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ABSTRACT: Mathematical communication skills are the ability of students to understand 
mathematical definitions, symbols or notations appropriately, then able to express mathematical 
ideas through oral, written and drawing. Communication skills are very important for students 
in learning mathematics, because it can help students to explore their own abilities. Based on 
communication skills in mathematical, students are required to be able to express mathematical 
ideas through writing, verbal or drawing in accordance with the concepts that have been given. 
If this communication ability can be understood and developed by the teacher well, then 
communication abillity will also improve students' mathematical communication skills. To 
improve communication ability, it needs to be understood about what means by communication 
skills, the relationship of communication skills with mathematics learning, then the aspects or 
indicators used. 
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1. INTRODUCTION 
 
Mathematics is a branch of science taught at every level of education in Indonesia, from 
elementary school to college. Ebbutt and Straker (Marsigit, 2003: 2-4) define school 
mathematics is called as mathematics, there are many definition of it such as: 
a. Mathematics as a search for patterns and relationships 
b. Mathematics as creativity that requires imagination, intuition and discovery 
c. Mathematics as an activity of problem solving 
d. Mathematics as a communication tool 
Furthermore Sutjipto (Yuhasriati, 2012: 81) stated that mathematics is one of the important 
lessons to be mastered in school because mathematics has many uses in everyday life. According 
to Afrilianto and Tina (2014: 45) mathematics  become one of the disciplines in education and 
has a big role and also benefits in various scientific developments.  
 
Although mathematics is an important lesson, but in the real situation there are many students 
who think that mathematics is a difficult lesson then make students' interest in learning 
mathematics is still low. Whereas mathematics learning has important goals that are very useful 
for everyday life. According to the Ministry of National Education (Depdiknas, 2004) The 
purpose of mathematics learning in schools are: (1) to train ways of thinking and reasoning in 
drawing conclusions; (2) developing creative activities that involve imagination, intuition, and 
knowledge by developing divergent, original thinking, curiosity, making predictions and 
predictions, and experimenting; (3) developing problem solving abilities; and (4) developing the 
ability to provide information and communicate ideas. Furthermore, the expected goals  in 
mathematics learning were also determined by the National Council of Teachers of Mathematics 
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(NCTM). NCTM (2000) establishes five mathematical ability standards that must be possessed 
by students, namely the ability of problem solving (problem solving), communication skills 
(communication), connection capability (connection), reasoning ability, and  representation 
ability. 

 
From these objectives it is seen that one of the objectives of mathematics learning is that 
students have mathematical communication skills. Communication is recognized as an 
important tool for developing student concept understanding, thinking, problem solving skills, 
and reasoning in mathematics (Jung and Reifel, 2011). It means that communication students 
can also develop other abilities. 
 
Many various forms of communication are considered to explore and deepen students’ 
understanding of mathematical ideas, and make connections between other concepts of 
mathematics and also other fields of knowledge (Hiebert, 1992), so the communication by 
students in any form can make students' mathematical abilities more developed. Based on Pape, 
Bell dan Yetkin (2003) said that classroom environment where mathematical communication is 
employed, students are expected to listen, comment and reflect on their friends’ mathematical 
thinking. Based on this opinion the teacher should give more questions to students, to make 
students develop their mathematical thinking skills. This is in accordance with the opinion of 
Kaya and Aydin (2014) which states that questions also creates an opportunity for students to 
reflect and develop their mathematical thinking. 
 
Students need more talking, explaining and connections in the real situations to construct 
meaning (Van de Walle, Karp & Williams, 2010). This shows that giving math problems related 
to the real situation is very important so  students are easier to understand concepts and develop 
their communication skills. Not only that, but by doing peer learning techniques and game 
learning activities can also be used by teachers to develop students' mathematical 
communication skills. Based on the description above the communication ability is indeed very 
important to be developed by students, with communication skills the teacher can find out the 
mistakes and difficulties experienced by students in understanding the material described, so 
that the teacher can help and provide solutions to students in solving the difficulties they 
experience. 
 
2. MATHEMATICAL COMMUNICATION SKILLS 
 
The ability of students to express, understand and construct mathematical ideas in written and 
spoken forms depends on how the students' mathematical communication skills themselves. 
NCTM (1989) states that: mathematical communication means that one is able to use its 
vocabulary, notation, and structure to express and understand ideas and relationships. In this 
sense, mathematical communication is integral to knowing and doing mathematics. 
Furthermore according to Roger and Kincaid (Bandhi, 2009: 19), communication is a process 
in which two or more people form or exchange information between one another, which in 
turn will arrive at deep understanding. 
 
Greenes and Schulman (Paridjo dan Waluya, 2017) states that mathematical communication is: 
(a) a central force for students in formulating concepts and strategies; (b) capital for student 
success and completion of the approach in the exploration and investigation of mathematics; 
(c) a place for students to communicate with his friends to obtain information, share thoughts 
and discoveries, brainstorming, assess and sharpen ideas to convince others. Furthermore 
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Yamin and Antasari (2009: 87) suggested that naturally and easily the communication process 
can be built in class and used as a tool before writing. 
In The Intended Learning Outcomes (Qohar and Sumarmo 2013), mathematical 
communication is an important skill in mathematics which is the ability to express coherent 
mathematical ideas to friends, teachers and others through spoken and written language. 
Communication in mathematics is very important to develop, this is because communication is 
a means to exchange ideas and tools to clarify understanding. Baroody (1993: 2-99) argues that 
there are two important reasons for focusing mathematics teaching on communication, namely: 
(1) mathematics is essentially a language; mathematics is more than just a tool for thinking, a 
means of finding patterns, solving problems, or making inferences, rather mathematics is also 
an invaluable tool for communicating ideas clearly, precisely, and concisely, and (2) mathematics 
and mathematics learning are, at heart, social activities; as social activities in mathematics 
teaching, interactions such as communication between teachers and among students themselves, 
it is important to enhance the mathematical potential of students. 
 
