Phemiehe Cducandum

JURNAL PENDIDIKAN DASAR DAN PEMBELAJARAN

Premiere Educandum: Jurnal Pendidikan Dasar dan Pembelajaran

Volume 11 (2) 269 - 279 December 2021

ISSN: 2088-5350 (Print) / ISSN: 2528-5173 (Online)

Doi: 10.25273/pe.v11i2.8397

The article is published with Open Access at: http://e-journal.unipma.ac.id/index.php/PE

Realistic mathematics education (RME) approach for
primary school students’ reasoning ability

Dyah Worowirastri Ekowati, Universitas Muhammadiyah Malang
Figa Zulfi Azzaha, Universitas Muhammadiyah Malang

Setiya Yunus Saputra, Universitas Muhammadiyah Malang

Beti Istanti Suwandayani <, Universitas Muhammadiyah Malang

DA< beti@umm.ac.id

Abstract: The motive of this examination was to decide the impact of the RME method on
college students' reasoning competencies in the two-dimensional material. A quantitative
method became decided to chatter the type of pre-experimental studies with one
institution pretest-posttest design. The populace of this examination became the fourth-
grade college students of SD Muhammadiyah 3 Assalam Malang with a complete of sixteen
college students. The data series used for this examination blanketed checks and
documentation. The outcomes of this examination were received from the T-Test via the
SPSS model 17. It confirmed the cost in the Sig. (2-tailed) the desk of 0.one hundred fifty
wherein the cost became > 0.05, so H1 became accepted. Analysis of the check supplied via
a graph indicated that the RME method had a considerable impact on college students'
reasoning competencies. The third indicator about the ability of students to compile and
provide evidence of the accuracy of answers has increased significantly compared to other
indicators. In general, it can be concluded that there is a significant effect of the Realistic
Mathematics Education (RME) approach on the reasoning abilities of grade IV elementary
school students.
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INTRODUCTION

Education can be obtained through formal and non-formal education. The basic level of
formal education is primary school level education(Roqib, 2019). Students have to master
all basic subjects set in the curriculum, such as mathematics. Regulations of The Minister
of National Education No. 22 of 2006 (Malik, 2014) states that arithmetic topics want to
accept to all college students beginning from the essential college degree to equip them
with the capacity to assume creatively, critically, logically, and systematically (Ekowati et
al,, 2017).

In mathematics learning, students get new basic concepts that are abstract
(Arsaythamby & Zubainur, 2014; Basori, 2018). Therefore it is necessary to strengthen the
understanding so that there are no misconceptions (Ekowati, 2017; Ekowati &
Suwandayani, 2020). Misconceptions often occur when students and educators incorrectly
understand a mathematical concept (Burais et al, 2016). In mathematics learning,
reinvention is expected; students can find a way to solve mathematics during learning
(Ekowati et al., 2017). The most important thing for elementary school level students is if
the discovery is something new that they have just discovered. This discovery method is
considered a way to acquire knowledge by training students' intellectual abilities, such as
thinking, reasoning, communicating, and problem-solving skills (Habibatul Izzah & Azizah,
2019; Karabulut & Ozmen, 2018).

Mathematical know-how is shaped from how college students can reconstruct
meaning and understand it so that know-how is not the simplest one from memorizing
mathematical formulation and accepting fabric just like that (Saleh et al., 2018; Wood,
2012). National Council of Teachers of Mathematics (NCTM) reviews five basic
mathematical abilities used as standards, namely problem-solving skills, reasoning skills,
communication skills, connections, and representation (Nasongo et al, 2011; Siagian,
2016).

Reasoning is a crucial skill for gaining arithmetic knowledge (Firmanti, 2017; Fuadi
et al., 2016). Suppose students' reasoning abilities cannot develop due to inappropriate
learning methods. In that case, mathematics will become a subject that students will feel
fear of since students will often be in a tedious phase by memorizing formulas and
working on problems without understanding the meaning or implication of real life.
(Saleh et al., 2018) suggest mathematical reasoning is the muse for the development of
mathematical knowledge. This statement means that mathematical reasoning is the
foundation or basis for building mathematical knowledge. Thus, educators who act as
facilitators should be able to provide optimal facilities for students by helping to direct and
develop their reasoning skills so that students can find ideas and build knowledge in
mathematics (Firmanti, 2017; Nashihah et al, 2019). Below is the observation and
interview data conducted in the initial research.

