematical relationships with real-

world objects and to represent abstract mathematical concepts. The purpose of this qualitative research is to analyze 

the failure of interpretation in the semiotic representation of elementary school students in solving fraction 

problems. To the subject given one problem-solving problem. From the results of the study, showing the subject 

uses visual representation. The subject solved the problem using pictures. The steps taken by the subject in solving 

the problem are correct but the subject is wrong in drawing the final conclusion that each Aqla sister gets a third 

portion of the pizza. Failure to interpret occurs when the research subject does not see the pizza picture given to 

Aqla's grandfather. The subject failed in interpreting the semiotic representation of a picture of half a pizza given to 

grandfather and half a pizza given to Aqla's three siblings. This happened because the subject ignored the pizza 

picture that was given to Aqla's grandfather. The loss of subject attention to the half pizza picture of students 

accustomed to being given instructions by the teacher in solving problems 

Keywords: Semiotic representation, problem-solving, fractions

1. Introduction 

Semiotics is the study of signs. A sign is a physical form 

that can be captured by the five human senses and can 

represent other things outside the sign itself  [1]. Sign 

formation is used to communicate information. 

Semiotics and representations are important things in 

mathematics. Abstract mathematical concepts will be 

easily understood if the concepts are represented 

through symbols or signs. This is in accordance with 

[2], [3] which states that in mathematics learning 

activities students can interpret and transform signs to 

develop mathematical knowledge. Something important 

in making a sign is how meaning arises from a sign 

when the sign is used to communicate [1]. In learning 

mathematics, one needs signs and representations. Signs 

are used to thinking about mathematical relationships 
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with real-world objects. Signs are the result of thoughts 

used to produce new signs. A sign is a representation of 

the object. Interpretation is a thought or notation to 

represent an object. Each sign can act as an object or as 

an interpreter of other signs [4], [5]. 

The ability of student representation is an important 

thing that needs attention in mathematics learning. The 

representation will provide multiple perceptions so that 

children will be able to develop their thought processes. 

With representation, problems that originally seemed 

difficult and complicated can be seen more easily and 

simply. [6] states that using multiple representations 

provides advantages because the use of multiple 

representations avoids the limitations of one type of 

representation and constructs new representations, 

which are clearer and more useful for the problem-

solving process. The ability of students to represent a 

mathematical problem to various forms of 

representation can provide opportunities for students to 

be able to solve the same problem in different ways, so 

students are not only focused on one answer and one 

representation [7]. The representation will help students 

organize their thinking processes. In this case, 

representation helps students in arranging abstract 

mathematical ideas to be more concrete and real. The 

use of multiple representations in mathematics learning 

can provide retention of understanding mathematical 

material and can increase students' interest in 

mathematics [6]. 

The ability of multiple mathematical representations 

is the ability to use various mathematical expressions to 

explain mathematical ideas, translate between 

mathematical expressions, and interpret mathematical 

phenomena with various mathematical expressions, 

namely visual (graphs, tables, diagrams, and pictures); 

symbolic (mathematical statement / mathematical 

notation, numeric or algebraic symbol); verbal (words 

or written text) [8]–[10]. The forms of indicators of 

visual representations (graphs, tables, diagrams, and 

pictures) are: (a) Presenting data or information from a 

representation into the representation of diagrams, 

graphs or tables, (b) Using visual representations to 

solve problems, (c) Resolving problems withdrawing 

geometric patterns, (d) Creating geometric shapes to 

clarify the problem and facilitate its resolution [7]. 

Indicator forms of symbolic representation 

(mathematical statements / mathematical notation, 

numeric or algebraic symbols) are (a) Making 

mathematical expressions or expressions of a given 

problem, (b) Making a conjecture of a number pattern, 

(c) Solving problems of an expression mathematically 

using algebraic symbols. The forms of indicators of 

verbal representations (words or written text) are (a) 

Creating a problem situation based on the data or 

representation provided, (b) Writing the interpretation 

of a representation, (b) Arranging a story in accordance 

with a representation presented, (c) Write down the 

steps of problem-solving with written words or text, (d) 

Create and answer questions using written words or 

text. 

In problem-solving, the representation of 

mathematical concepts plays a very important role, 

especially in transforming abstract mathematical ideas 

into real mathematical concepts [11]. With 

representation, problems that originally looked difficult 

and complicated can be seen more easily and simply 

[12]. Representation of mathematical concepts can be in 

the form of pictures, tables, symbols, and words. 

