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Mathematical representation and connection ability are part of 

the student's ability. Because of their low ability, educators 

will find it difficult to determine learning tools in the 

classroom. Therefore, finding a link between the two abilities 

is necessary to make it easier for teachers to prepare lessons. 

This study aims to determine the relationship between 

representational abilities and students' mathematical 

connections. The population in this study were all grade eight 

students at a state junior high school in Merbau Mataram, with 

a total sample of 34 selected using a class random sampling 

technique. The research instrument was a mathematical 

representation test and a connection ability test with a total of 

six questions. Data analysis used the correlation coefficient 

test of the Pearson/Product Moment formula. The results 

showed a significant relationship between students' 

mathematical representation ability and the overall 

connection. This means that the ability of mathematical 

representation is directly proportional to the ability of 

mathematical connections. The higher the student's 

mathematical representation ability, the higher the student's 

connection ability, and vice versa. Teachers can focus on 

preparing learning tools for one of these two abilities. 
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1. INTRODUCTION 

The ability to represent is one of the important abilities in learning mathematics (Graciella & 

Suwangsih, 2016; Nurfitriyanti et al., 2020; Suningsih & Istiani, 2021; Utami et al., 2019) and is an object 

that will not be separated from the basic knowledge of mathematics (Sanders, 2022). Zhe (2012) states that 

mathematical representation is an instrument for students to understand mathematical knowledge and 

abilities. The ability of mathematical representation can assist students in building concepts and 
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expressing mathematical ideas, as well as making it easier for students to develop their abilities 

(Muhamad, 2017). Various forms of mathematical representations, such as verbal representations, images, 

numeric, algebraic symbols, tables, diagrams, and graphs, are essential learning components that cannot 

be separated in mathematics lessons (Brenner et al., 1997; Goldin & Kaput, 2013; Santia & Sutawidjadja, 

2019). However, in general, in learning mathematics, mathematical representations are not used as the 

main focus (Handayani, 2015; Yuniarti, 2013). Even though mathematical representation abilities are very 

important in learning mathematics, in reality, students tend to imitate the teacher's steps in solving 

problems (Athallah & Roesdiana, 2021; Rivaldo, 2021; Silviani et al., 2021; Sri, 2019). As a result, students' 

representation abilities do not develop, even though mathematical representation is very necessary for 

learning mathematics for both students and teachers (Ambarwati et al., 2020; Gaffar et al., 2019; Maryati 

& Monica, 2021; Ulya et al., 2019) 

However, several studies have found that students' mathematical representation abilities are still 

relatively low. Based on descriptive research conducted by Panduwinata et al. (2019), It was discovered 

that junior high school (SMP) students in Bengkulu were unable to represent or interpret questions, 

resulting in incorrect answers, mistakes in modelling mathematics, and students who were still confused 

in using. Yuliardi et al. (2021) and Syafitri et al. (2021) discovered that students were still misinterpreting 

the concept's application and having difficulty determining the steps to solve the math problem. In 

addition to mathematical representation skills, another ability that is no less important in the mathematics 

learning process is the ability to connect mathematically (Meylinda & Surya, 2017; Nurafni & Pujiastuti, 

2019; Ulya et al., 2016; Widiyawati et al., 2020). 

Mathematical connection ability will increase students' understanding of the material being studied, 

and the knowledge gained will not be easily forgotten (NCTM, 2000). That makes mathematics a 

connection is not a material or topic that is separated but is interrelated between one. When students can 

see a connection between different mathematical content, students have developed mathematical values 

as one integrated unity (Abidin, 2020; Apriani, 2017). Mathematical connection ability is the ability to 

recognize and use mathematical ideas, and know-how mathematical ideas are connected and built 

between each other as a whole, recognizing and applying mathematics outside the context of mathematics 

states that connections refer to the ability to see and make relationships between ideas Mathematics, 

between mathematics and other lessons, and between mathematics and daily life (Rismawati et al., 2016; 

Susanty, 2018; Yusuf et al., 2022). In addition, the ability of mathematical representation is very closely 

related to the ability of mathematical connections. This is in accordance with the statement of NCTM 

(2000), which states that students' representation of mathematics is to connect what they learn with 

existing knowledge and make the purpose of a formula make sense. 

Karakoç & Alacaci (2015) mentioned that the majority of students agreed that making real-world 

connections with mathematics helps in the following ways: 1) increase or develop motivation and interest 

in mathematics (96%); 2) a positive attitude towards mathematics (92%); 3) mathematical process skills 

such as reasoning and problem-solving (96%); 4) conceptual learning (100%); 5) awareness of future career 

choices (88%); and 6) the ability to generalize mathematical ideas (75%). The ability of mathematical 

connections is necessary for students to have strong tendencies and dedication to be mathematical. 

