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Abstract. This study aims to determine the students' mathematical communication skills in
the system of two-variable linear equations material. The subjects in this study were 8th grade
students who were selected by purposive sampling technique. The method used in this
research is descriptive. The data obtained from the students' mathematical communication
skills test consisting of 2 essay items including 3 indicators of mathematical communication
skills, namely, drawing (expressing ideas into the form of images, graphs or diagrams),
written text (providing the mathematical explanations in the correct language), and
mathematical expression (making mathematical expressions). The test was given to 30
students of 8th grade at SMP Muhammadiyah 3 Bandar Lampung. The data were analyzed
quantitatively and qualitatively to get a comprehensive picture related to the students'
mathematical communication skills. The results showed that the percentage of the
achievement in each indicator of students was classified as low. This can be seen from the
percentage of the achievement of the students' mathematical communication indicators
interpreted as follows, namely 1) drawing at 22%, 2) written text at 55%, and 3) mathematical
expression at 12%.

1. Introduction

Mathematics as a symbolic language that allows communication carefully and precisely as well as a
means of the communication. The process of thinking mathematics in learning includes five main
standard competencies, namely problem-solving ability, reasoning ability, connection ability,
communication ability and representation ability [1]. Communication skills are one of the most
important competencies for world citizens in the 21st century. The National Council of Teachers of
Mathematics (NCTM) states that "communication is an essential part of mathematics and
mathematics education" which means communication is an important part of mathematics and
mathematics education. Through the communication process, the students can exchange ideas and at
the same time clarify the understanding and knowledge they have gained in learning. Besides
communication can also be interpreted as a way to share ideas and clarify understanding, through
communication of ideas reflected, refined, discussed and changed [2]. While the communication
success criteria are that the recipient of the message can capture and interpret the message delivered
in accordance with the purpose of the message source. The meaning of a communication is an
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activity to achieve the purpose of communication itself. Thus the communication process does not
happen by accident but is designed and directed towards the achievement of objectives [3].

Communication skills in mathematics are one of the important competencies that must be
developed in every mathematical topic. Mathematical communication is an aid in the transmission of
mathematical knowledge or as a foundation in building mathematical knowledge [4]. Besides
mathematical communication can also be interpreted as the ability to express mathematical ideas
coherently to friends, teachers and others [5]. So it can be said that the mathematical communication
skills are the ability of students to explain an algorithm, a unique way to solve problems, construct
and explain the presentation of the real world phenomena graphically, words / sentences, equations,
tables and offerings. NCTM states that the ability standards that should be mastered by students are
as follows; (1) organizing and consolidating mathematical thinking and communicating to other
students; (2) express mathematical ideas coherently and clearly to other students, teachers, and
others; (3) increase or expand students' mathematical knowledge by thinking about the thoughts and
strategies of other students; (4) using mathematical language appropriately in expressing
mathematical connections. Mathematical communication indicators as follows, (1) drawing ability,
which includes the ability of students to express the mathematical ideas in the form of drawings,
diagrams or graphs; (2) the ability to write (written text), which is in the form of the ability to provide
explanations and reasons in mathematics with correct and easily understood language; (3) the ability
of mathematical expression (mathematical expression), namely the ability to make the mathematical
models [6].

Indicators of mathematical communication skills used in this study are as shown in Table 1.

Table 1. Indicators of the mathematical communication skills

Indicator Definition
Drawing Express mathematical ideas in the form of drawings, diagrams, or
graphs.
Written text Provide mathematical explanations and reasons in correct and easy to

understand the language

Mathematical expression The ability to express mathematics.

Septiani's research results state that students' mathematical communication skills for indicators
expressing mathematical ideas, mathematical situations using graphics, images and algebraic forms
obtain a percentage of 24.5% in the low category [7]. Based on the explanation above, the researcher
intends to conduct a research on students' mathematical communication skills. This study aims to
analyze the mathematical communication skills of junior high school students. Through this research,
it is expected to get detailed information about students 'mathematical communication skills as a
reference for learning innovation, so that the students can master the concepts of science correctly
and motivate students' thinking to obtain the best strategies for achieving learning objectives.

2. Experimental method

This research is a descriptive study with a qualitative approach. The population of this research is all
of 8th grade students of SMP Muhammadiyah 3 Bandar Lampung. The data is obtained by analyzing
and describing students' mathematical communication skills in the Two Variable Linear Equation
System material. The subjects were selected by purposive sampling based on high, medium and low
ability categories involving 30 students. In this study the data obtained from the results of tests of
mathematical communication skills test consisting of 2 items essay, and the results of observations in
class. The data obtained from observations were analyzed qualitatively, whereas for test results data
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were analyzed quantitatively using descriptive statistics with the average calculation of research
results in the form of percentages presented in tables and graphs to draw the conclusions.

3. Result and discussion

The indicators of the mathematical communication skills used in this study are drawing, written text
and mathematical expressions. The results of students' mathematical communication skills tests
based on the indicators include the following

Table 2. The test results of the students' mathematical communication skills

The Percentage of average indicator

Indicator fulfillment Category
Drawing 22% Low
Written text 55% Low
Expresion mathematics 12% Very Low

Table 2 shows that the level of mathematical communication skills of students on each indicator is
not the same. Mathematical communication skills are still relatively low in solving real problems,
this can be seen in the results of work done by the students. The following will present the answers of
two different subjects, namely subject 1 named Cintya Dinata, who got a score of 6 from an ideal
score of 20. And subject 2 was named Dafa Nabila who received a score of 13 from an ideal score of
20, this score is the maximum score obtained from 30 students.