Mathematics is abstract ideas, so to make it easier and 

clearer in solving mathematical problems, 

representation is very important, namely to change 

abstract ideas or ideas into real concepts, for example 

with pictures, symbols, words, graphics, tables and 

others [13]. Thus, if students have access to the 

representations of the ideas displayed, then they will 

have a set of tools that significantly increases their 

capacity in mathematical thinking and are able to solve 

mathematical problems. This is supported by the 

opinion [12], [14] which states that the ability of 

students to represent a mathematical problem to various 

forms of representation can provide opportunities for 

students to be able to solve the same problem in 

different ways. 

Research on semiotics in problem-solving has been 

carried out by several experts, among them are the 

results of research [15] showing the semiotic and 

semantic features of mathematical tasks arranged in the 

course of teaching mathematics for the education of 

elementary school students. The results of the study [16] 

state that students can understand the material that is not 

yet understood with semiotic representations. The 

results of the study [17] reported that when elementary 

school students were given a number of 8060, there 

were two different interpretations. The first 

interpretation shows that the writing is read as a 

sign/representamen for the object "two digits two 

digits", namely 80 and 60. The second interpretation of 

students sees the object "one digit four digits", ie 8060. 

Research results [18] report that semiotic sources are 

used by a sixth-grade teacher who is experienced when 
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his students complete math assignments involving 

written texts and two inscriptions namely drawings and 

diagrams. 

The purpose of this study is to analyze the failure of 

interpretation in the semiotic representation of 

elementary school students in solving fraction problems. 

Based on observations in one private school in Jember 

Regency when the teacher asks students to take a stick 

and divide it into 2 parts. The teacher says to divide the 

stick into two equal parts, then the stick part is (half). In 

the activity students experience confusion and ask, isn't 

it after cutting the stick into 2? From these learning 

activities illustrated that children have difficulty 

understanding the concept of fractions 

2. Method 

This type of research is qualitative research with case 

study case analysis. Qualitative research (qualitative 

research) is research aimed at describing and analyzing 

phenomena, events, social activities, attitudes, beliefs, 

perceptions, and thoughts of individuals individually or 

in groups [19]. Qualitative research does not use 

statistics. Data from research results are obtained 

directly from research subjects, such as participant 

observation, in-depth interviews, and document studies 

so that researchers get answers as they are from the 

research subjects. 

The subject of the study was given one problem-

solving problem which was presented in the form of a 

story problem. The matter of a story given to the subject 

aims to improve the quality of arithmetic. This is in 

accordance with the opinions [20], [21] suggest that 

successful word problem solving can lead to increased 

quality of computation skills in middle school students. 

The problems given to the subject are as follows. 

"Aqla has one pizza. Half the pizza was given to his 

grandfather. The rest is divided among three younger 

siblings. How many pizzas does each Aqla sister get? " 

The location in this study was in one private 

elementary school in Jember Regency. The selection of 

subjects is based on field observational data and 

considerations from the teacher. The research was 

carried out through three stages, namely the planning 

stage, the implementation phase and the report writing 

stage. Activities carried out at the planning stage are (a) 

compiling indicators of mathematical representation 

ability, (b) preparing supporting instruments, (c) 

determining the location of research. At the 

implementation stage, the activities carried out are: (a) 

selecting research subjects, (b) implementing Fractional 

Learning material, (c) collecting mathematical 

representation data, (d) data analysis. At the writing 

stage, the activities carried out are: (a) drawing 

conclusions and (b) writing the results of research. 

The instrument used in this study was that 

researchers acted as key instruments. While the 

supporting instruments are (a) video recording and 

problem-solving problems. Data collection is done in 

four ways, namely (a) Direct Observation, (b) Thinking 

out loud (Think Aloud), (c) Introspection, namely 

questions raised by researchers to request an 

explanation of the thought processes that have been 

carried out by the subject and voiced but the researcher 

does not understand the purpose of think aloud, (d) 

interview. From the data obtained during the course of 

the research, the researcher can analyze the data by 

stages (a) transcribing collected video data, (b) reducing 

data, (c) describing data and (d) making conclusions. 

3. Result and Discussion 

3.1. Result 

The selection of research subjects is based on the results 

of field observations and input from the teacher. One 

research subject was found. The subject chosen has high 

mathematical abilities. In understanding a subject 

matter, the subject listens to the teacher's explanation 

while drawing in his book. Subjects tend to work on 

solving math problems using pictures. 

In solving problems, researchers asked subjects to 

read and understand the problems given. From the 

observations, the subject reads the problem repeatedly. 

