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Abstract—Mathematical communication ability are one of
the learning goals, but in reality, student’s communication
ability are still weak. This research aims compare
mathematical communication ability between the students who
taught using RME approach and who were taught using
conventional approach according to their self-efficacy. Quasi
experimental research was conducted at SMP Negeri 5 Kerinci,
involving eighth grade students. Data were collected through
questionnaires and tests. The results showed that students’
mathematical communication ability was higher when they are
taught using RME approach than taught using conventional
approach both to students who have high self-efficacy and vice
versa.
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I. INTRODUCTION

Mathematical communication ability is one of important
aspect that should be developed and owned by students in
learning mathematics. National Council of Teacher of
Mathematics (NCTM) states that the basic mathematical
skills that students must possess include problem-solving
abilities, reasoning and verification, communication,
connections, and representation [3]. The purpose of
mathematics learning in the 2013 curriculum also states that
one of the goals of learning mathematics is to develop
mathematical communication ability. It is important for
students to have communication ability as it will assist them
in providing explanations and reasons for their answers.
National Council of Teacher of Mathematics (NCTM) states
that communication is an important part of mathematics and
mathematics education. Without good communication, the
development of mathematics will be hampered.
Communication became central to teaching, judging, and
learning mathematics [6].

Using concrete means and sharing student’s work with
each other, they can develop their oral communication
ability and mathematical representations to explain their
understanding of mathematical ideas and strategies [1].
According to Pourdavood & Wachira’s opinion which state
that it is important for students to have mathematical
communication ability, because it will help them to provide
explanations and reasons for their answers [2]. However, in
fact, mathematical communication ability of junior high
school students is still low [4]. Math learning is mostly done
using the "chalk and talk" method [5]. As a result, students
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have difficulty communicating their ideas clearly to friends
or teachers through spoken or written language, which
makes it more difficult for students to solve problems. To
overcome the problem of the low mathematical
communication ability of students can be overcome by
applying the realistic mathematics education approach
(RME).

The RME approach initiated by Freudental is one of the
student-oriented learning approaches by starting learning
using contextual problems [8]. In line with the results of the
research Ekowati et al (2015) which indicates that with a
realistic approach to mathematics teachers, can change the
habit of teachers considered speakers or informants become
facilitators and mediators active and creative in the
improvement of student learning activities [7].

RME approach is the opposite of conventional approach.
If conventional approach starts with the teacher explaining
algorithms or formulas, then RME approach starts with
contextual problems. In conventional approach after being
given a formula, the teacher gives them examples and
practice questions that are similar to examples [9, 10].

Conventional approach only provides results to students
lead them not be able to try solve contextual problems using
their informal knowledge. In RME approach, students have
the opportunity to use their knowledge to solve the problem
informally in their own way, called horizontal
mathematization. Then, through the experience of similar
processes (through simplification and formalization), they
will use more formal means or symbols that will lead them
to rediscover a formal mathematical algorithm or a concept
called mathematization vertical [11,10]. Gravemeijer (1994)
describes the two mathematization processes as shown in
Figure 1 [9, 13].
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Fig 1. Horizontal Mathematization (----); Vertical Mathematization (=)
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The implementation of horizontal and vertical
mathematization indirectly gives students the opportunity to
declare  mathematical models (images, algebraic
expressions) in simple language, explain ideas, situations
and mathematical relationships both orally and in writing,
and state the mathematical situation or the daily events in
the mathematical model and solve it until they finally get the
form of an algorithm or a formal formula.

This research also focuses on the level of self-efficacy of
students. Self-efficacy is the belief that students must be
successful in the learning process. Self-efficacy must be
taken into account in determining the learning approach
used, because self-efficacy influence mathematical
communication ability. A higher level of self-confidence
leads to higher mathematical math skills [12].

RME approach oriented contextual issues, provides an
opportunity for students to solve problems based on their
knowledge, it gives freedom of learners in putting out ideas
without being tied to a specific algorithm [12]. Be able to
provide ideas needed for the self-efficacy of each student.
Thus, in this study an investigation was made whether RME
approach would be appropriate for students with different
self- efficacy and academic abilities. Self-efficacy is divided
into two levels: students who have high self-efficacy and
students who have low self-efficacy.

The research questions in this study are as follows: 1) Is
the mathematical communication ability of students learning
using RME approach are better than those who were learning
using conventional approach? 2) Is the mathematical
communication ability of students with high self-efficacy
learning using RME approach better than those learning
using conventional approach? 3) Is the mathematical
communication ability of students with low self-efficacy
learning using RME approach are better than that of students
using conventional approach?

Il. METHOD

This study is a quasi-experimental research aimed at
comparing the influence of RME approach with
conventional approach of the mathematical communication
ability of students. The variables used in this study are
mathematical communication ability as dependent variables,
RME approach as independent variables and self-efficacy as
the moderator variable.