Research subject 1 named Cintya Dinata in question number 1. The subject fulfills the written text
indicator that she can writes what is known and asked about the problem given even though the
information provided is written thoroughly. At the mathematical expression stage, she only writes the
information obtained from the questions, but do not write it into the symbols or mathematical
symbols. Thus, the student cannot determine the point to draw lines correctly and has an impact on
the drawing stage, she cannot draw graphs to determine the solution to a given problem, and she is
only able to model the problems into the form of mathematical models. She cannot solve the
mathematical problems due to lack of understanding of the concept of how to solve SPLDV
problems.
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Figure 1. The first students’ answer in question number 1

Research subject 2 named Dafa Nabila in question number 1. The subject fulfills the written text
indicator. She can writes what is known and asked about the given problem. She is able to model the
problems in the form of mathematical models. At the mathematical expression stage she cannot
determine the point correctly so that the impact on the drawing stage is that she cannot draw the
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graph correctly. The error made is when determining the points of the two equations presented, she
cannot determine the x and y points of the equation. So she cannot determine the graph that is formed
to interpret the given system of linear equations. In line with Sari, Kusnandi, and Suhendra's opinion
which states that the mathematical communication skills as a person's ability to write the
mathematical statements, write reasons or provide explanations of each mathematical argument used
in solving mathematical problems using terms, tables, diagrams, notations or formulas mathematics
correctly and examine mathematical thinking [8].
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Figure 2. The second students’ answer in question number 1

In question number 2, the 1st subject full fills the written text indicator. The students can write
what is known and asked about the problem given. She is able to model the problem into a
mathematical model, but she cannot solve the given problem. She is confused about how to substitute
the results obtained into the equation to get the solution to the problem. Mistakes made by her in
solving a given problem that is when she has done calculations using elimination, the results of the
calculations are used as a solution of the problem given. That happens because she does not
understand the information presented on the problem given.
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Figure 3. The first students’ answer in question number 2
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Figure 4. The second students’ answer in question number 2

In question number 2, the 2nd subject fullfills the mathematical expression indicator, she is able to
understand the problem so that she can write what is known and asked of the problem, besides that
the student can also model the problem into a mathematical model. At the written text stage she is
able to do the calculations using elimination and substitution correctly, but she lacks understanding
of the information from the problem provided so the solution to solving the problem is not right. In
line with Ansari's opinion in Wahyuningrum that the ability of mathematical communication skills as
the ability of students in speaking, explaining, describing, listening, asking, clarifying, cooperating,
sharing writing, and finally reporting what has been learned [9].

Based on the description of the subject above, the two questions presented do not fullfill all the
indicators of the students' mathematical communication skills. The difficulty of the students in
solving problems of linear equations is when determining the points and lines to interpret into the
graph, and difficulties factually, conceptually, operationally, and principle errors in solving problems
of linear equations. Factual difficulties are related to the students' mistakes in determining the
Cartesian coordinate point and conceptual difficulties related to the concept of determining the
intersection point on the line as well as the concept of the intersection points of x and y.
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4. Conclusion

Based on the data obtained, it is known that the students' mathematical communication skills are still
low. This can be seen from the achievement of each indicator of mathematical communication skills.
In the written text indicator reaches 55%, the written text stage is the ability of students to write what
is known and asked, and some students are also only able to make the mathematical models of the
problems presented. While the drawing indicator reaches 22%. Drawing is the ability of students to
express mathematical ideas in the form of drawings, diagrams and graphs. And for mathematical
expression indicators it reaches 12%. The cause of the low mathematical communication skills of the
students is because they have the difficulty in determining solutions, and drawing conclusions. This
happens because the students do not understand the procedures or ways to solve real problems from
system of two-variable linear equations material.

Acknowledgments
Researcher says thanks the teachers and students of SMP Muhammadiyah 3 Bandar Lampung who
helped this the research.

References

[1] NCTM. 2000. Principles and Standards for School Mathematics. NCTM, Reston. P.p 402

[2] Herlambang dan Yusepa. 2015. Pengaruh Penggunaan Strategi Reciprocal Teaching terhadap
Peningkatan Kemampuan Komunikasi Matematis Siswa SMP. Jurnal Pendidikan
Matematika “SYMMETRY”. 4(1)

[3] Sanjaya, Wina. 2012. Strategi Pembelajaran Berorientasi Standar Proses Pendidikan.
Kencana Perdana Media, Jakarta. P.p. 308.

[4] Guerreiro, Antonio. 2008. Comunication in Mathematics Teaching and Learning: Practices in
Primary Education

[5] Armiati. 2009. Komunikasi Matematis dan Pembelajaran Berbasis Masalah. Semhas
Matematika UNPAR. Bandung

[6] Ansari, B. 1. 2003. Menumbuhkembangkan Kemampuan Pemahaman Dan Komunikasi
Matematik Siswa SMU Melalui Strategi Think-Talk-Write. Disertasi PPS UPI Bandung:
tidak diterbitkan

[7] Septiana, A.C. Kusmayadi, T.A. Fitriana, L. 2018. Mathematics Communications Skill of
Student in Senior High School on Introvert. Journal of Physics: Conference series
1211012106.

[8] Sari, D.S. Kusnandi, K. Suhendra, S. 2017. A Cognitive Analysis of Student Mathematical
Communication Ability on Geometry. Journal of Physics: Conference series. 895 012.083.
p.p 1-7.

[9] Wahyuningrum, Endang. 2013. Pengembangan Kemampuan komunikasi Matematik Siswa
SMP Pengembangan Kemampuan Komukiasi Matematik dengan MEAs. Jurnal
Pendidikan. Vol.14, Nomor.1.P.p. 1-10.



