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Abstract—In this research, the researchers compared mathe-
matical representation ability between the students who were
taught using Realistic Mathematics Education (RME) and those
who were taught using conventional approach, according to their
gender and learning styles. This quasi experimental research was
carried out at three junior high schools, involving 174 eighth
grade students in Bukit Tinggi, Indonesia. Those schools were
purposively selected to represent three different categories of
schools (high, middle, and low). The data were collected through
questionnaires and test. The results showed that the students’
mathematical representation ability was higher when they were
taught using RME than when the students were taught using
conventional approach, irrespective of their gender. Similar find-
ings were found in relation to the students’ learning styles, except
for the students with auditory learning style from the school in
the middle category. In the end, it can be concluded that the
RME approach contributed to the improvement of students’
mathematical representation ability.
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. INTRODUCTION

Mathematical representation is one of important aspects in
learning mathematics which plays a role as a device as well as
a mathematics instruction. A representation can be used by
teachers to instruct, and by students to solve problems and
communicate their mathematical ideas to others as well as to
translate concrete concepts into an abstract thinking [7,3]. The
National Council of Teachers of Mathematics (NCTM) men-
tioned that mathematics instruction should enable all students
to create and use representations to organize, record, and
communicate mathematical ideas, and use representations to
model and interpret physical, social, and mathematical phe-
nomena [16]. Ball et al. (2008) also suggested representation
as a part of the ‘specialized content knowledge’ of mathematic
uniqueness in teaching [1]. In addition, other researchers (see
Ozyildirim, Ipek, & Akkus, 2009; Sedig, K., 2008; Superfine,
Canty, & Marshall, 2009) suggested the importance of repre-
sentations in learning mathematics [17,20,21].

In Indonesian curriculum, mathematical representation is
one of mathematical abilities that need to be developed
through mathematic lessons. However, most of mathematics
teachers did not seriously concern to develop this ability. The

‘chalk and talk’ method is prevalent to teach mathematics
[4,5]. As a result, most students find it difficult to solve math-
ematical problems which involved mathematical representa-
tions.

It was argued in this research that Realistic Mathematics
Education (RME) approach would give many opportunities for
the students to develop their mathematical representation abil-
ity. RME approach is based on Freudenthal’s interpretation of
mathematics as a human activity [8]. From this perspective,
students should learn mathematics by mathematizing subject
matter from realistic situations and by mathematizing their
own mathematical activity [18]. RME approach is contrary to
the conventional approach that has been mostly used by the
teachers in Indonesia to teach mathematics.

Conventional approach refers to the way of teaching in
which the teacher mostly starts a mathematic lesson by
explaining an algorithm or a formula. Then, the teacher gives
example(s) to show how the algoritm or formula works,
followed by students’ activity on solving mathematical
problems that are similar to the example(s) given by the
teacher [4]. By using conventional approach, the teacher
teaches ready-made mathematics which is the mathematics of
mathematicians (de Lange, 1987; Gravemeijer, 2010).
Meanwhile, RME approach facilitates students to build
conceptual understanding using their informal knowledge. If
the conventional approach tends to put an algorithm as a
strarting point, RME approach puts it as the end of the
instruction [8,4,12]. To understand an algorithm, the students
will work on contextual problems that will gradually give them
experiences to find the algorithm by themselves under the
guidance of the teacher [11,13]. This situation was described
by Webb, Koiij, & Geist (2011) at Figure 1 [23].

In learning mathematics using RME approach, the students
will experience how to solve a contextual problem using their
informal knowledge. This process is called horizontal mathe-
matization. At the beginning, the students will solve the prob-
lems informally using their own ways, their own words, or

Copyright © 2018, the Authors. Published by Atlantis Press.

This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).



£

ATLANTIS
PRESS

formal notations

pre-formal <

\

informal <

Figure 1. Building conceptual understanding by solving contextual problems
using informal knowledge

their own symbols. After experiencing a similar process
(trough simplification and formalization), they will use more
formal ways or symbols that will lead them to reinvent an al-
gorithm or a formal mathematical concept. This kind of pro-
cess is called vertical mathematization [22]. In doing horizon-
tal and vertical mathematization, the students will use multiple
representations in the form of real-world object, model, pic-
tures, graphs, tables, or symbols.