As a result of observations in November 2019, the researchers conducted interviews
with the principal, classroom teachers, and fourth-grade students of SD Muhammadiyah
03 Assalam Malang. This school is classified as a new school, and this year is the fourth
year the school was founded. Interestingly, even though this school has just been
established, the implementation of learning tends to use cooperative learning (Pane &
Darwis Dasopang, 2017). In the teaching-learning process, most students work in
groups(Ekowati et al,, 2017). Besides, the learning approach applied already uses the
authentic learning approach. According to Lombardi, the authentic learning approach is
learning centered on the real world, facing complex problems, and finding solutions to
activities based on case studies and problem-solving (Laurens et al., 2018). This approach
has also influenced student learning outcomes (Gusmida & Islami, 2017; Hidayati, 2013).
These models and approaches make learning more enjoyable so that most fourth-grade
students are more interested in learning, and they continue to try to learn the material
that has just been taught (Herman et al., 2019). In connection with the description above,
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the researchers applied a different but coherent approach, namely a realistic mathematics
education approach in mathematics subject with the flat shape area study (Noviani et al,,
2017).

Various research results involving RME with various learning media can encourage
students to learn mathematical activities. The results can be seen from improving
students’ cognitive learning achievement. It also shows that how RME combined with
various learning media affects students' cognitive achievement is still limited (Fuadiah,
2013; Laurens et al, 2018). The use of RME also involves problems in learning
mathematics that is interesting and challenging. Such problems in daily life ultimately lead
to a quality learning process (Fuadiah, 2013; Obiarta et al.,, 2014). The learning process is
a presentation of mathematics learning that challenges students' thinking processes
through contexts related to their daily activities. Students will be actively involved in the
learning process through situations of understanding the usefulness of mathematical
activities, requiring mastery of mathematical concepts so that students will perform
various mathematical abilities in solving mathematical problems. RME is a learning theory
that comes from natural things or student experiences (Laurens et al.,, 2018; Noviani et al,,
2017). This theory emphasizes the skills of thinking, reasoning, processing, discussing, and
collaborating so that students can solve problems on their own. In the end, students can
carry out mathematical activities to solve their daily life problems, both individually and in
groups (Herman et al,, 2019). The Mathematical activities are numbers, algebra, statistics,
measurements, and geometry. The last material is geometry, mainly a closed two-
dimensional, is as the focus of this study.

This study will explain students' reasoning abilities which are influenced by the
Realistic Mathematics Education (RME) approach. This research focused on the area of a
two-dimensional topic. It was expected that this research could benefit the development of
science in the field of elementary school level mathematics education in general (Fuadiah,
2013). In addition, readers can enrich references about mathematics learning that uses a
realistic approach.

A Realistic Mathematics Education Approach

A realistic mathematics approach is an approach to learning mathematics in a real context,
with mathematical problems encountered in daily (Laurens et al, 2018; Obiarta et al,,
2014). The steps of Realistic Mathematics Education (RME) in learning in this study are as
follows: 1) Understanding Contextual Issues, At this stage, the researcher gives a
contextual problem to the students; then, the teacher asks the students to understand the
problem. 2) Explaining Contextual Problems, This next stage is more directed to question-
and-answer activities. Teachers can help students when a problem has not been fully
understood or is experiencing difficulties. 3) Solving Contextual Problems, After students
understand the teacher's problem, the teacher gives questions that are done individually.
Students are asked to solve problems using various settlement models at this stage. 4)
Comparing Answers, Next, after completing the given task, students are directed to discuss
answers. At this stage, students can find out various ways that can be done to find a
correct answer. 5) Summing up, In the final stage, students and the teacher draw an
interesting conclusion from the results of the previous discussion.