Thus, the teacher needs to consider the ability of students' mathematical connections. However, this 

ability is still relatively low among students in Indonesia. This can be seen from the number of students 

who make mistakes in connecting mathematical concepts with topics or other disciplines, both 

conceptually and procedurally (Arjudin et al., 2016; Gee & Harefa, 2021). In accordance with NCTM, 

which stipulates that the ability to represent and connections are included in the five standard process 

standards that must be possessed by students who are interrelated in the mathematics learning process 

(NCTM, 2020; Pape & Tchoshanov, 2001; Yaniawati et al., 2019). Because of the low abilities, the teacher 

must prepare a learning tool that can accommodate both. Therefore, to make it is easier for teachers to 

look at the relationship between student representation abilities and mathematical connections so that the 

teacher can be used in the preparation of teaching and learning process devices in the classroom. 
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Several studies that have been conducted regarding representational abilities are related to 

mathematical disposition (Ismawati, 2021; Wiriandi & Suratman, 2015), learning independence 

(Khoirunnisa et al., 2018; Maulydia, 2017), self-confidence (Inayah & Nurhasanah, 2019), learning 

motivation (Maulydia, 2017), and learning achievement (Mandur et al., 2016). Likewise regarding 

previous research related to mathematical connections, some of which saw a relationship between 

mathematical connection abilities and mathematical reasoning (Badjeber, 2017; Hadiat & Karyati, 2019), 

mathematical communication (Fajri, 2015), interest in learning (Hamdani & Nurdin, 2020), and 

mathematical problem-solving ability (Hodiyanto, 2017). Based on several studies that exist and have a 

positive influence, there has been no research related to the correlation between the ability of 

representation and mathematical connections; Therefore, this research needs to be done to complete 

previous research that already exists. This study aims to see the relationship between the ability of 

representation and mathematical connections. This is to help teachers focus learning tools on the teaching 

and learning process in class. 

2. METHODS  

This study is a correlational one. The researcher aims to find the relationship between 

representational abilities and students' mathematical connections without first giving any treatment. The 

population in this study were all class VIII students at Merbau Mataram SMPN-3, Lampung, in the 

academic year 2021-2022. Of all eight -grade students, one class was selected with a total of 34 students as 

a research sample. Class options use random class techniques. 

The research instrument used was a test instrument for representation and mathematical connection. 

Data were obtained through testing activities, namely by doing a test consisting of six questions (three 

questions about the ability of Mathematics Representation and three about the ability of mathematical 

connections). The test instrument has gone through all stages of validity testing by asking the opinions of 

experts consisting of two lecturers of the mathematics and reliability education study program using the 

Alpha Cronbach's formula with the calculation results obtained the mathematical representation coefficient 

of 0.66 with the estimated standard error measurement (SEM), namely 1.76 and mathematical connection 

0.88 with SEM Estimation of 1.78. From the results that have been obtained, the instrument is suitable for 

use. 

Data analysis was carried out after the prerequisite tests for normality and linearity were fulfilled. If 

the criteria in the prerequisite analysis test have been fulfilled, then proceed with product-moment 

correlation analysis (Pearson). The guidelines for providing an interpretation of the correlation coefficient 

obtained from the calculation results can be seen in Table 1 below:  

 

Table 1. Interpretation Guidelines for Correlation Coefficients 

Coefficient Interval (x) Level of Relationship 

0,00 ≤ x < 0,20 Very low  

0,20 ≤ x < 0,40 Low 

0,40 ≤ x < 0,60 Moderate 

0,60 ≤ x < 0,80 Strong 

0,80 ≤ x ≤ 1 Very Strong 

Source: (Sugiyono, 2011) 

 

3. FINDINGS AND DISCUSSION 

3.1    Findings 

Data collection was carried out using a mathematical representation test instrument and 

mathematical connection ability with a total of 6 questions which were then tested for statistical analysis. 

The results of the prerequisite test calculations that have been carried out show that the data are normally 
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distributed, homogeneous, and linear. Then a product-moment correlation test (Pearson) was used to see 

the relationship between the two abilities. Product moment correlation test results are presented in Table 

1. 

Table 2. Karl Pearson Correlation Test 

  Representation Connection 

Representation Pearson 

Correlation 

1 .797** 

Sig. (2-tailed)  .000 

N 34 34 

Connection Pearson 

Correlation 

.797** 1 

Sig. (2-tailed) .000  

N 34 34 

               **. Correlation is significant at the 0,01 level (2-tailed) 

Based on Table 1, it can be concluded that the ability of mathematical representation and 

connection has a positive relationship by obtaining a total value of 0.797 and is in the strong relationship 

category. This means that the higher the ability of mathematical representation, the higher the ability of 

students' mathematical connections. This can also be seen from the students' answers in solving the 

problems given. Data obtained from the results of the study are described based on each variable in 

accordance with the specified categories. The calculation results through the statistical analysis test for 

the ability of representation and mathematical connection capabilities. 