In comparing the effect of RME and conventional ap-
proach on students’ mathematical representation ability, we al-
so involved gender and learning styles (auditory, visual, and
kinesthetic) of the students as variables. There were some rea-
sons behind this idea. Firstly, most teachers in Indonesia rarely
consider gender and learning styles in choosing a particular
approach in their teaching of mathematics. Secondly, male or
female students or students with a certain learning style might
have different preferences in using mathematical representa-
tions [2,13]. Thirdly, RME approach accommodates gender
and learning styles differences when the students get involved
in doing mathematics activities [4]. The differences are also
accommodated by the characteristics of RME such as stu-
dents’ free productions, students’ contributions, and interactiv-
ity (de Lange, 1987; Gravemeijer, 1994). Finally, we want to
investigate whether RME approach will be suitable for stu-
dents with different gender, learning styles, and academic abil-
ities. Related to this purpose, we conducted the research at
three schools with different categories (high, middle, and low).

The research questions in this study are stated as follows:
1) Is the representation ability of the students who were taught
using RME approach higher than those who were taught using
conventional approach? 2) Is the representation ability of male
and female students who were taught using RME approach
higher than those were taught using conventional approach? 3)
Is the representation ability of the students with auditory, visu-
al, and kinesthetic learning styles that were taught using RME
approach respectively higher than those were taught using
conventional approach?
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Il. METHOD

This study was a quasi-experimental research aimed at
comparing the influence of RME approach to the conventional
approach on the students’ mathematical representation ability.
The variables involved in this research were mathematical rep-
resentation abilities as independent variable, RME approach as
dependent variable, and gender as well as learning styles as
moderator variables.

The research was carried out at three junior high schools in
Bukit Tinggi Indonesia. Each school is identified by the local
government with high, middle, and low category respectively,
based on the results of the 2016 national examination. From
each school, two classes of the 8" grade were chosen random-
ly as the sample of the research. In total, there were 174 stu-
dents participated in this research. One class at each school
category was assigned as the experimental group and the other
class as the control group. The students of the experimental
group were taught about Ratio using RME approach while the
students in the control group were taught using conventional
approach. The instructional design for teaching Ratio using
RME approach used in this research was developed in the pre-
vious research [6].

The data of the research were collected using questionnaire
and test. The questionnaire was used to identify the learning
styles of the students, while the test was used to measure the
mathematical representation ability of the students. The test
was validated by two mathematic experts, then it was tried out
to a group of eighth grade students to meet the validity and re-
liability criteria. The indicators of mathematical representation
used in the test were (1) representing data or information using
a diagram, a graph, or a table, (2) creating a mathematical
equation or a model of a given representation, and (3) inter-
preting a given mathematical representation. The score of the
students’ ability in mathematical representations was deter-
mined by using scoring rubric created [14]. Furthermore, the
data were analyzed using Mann Whitney U and t-test after
conducting a series of normality and homogeneity tests.

I1l.  RESULTS AND DISCUSSION

Based on data analysis, the students’ mathematical repre-
sentation abilities were classified according to their gender
and school categories, as can be seen on Table 1.

TABLE 1. THE AVERAGE SCORE OF STUDENTS’ MATHEMATICAL
REPRESENTATION ABILITY ACCORDING TO THEIR GENDER AND SCHOOL
CATEGORIES
Schools’ Categories
Gender Value High Middle Low
EG CG EG CG EG CG
Male x 833 | 533 | 60 584 | 783 | 56.7
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Schools’ Categories
Gender Value High Middle Low
EG CG EG CG EG CG
s 111 | 176 | 181 | 7.3 188 | 17.5
x 755 | 57.8 | 70.6 | 57.3 | 80.6 | 545
Female
s 133 | 213 | 222 | 6.7 156 | 23.1
x 786 | 56.2 | 656 | 579 | 79.4 | 558
Total
s 129 | 198 | 170 | 87 23.7 | 19.7

Note: EG (Experiment Group), CG (Control Group)

Table I indicates that the average score of the students who
were taught using RME approach was higher than those who
were taught using conventional approach. An interesting find-
ing was the students from the school with low category
achieved the highest average score compared to the others.