METHODS
Research Design

This study implemented a quantitative research approach. The design of research used is
experimental research one-group pretest-posttest design. Considering that only one class
was studied, there was no comparison class (Creswell & Clark, 2018a). In this type of
research, the researchers provided a treatment, where the researchers administered a
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test before being given treatment (pre-test), then provided a test after giving a treatment
(post-test) (Sugiyono, 2014). The research design is as shown in the following table.

TABLE 1. Research design

01 X 02
Source (Sugiyono, 2014)
Notes:
04 : Pre-test
X : Treatment (RME approach in learning)
0 : Post-test (after treatment)

Pretest (01) determines the initial ability by giving a test before being given
treatment. At the same time, the posttest (02) is used to give a test after being given
treatment. Treatment is treatment through a realistic mathematics education (RME)
approach.

Participants

This research was conducted in fourth class third Assalam elementary school of
Muhammadiyah of Malang. The participants are students. Have 16 students as the
experimental class population. Sampling using probability sampling techniques, where
each member of the population was given the same opportunity to become a sample
(Sugiyono & Republik Indonesia, 2010). The criteria for the participants in this study were
4th-grade elementary school students, age ten years old, male and female, and students
who could accomplish addition and subtraction operations.

Material

Pretest and posttest questions are used as research test instruments. The applied
indicators have the same form and content but different question items. To see the results
of applying the learning approach to students. As the Director-General of Primary and
Secondary Education Regulations Documents, there are indicators of reasoning ability that
have to be achieved, and in this study, the indicators used following the needs of students
are presented as follows.

TABLE 2. Reasoning ability indicators

No. Reasoning Ability Indicators

1. Ability to present mathematical statements whether spoken, written, pictures, and/or
diagrams

2. Ability to perform mathematical manipulation

3. Ability to compile and provide evidence of the correctness of solutions

4. Ability to conclude a statement

5. Ability to find patterns or traits to make generalizations

Sources: (Holisin, 2009; Saleh et al,, 2018)
Procedures

The procedures of the research are (1) compiling indicators, (2) control class rating, (3)
collecting data, (4) data analysis (pretest-posttest, normality test, reliability test,
hypothesis test (paired sample t-test)), and (5) conclusion. Quantitative research data
analysis was carried out to answer the problem formulated previously (Creswell & Clark,
2018b).
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Analysis Data

The data analysis technique in this study used a statistical T-test through SPSS version 17
(Sugiyono, 2014). Data analysis techniques follow the test stages, namely pretest-posttest,
normality test, reliability test, hypothesis test (paired sample t-test). Data analysis
decision-making is based on probability if < 0.05, then HO is rejected, and if > 0.05, then H1
is accepted. The t-test was carried out to determine the effect of RME on students’
reasoning abilities, especially on the flat plane material in fourth class third Assalam
Elementary School of Muhammadiyah of Malang.

RESULTS

Mathematics learning that is carried out using the Realistic Mathematics Education (RME)
approach for students' reasoning abilities obtains the following research results.

Pretest and Posttest Results

The results of data analysis from the pretest and posttest related to the use of the RME
approach for students’ reasoning abilities are listed in table 1 below.

TABLE 1. The results of the pretest and posttest scores paired samples statistics

Mean N Std. Deviation Std Error Mean
Pair Pre test scores 79.38 16 13.022 3.256
Post test scores 84.38 16 13.150 3.287

The data from the table above shows that the result of the average pretest score is
79.38 while the posttest average score is 84.38. The results of the two pretest and posttest
values show that the posttest value is higher than the pretest value. In the next step,
before testing the hypothesis to determine the results of students' mathematical reasoning
abilities, the researchers first conducted a normality test.

Normality test
The normality test used in this study is the Kolmogorov-Smirnov on SPSS version 17. After

performing the Kolmogorov-Smirnov normality test, the interpretation with the applicable
terms and conditions can be seen. The following are the data analysis results, namely.