This research was conducted in SMP Negeri 5 Kerinci.
This school was chosen intentionally because it is a school
that implement 2013 curriculum in class VIII. To determine
the sample class, two classes of class VIII are randomly
selected, one class as an experimental class and the other
class as a control class. In total, there were 36 students in
this research. Students in the experimental class learn using
RME approach while students in the control class learn
using conventional approach.

The data used in this study are data collected through
questionnaires and tests. Questionnaires are used to identify
the level of self-efficacy that students have, while tests are
used to measure students' mathematical communication
ability. The test used was validated by three mathematics
lectures, then the test was tested in the other class VIII
which has the same characteristics as the sample class to
know the validity and the reliability of the test. The
communication ability indicators used in the tests are as
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follows: 1) declare mathematical models (images, algebraic
expressions) in simple language; 2) explain mathematical
ideas, situations and relationships both orally and in writing;
3) state the mathematical situation or the daily events in the
mathematical model and solve it. The data were analyzed
using Mann Whitney U and t-test after testing for normality
and homogeneity.

I11. RESULT AND DISCUSSION

After analyzing the data, we know that students'
communication ability is ranked according to the approach
applied during learning and the level of self-efficacy of
students, can be seen in Table | and Table II.

TABLE I. THE AVERAGE SCORE OF STUDENTS’ MATHEMATICAL
COMMUNICATION ABILITY

Sample Class E3 S
Experiment 6.59 1.84
Control 3.74 2.58

Table | shows that the average scores of students who
learn using RME approach are higher than those who learn
using conventional approach. The standard deviation of the
value of the experimental class is lower than control class,
indicating that the values of the experiment class are more
uniform because they have almost the same ability.

TABELIl. THE AVERAGE SCORE OF STUDENTS’ MATHEMATICAL
COMMUNICATION ABILITY ACCORDING ON SELF-EFFICACY LEVEL

Self-Efficacy Sample Class x S
High Experiment 6.81 1.78
Control 4.67 2.50
Low Experiment 6.17 2.04
Control 2.90 2.47

Table Il shows that the average scores of both high and
low self-efficacy students using RME approach have a
higher mean score than those studied using conventional
approach. Overall it can be concluded that students who
have high self-efficacy have the highest average score
compared to others.

To know the test used in hypothesis test, firstly tested
normality and homogeneity. The test is assisted by SPSS
software, the test results can be seen in Table Il and Table
V.

TABLEIII. THE RESULTS OF NORMALITY TEST

Sample Class Sig.
Experiment 0.200
Control 0.053

TABLE IV. THE RESULTS OF NORMALITY TEST ACCORDING ON SELF-
EFFICACY LEVEL

Self-Efficacy Sample Class Sig.
. Experiment 0.200
High Control 0.054
Low Experiment 0.200
Control 0.022

Table 111 shows that both classes of samples have Sig. >
0.05, so it can be concluded that the value of the sample
classes are normally distributed. Table IV shows that sample
classes with students with high self-efficacy are normally
distributed because the Sig. > 0.05. While students with low
self-efficacy are not normally distributed.
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In addition, homogeneity test for both classes of samples
that were studied with a different approach and in the
sample class where students had high self-efficacy using
SPSS software obtained Sig value in the order is 0.301 and
0.299. So, the hypothesis test used in the sample class using
t-test and sample class with students who have high self-
efficacy using two-way ANOVA while class with students
who have low self-efficacy using Mann Whitney U test. The
results of the hypothesis tests performed using the SPSS
software can be found in Tables V and V1.

TABLE V. THE RESULTS OF HYPOTHESIS TESTING OF STUDENTS’
MATHEMATICAL COMMUNICATION ABILITY
Ability
Mathematical Communication

Sig.
0.001

The result of the hypothesis test in Table V shows that the
value of Sig. < 0.05. It can therefore be declared rejected
Hy, the mathematical communication ability of students
who learn using RME approach is better than those who
learn using the conventional approach.

TABLE VI.THE RESULTS OF HYPOTHESIS TESTING BASED ON SELF-
EFFICACY LEVEL

Self-Efficacy Sig.
High 0.037
Low 0.011

The result of the hypothesis test in Table VI shows both
Sig. <0.05. Thus, it can therefore be declared rejected Hy,
that is, the students” mathematical communication ability of
students with high and low self-efficacy who learn using
RME approach is higher than that of learners using the
conventional approach.

IV. CONCLUSIONS

Based on the results of the study can be concluded that
students’ mathematical communication ability who learn
using RME approach are better than those who learn by
using conventional approaches. The same is true for
students with either high self-efficacy or low self-efficacy. It
can therefore be concluded that RME approach contributes
to improving students' mathematical communication ability.
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