Laswell in his creation, The Structure and Function of Communication in Society, (Effendi, 
2003) says that communication can be explained well by answering the question: Who says What, 
in Which Channel to Whom with What Effect? From this statement we can know that the elements 
in communication are: communicator or source, message, media or channel, communicant or 
recipient, and effect. The main components of a mathematical process that can support student 
communication in learning are (1) proving, (2) looking for reasons, (3) classifying, (4) predicting, 
(5) verifying (Tran Vui, 2006). Then Pugalee (Qohar and Sumarmo 2013) suggested that to 
improve students' communication skills in mathematics learning students must be encouraged 
to answer questions accompanied by relevant reasons, and comment on mathematical 
statements expressed by students, so that students can understand mathematical concepts and 
their arguments meaningfully. 
 
According to Elliot and Kenney (1996) there are many aspects of mathematical communication 
skills can be seen from: 
1. Grammatical Competence 
Grammatical competence is the ability of students to use mathematical grammar. Grammar in 
this context includes the mathematical vocabulary and structure that can be seen in terms of: 
understanding the definition of a mathematical term and using appropriate mathematical 
symbols / notations. 
2. Discourse Competence 
Discourse competence can be seen from the students' ability to understand and describe 
important information from a mathematical discourse. Based on discoure competence 
mathematical discourse includes problems of mathematics and mathematical statements / 
opinions. 
3. Sociolinguistic Competence 
Sociolinguistic Competence can be interpreted as the ability of students to know cultural or 
social problems that usually arise in the context of mathematical problems. Cultural problems 
in this case are contextual problems in mathematics. Students trained to solve mathematical 
problems related to their problems in the real situation. 
4. Strategis Competence 
Strategis competence is the ability of students to be able to decipher passwords / codes in 
mathematical messages. Describing passwords/codes in mathematical messages is describing 
important elements (keywords) of a mathematical problem and then completing them in a 
coherent way such as making predictive predictions of the relationships between concepts in 
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mathematics, conveying mathematical ideas / relations with pictures, graphs and algebra, and 
solve the problem in sequence. 
From these four aspects we can know that mathematical communication skills are a way for 
students to understand well about mathematical definitions, symbols or notations 
appropriately, understand and describe important information from a mathematical 
discourse, train students to be able to solve contextual mathematical problems, and able to 
express mathematical ideas through oral, written and picture. Ansari (Hodiyanto, 2017) 
explain that to measure students' mathematical communication skills in mathematics learning 
can be done by giving questions that can reveal mathematical communication skills. The 
answers from the questions by the students will be given a score to see how the students' 
mathematical communication skills. 
 
This is in line with the opinion of Kadir (2008) which revealed that the measurement of 
students 'mathematical communication skills was carried out by giving a score on the 
students' ability in giving answers to questions by drawing making mathematical expressions, 
and writing answers in their own language. In addition Cai, Lane and Jacobsin (Fachrurazi, 
2011) who suggested that students 'mathematical communication skills can be seen from 
students' abilities in: 
(1) Written Text 
(2) Drawing 
(3) Mathematical Expression 
 
In written text ability, students write the answer from the problem mathematically, be 
reasonable, clear and arranged logically and systematically, then in drawing ability, students 
are required to be able to describe pictures, diagrams and tables in a complete and correct 
manner. Finally, students are expected to be able to model mathematical problems correctly, 
namely to express contextual problems into a language or mathematical symbol correctly, 
and to calculate or get a complete and correct solution. 
 
In research Sutama, et al (2013) that conveyed the indicator showing to improve 
communication math, among others: (1) Declare mathematical ideas through spoken or oral, 
(2) Describe the idea into a mathematical model, (3) Write a mathematical idea into visual 
form, (4) Explain the concepts of mathematics. Then indicators of students' skills in 
mathematical communication in the learning of mathematics by NCTM (2003) are: (1) 
communicate their mathematical thinking coherently (arranged logically) and clear to his 
friends, teachers and others; (2) use the language of mathematics to express mathematical 
ideas correctly; (3) organize and consolidate mathematical thinking (mathematical thinking) 
them through communication; (4) analyze and evaluate the mathematical thinking 
(mathematical thinking) and the strategies used by another person. 
 
3. CONCLUSIONS 
 
Communication ability is very important because it has a very large influence on the success 
of students in learning mathematics. When students have good mathematical communication 
skills, students will more easily solve math problems, more than that communication skills 
will also help students to explore their own abilities, because in this mathematical 
communication ability students are required to be able to express ideas mathematically 
through writing, verbal or drawing related to the concept that has been given.  
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Mathematical communication skills can be developed through a variety of ways, such as 
teachers who give more questions to students, to make students develop their mathematical 
thinking skills, then the teacher provides mathematical problems related to real situation, 
perform peer learning techniques or the application of learning models that can support 
during the learning process. This is a way that teachers can use to develop students' 
mathematical communication skills. If this activities to be continue, students will be easily to 
solving mathematical problems. 
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