TABLE 2. Kolmogorov-Smirnov normality test

Group Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig Statistic df Sig
Scores Pre test scores 145 16 200 950 16 483
Post test scores 195 16 105 883 16 483

a. Liliefors Significance Correction
*  This is lower bound of the true significance

The research data shows that the pretest significance level in the Kolmogorov
Smirnov table is 0.200> 0.05, while the posttest significant level in the Kolmogorov-
Smirnov table is 0.105> 0.05. So it can be concluded that the data is normally distributed.
After conducting the normality test, it was followed by a reliability test to determine the
accuracy of the instrument used.
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Reliability Test
The terms and conditions that apply to this reliability test are that if the data value is >

0.05, it can be reliable, whereas if the data is < 0.05, it is said to be unreliable. Table 3
below shows the data from the reliability test.

TABLE 3. Reliability test

Cronbac’s Alpha N of items
661 2

Based on table 3 above, that reliability can be seen through Cronbach's alpha table, which
shows the number 0.661. It means > 0.05 so that the data can be declared reliable or
appropriate to use. Furthermore, hypothesis testing is carried out.

Hypothesis Testing

Hypothesis testing is the essence of processing data, where this test is carried out to
answer the problem formulation by knowing whether or not there is an effect of the
treatment given. When viewed from the average results of the pretest and posttest,
descriptively, there are differences in the average results. However, to determine whether
the difference is significant or not, it is necessary to conduct a paired sample t-test. The
results of the paired sample t-test are as follows:

Table 4 Output “Paired Sample Test”

Paired Differences

95% Confidence Sig. (2-
Std. Interval of the t ta%l.e d)
Sts Error Difference
Mean  Deviation = Mean Lower  Upper
Partl Pretest -5.000 13.166 3.291 -12.015 2.015 -1.519 15 -150
scores
Post test
scores

Based on the table in the research results, it can be seen that the value of sig. (2-
tailed) is 0.150. According to (Sugiyono, 2014) decision-making data analysis is based on
probability if <0.05, then HO is rejected, and if> 0.05, then H1 is accepted. So it can be
concluded that if the value of sig. (2-tailed) is 0.150 > 0.05, then H1 is accepted. This
means that the RME approach has a positive and significant influence on students'
reasoning abilities. The results of the calculation of the pretest and posttest scores, among
others, can be explained based on figure 1 below.

100 |
57 650 5122 5253 4751

50

M Pre Test M Post Test

DIAGRAM 1. Pretest and posttest results
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The graph above shows that four-question indicators have increased, and the one-
question indicator has decreased. The indicator that has decreased is the indicator in
question number 1 about the ability of students to present mathematical statements in the
form of pictures.

DISCUSSION

From research results, students who have a good level of understanding can present
statements in the form of pictures correctly, but some of the students who have low
understanding abilities have difficulty solving the problems given. In this case, before
students can present the correct answer. Students must coordinate various
representations to get the proper guidance in understanding the correct concept (M.
Doorman et al.,, 2012; Ekowati & Suwandayani, 2020; Rudi et al., 2020). It needs to be
supported as a facilitator and role model in learning. Teachers must appear perfect in
teaching concepts correctly (Ulia & Kusmaryono, 2021). What if the teacher cannot
provide and deliver the correct concept to students? Of course, this is a challenge in itself
in education.

Furthermore, the indicator of question number 2 is about the ability of students to
manipulate mathematics. In this indicator, students can carry out mathematical
manipulation well by converting story problems into mathematical sentences and
changing length units from cm?2 to m2 units, and vice versa. In learning mathematics that
uses RME, students learn by using realistic media (Herman et al., 2019; Noviani et al,,
2017; Sutisna & Subarjah, 2016). In this case, realistic media adds confidence to a student
in learning mathematics. When teachers build these beliefs well, it is easy for students to
use them in developing mathematics learning (Tamba & Cendana, 2021).