3.2    Discussion 

This research aims to look at the relationship between students' representational abilities and 

mathematical connections. The results of this research show that the abilities of mathematical 

representation and connection have a positive relationship. This shows that students with high 

mathematical representation abilities have high mathematical connection abilities and vice versa. These 

results complement studies related to the relationship between mathematical (representation and 

connection) abilities and other mathematical abilities, such as research conducted by Wiriandi & 

Suratman (2015) and Khoirunnisa et al. (2018), which state that mathematical representation ability has a 

positive relationship with mathematical disposition and learning independence. Similarly, Fajri (2015) 

and Hamdani & Nurdin (2020) found that mathematical connection abilities positively correlate with 

mathematical communication skills and students' learning interests. Based on previous research and this 

research, it can also be concluded that mathematical representation ability has a relationship with 

communication skills and learning interests. 

The abilities of junior high school students in this study were clearly different so the mathematical 

representation abilities provided were more in the direction of how to represent from visual forms to 

forms of mathematical expressions or to forms of everyday problems, representing from forms of 

mathematical expressions to forms of everyday problems or visuals, and represent everyday problems in 

other forms such as visuals and mathematical expressions. Meanwhile, his mathematical connection skills 

include the ability to connect mathematical concepts and relate mathematical concepts to other 

disciplines. In the process of learning the ability of representation and mathematical connection 

capabilities, students are needed to help students in solving mathematical problems that can cause good 

new relationships between mathematical abilities. 

Students can represent a particular problem related to students' knowledge and understanding of a 

concept that has been known before. Student representation in mathematics learning helps students build 

connection skills. Therefore, when the teaching and learning process is focused on improving 

representational abilities, so that it trains students' mathematical connection abilities. Mathematical 

connection ability plays a role in linking mathematical concepts with other concepts, so that correct 
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mathematical ideas and ideas will arise. Therefore it can be seen that students' mathematical 

representation and connection abilities are interconnected and related to one another in solving a 

mathematical problem. This is also supported by the results of research conducted by Ilma et al. (2020) 

which showed that the results of tests conducted for students' mathematical representation and 

connection abilities obtained an original sample estimate value of 0.571, indicating a positive relationship 

between the two. In addition, the results of research conducted by Musrianti & Ikman (2014) also stated 

that the increased ability of mathematical connections also contributed to the ability of mathematical 

representation. This is because students with good mathematical connection skills can relate 

mathematical concepts to the material they have studied so that their representation skills in applying 

mathematical models can be applied properly. 

The results obtained in this study indicate that there is a relationship between students' connection 

abilities and students' mathematical representation abilities. Some of the ways that can be done are by 

implementing mathematics learning that supports the development of representational abilities and 

mathematical connection abilities and also by increasing the number of math exercises that can train these 

mathematical abilities. The results of this study can later be used as input for teachers and prospective 

teachers to always see the relationship between the number of students' mathematical abilities. Steps like 

this can shorten the process of selecting the right learning tools for teachers, and will make it easier for 

students to achieve the desired learning outcomes. When preparing it, the teacher can concentrate on just 

one ability so that the results obtained are more valid and practical. The teacher's emphasis should also 

be on improving mathematical representation abilities and mathematical connection abilities. 

Based on the researcher's direct experience in this research process, there were several limitations 

experienced. Some of them are the number of respondents who only numbered 34 people, not enough to 

describe the actual situation. In the data collection process, the information provided by respondents 

through tests of representation abilities and mathematical connection abilities that have been carried out 

sometimes does not show the actual opinions of respondents; this happens because sometimes the 

thoughts, assumptions, and understandings are different for each respondent, as well as other factors 

such as the honesty factor in filling out the test given by the researcher. Therefore, it is suggested that 

future researchers improve the deficiencies in this study better. 

4. CONCLUSION  

Based on the results of the study and discussion, it can be concluded that there is a significant relationship 

between the ability to represent and the mathematical connection of students as a whole and it shows a 

positive relationship. This means that the higher the ability of representation, the higher the ability of 

mathematical connections, and vice versa. The ability of representation and mathematical connection 

capabilities can produce mathematical concepts needed in solving problems both in various knowledge 

and in everyday life. Based on the results of this study, the teacher can determine one of these two abilities 

as a foundation in the preparation of the teaching and learning process in the classroom. 
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