Based on the learning styles, the average score of the stu-
dents in the experimental group was higher than those in the
control group, except for the students from the school with
middle category. (see Table II)

TABLE II. THE AVERAGE SCORE OF STUDENTS’ MATHEMATICAL
REPRESENTATION ABILITY ACCORDING TO THEIR LEARNING STYLES AND
SCHOOL CATEGORIES

Advances in Social Science, Education and Humanities Research, volume 173

The results of hypothesis testing in Table 4 show that there
were nine null hypotheses according to the total and gender
comparison that were rejected because all the significant val-
ues of the testing were less than o = 0.05.1t means that the
mathematical representation ability of the students who were
taught using RME approach was significantly higher than
those were taught using conventional approach. This finding
was also valid for male and female students in each category
of schools.

Similar results were found for comparison involving stu-
dents’ learning styles (see Table IV).

TABLE V. THE RESULTS OF HYPOTHESIS TESTING BASED ON THE
LEARNING STYLES COMPARISONS
Schools’ Criteria
Learning Style High Middle Low
Sig. Sig. Sig.
Auditory 0,006 0,648 0,010
Visual 0,023 0,064 0,021
Kinesthetic 0,011 0,008 0,004

. Schools’ Categories
Learning R R
Styl Value High Middle Low
e
EG CG EG CG EG CG
) x 742 | 524 | 576 | 604 | 763 | 56.2
Auditory
10.2 | 22,0 | 199 | 88 189 | 22.0
) x 782 | 583 | 675 | 611 | 821 | 54.8
Visual
S 142 | 189 | 209 | 108 | 166 | 135
) ) x 917 | 633 | 733 | 562 | 725 | 556
Kinesthetic
6.8 151 | 20.3 | 3.8 237 | 254

Note: EG (Experiment Group), CG (Control Group)

After conducting a series of normality and homogeneity
tests, it was concluded that Mann Whitney U test was used for
fourteen hypothesis testing, while the t-test was used for four
hypothesis testing. The summary of the hypothesis testing,
with the help of SPSS program, is presented in the two follow-
ing tables.

TABLE III. THE RESULTS OF HYPOTHESIS TESTING BASED ON TOTAL AND
GENDER COMPARISONS
Schools’ Categories

Gender High Middle Low

Sig. Sig. Sig.
Male 0.000 0.871 0.003
Female 0.015 0.002 0.002
Total 0.012 0.046 0.002

The results of nine hypothesis testing presented on Table 4
revealed that the mathematical representation ability of the
students who have auditory, visual, and Kkinesthetic learning
styles that were taught using RME approach was respectively
higher than those were taught using conventional approach,
except for the students with auditory and visual learning styles
at the school in the middle category. In the school of middle
category, there was no significant different between mathemat-
ical representation ability of the students with auditory and
visual learning styles who were taught using RME approach
and those who were taught using conventional approach. The
subsequent finding along with the ‘surprising’ result found in
the school of middle category, need to be investigated further
later on.

The results of the research above arose two important
points. Firstly, the RME approach could be implemented in all
level of schools in order to improve the students’ mathematical
representation ability. This finding has complemented the pre-
vious findings which concluded that RME approach is suitable
for all level of education [19,5,15]. Secondly, the RME ap-
proach gives the same opportunity to male and female students
to develop their mathematical representation ability so that
they could perform better than the students in the conventional
class.
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IV.  CONCLUSIONS

Based on the results of this research it can be concluded
that the RME approach gives positive influence on students’
mathematical representation ability in all school categories
(high, middle, and low). This conclusion is also valid for male
and female students as well as for each learning style, except
for the students who has auditory learning style in the school
of the middle category. In general, it can be concluded that the
RME approach positively contributes to the improvement of
students’ mathematical representation ability.
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