Indicator question number 3 is regarding students' ability to compile and provide
evidence of the correctness of the solution. If seen in the diagram above, the indicator for
question number 3 has increased significantly compared to other indicators. In this
indicator, students can compile evidence by correctly obtaining the area of the triangular
shape of the roof of a house and proving that there is an area of land that is not used for
gardening. Thus, students can fulfill their ability in compiling evidence by writing down
the methods used to solve problems correctly and adequately. One of the keys to reaching
this stage is the correct understanding of the concept. Understanding mathematical
concepts is a complex question regarding teachers, students, and other supporting
components in learning (Godino et al, 2011). Therefore, there is still a lot of research
space in learning mathematics (Bjorklund et al., 2020).

The indicator of question number 4 is about the ability of students to conclude a
statement. This indicator also increased but not significantly. In this case, students can
conclude from mathematical statements obtained from their work questions. The final
results are obtained from students who can formulate questions well and solve problems
correctly. After all, can be completed coherently, students will be able to conclude what is
asked in the question. The indicator of the ability to find patterns or traits to make
generalizations is found in question number 5. The ability of students to make
generalizations can be made well. It can be seen from students who can determine a
pattern to get a formula from a square shape. Thus, students can achieve the goals of the
indicator questions themselves (Strand & Mills, 2014).

Based on the above description, the increase in students' reasoning abilities can be
influenced by several factors, including the RME approach. Realistic mathematics learning
is based on learning by utilizing realistic media so that it is close to experiences or
activities in the daily lives of students (Fuadiah, 2013; Laurens et al., 2018; Obiarta et al,,
2014). Moreover, it can help students not feel burdened when learning because, at the
time of learning, students can directly imagine or see objects around which are the
learning material. In addition, the implementation of learning using video becomes the
attraction of students so that learning is more fun. However, it is feared that the
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implementation of learning can lead to a lack of achievement of a learning goal because
there is no direct interaction between teachers and students. It can be proven by the
presence of indicators that have not been achieved.

Based on diagram 1, information is also obtained, that the most significant increase
in the pretest-posttest scores lies in indicators 2 and 5. Indicator 2 is the ability of students
to perform mathematical manipulation. While indicator 5, namely the ability of students to
make generalizations, can be done well. At this stage, students can convert story problems
into mathematical sentences. These two indicators, which are part of the students’
reasoning abilities, prove the opinion of Gravemeijer (1994: 91) (Fuadiah, 2013) which
states that there are three main principles of practical mathematics learning, namely as
follows: (1) Guided reinvention and didactical phenomenology, guided reinvention. That
in mathematics, all students have the same opportunity. Where at that time the
mathematical process can be found, (2) progressive mathematization, meaning that the
problems presented in mathematics learning come from the actual situations and
conditions of students before students can reach the level of formal mathematics, and (3)
self-developed models, used as bridges for students in connecting real situations with
concrete situations. It is called the situation of connecting informal mathematics with
formal mathematics (L. M. Doorman & Gravemeijer, 2009; Drijvers et al., 2010; Laurens et
al,, 2018; Noviani et al., 2017).

CONCLUSION

In conclusion, learning to find with the RME approach begins with understanding
contextual problems, solving questions, comparing answers to these questions, and
drawing conclusions from the problems given. Learning that is carried out not far from
students’ experience can make it easier for students to absorb the knowledge given.
Students feel happier and better understand learning by using the objects around them. So
that the learning made becomes more meaningful. It can be underlined that there is a
positive and significant effect of the Realistic Mathematics Education (RME) approach on
students’ reasoning abilities in the fourth grade flat plane of SD Muhammadiyah 3 Assalam
Malang. Among the five indicators of students' reasoning ability, there is a second
indicator, and the fifth one has a more significant improvement than other indicators,
namely Indicator 2 is the ability of students to perform mathematical manipulation. While
indicator 5, namely the ability of students to make generalizations, can be done well.
Therefore, it is suggested to increase the application of the RME approach for elementary
students so that other math skills can be improved and provide meaningful learning for
elementary students.
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