The way the subject reads the problem is different 

between reading the first question and reading the next 

question. When you first read the problem, the subject 

reads noiselessly. But when reading the questions for 

the second time, the subject reads the questions in a low 

and fast voice. Whereas when repeating reading the 

question the third time the subject reads the question in 

a soft and slow voice and the forefinger draws a pizza 

shape on the table. The subject tried to understand the 

problem. The subject seemed confused in understanding 

the problem. The subject takes 15 minutes to understand 

the meaning of the problem. After seeing that there is an 

expression of understanding with what is meant in the 

problem, the researcher asks the subject to write what is 

thought. The results of the subject's answers can be seen 

in Figure 1 as follows. 
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Figure 1. Answer the subject in solving problems 

From the answers to the above subjects. The subject 

drew a circle named pizza. Then the subject gives a line 

in the middle of the circle that shows the pizza is 

divided into two and shades a part given to grandfather. 

 

Researcher : What are the first steps you take to solve 

the problem? 

Subject : I divide the pizza into two. 

Researcher : why is pizza divided into two? 

Subject : because half is given to the grandfather 

Researcher : why is the other part divided by three? 

Subject : would you like to be given Aqla's three 

siblings? 

Researcher : How much does Aqla's sister get pizza? 

Subject : The third part of the mam ... 

Researcher : Why did Aqla's sister get the third part? 

Subject : the pizza is divided into three 

Researcher : Is there no relation to the pizza given to 

Grandfather? 

Subject : hemmmmm ... yes yes ... 

Researcher : Try to analyze again 

 
Subject murmured: initially the pizza was divided 

into two, then the half was given to grandfather, the 

other half was given to three younger siblings. The 

subject was silent, then said: "I'm a confused mom ...". 

From this case, it can be seen that the subject ignored 

the pizza that was given to Grandfather. Half the pizza 

given to grandfather is missing from the subject's 

attention. Students fail to interpret the signs (pictures) 

that have been made. 

3.2. Discussion 

The results of the study showed that the subject failed to 

interpret the sign. In solving problems, the subject uses 

visual representation. Representations raised by the 

subject are expressions of mathematical ideas displayed 

by the subject to find a solution to the problem/problem 

that is being faced. This is in accordance with the 

opinion [7] which states that to solve a problem and 

understand understanding mathematical concepts 

students can use visual representations. One way to 

measure students' visual representations is based on 

their ability to plan, implement strategies to solve 

problems [22]. In solving problems the subject uses 

pictures. The subject creates geometric shapes to 

express his mathematical ideas. To be able to solve 

problems correctly, students must be able to interpret 

the signs that have been made [1]. 

In solving math problems, the subject's attention 

was lost to half the pizza that was given to Grandfather. 

After dividing the pizza into two parts, students do not 

pay attention to the pizza given to grandfather. The 

subject ignored the picture of the pizza given to Aqla's 

grandfather. The subject only paid attention to half of 

the portion that would be divided among the three Aqla 

sisters. The subject failed in interpreting the sign that 

was created. Interpretation is a response to the object 

through the interpretation of the sign [23], [24]. This 

causes the subject's answers to be incorrect. The loss of 

subject attention to the half pizza picture of students 

accustomed to being given instructions by the teacher in 

solving problems. This is contrary to the opinion [25] 

which states that in learning the teacher should give 

freedom of argument. In addition, in the learning 

process teachers should be able to increase student 

involvement so students are enthusiastic in learning. 

External stimuli can attract students' attention and can 

increase enthusiasm, improve student memory and 

focus student attention when following the learning 

process [26]. 

4. Conclusion 

From the results of the study, showing the subject 

uses visual representation. The subject solved the 

problem using pictures. In disregarding the problem, the 

subject makes geometrical drawings that represent pizza 

and divides it into two parts. Half the portion was given 

to grandfather and half the portion was divided into 

three parts to be given to Aqla's sister. The steps taken 

by the subject in solving the problem are correct but the 

subject is wrong in drawing the final conclusion that 

each Aqla sister gets the third portion of pizza. Failure 

to interpret occurs when the research subject does not 

see the pizza picture given to Aqla's grandfather. The 

subject failed in interpreting the semiotic representation 

of a picture of half a pizza given to grandfather and half 

a pizza given to Aqla's three siblings. This happened 
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because the subject ignored the pizza picture that was 

given to Aqla's grandfather. The loss of subject attention 

to the half pizza picture of students accustomed to being 

given instructions by the teacher in solving problems 
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