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Abstract
The realistic mathematics approach is one of the approaches to learning
mathematics that was developed to bring mathematics closer to
students. Real problems from everyday life are used as a starting point
for learning mathematics to show that mathematics is actually close to
everyday life. A main principle of Realistic Mathematics Education is that
students must participate actively in the learning process. Learners must
be given the opportunity to build their own knowledge and
understanding. Abstract mathematical concepts need to be transformed
into things that are real for students. Realistic problems given to
students do not always have to use problems that exist in the students'
real world or can be found in students' daily lives. A problem is called
realistic if the problem given can be imagined or real in the students'
minds. Applying a realistic mathematical approach will change learning
to be easy for students to understand. This approach develops children's
thinking patterns by finding their own concepts in mathematics through
establishing relationships between the material and children's daily lives.
So that the mathematical concepts learned can be applied in life. From
this, children's mathematical understanding will increase.
Keywords: Learning, Realistic Mathematics Education

INTRODUCTION

Mathematics is one of the subjects taught from elementary to tertiary
level. Objects in mathematics are abstract. Because of its abstract nature, it is
not uncommon for teachers and students to experience several obstacles in
the learning process. In essence, mathematics lessons cover three aspects,
namely product, process and attitude aspects. The product aspect includes
concepts and principles in mathematics lessons. The process aspect includes
the methods or methods used to obtain knowledge. Meanwhile, the attitude
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aspect is a scientific attitude which is a variety of beliefs, opinions and values
that must be maintained by people who study it (Zakaria, E., & Syamaun, M,
2017).

Mathematics is a very important science and must be taught from
elementary school, because elementary school is the pillar of success in
learning mathematics at the next level. This is in accordance with what
Meirisa, A., et al (2018) stated that the need for mathematics to be given to all
students is to act as a basis for development to equip students with various
knowledge and technology, so that by learning mathematics students will
know various knowledge that is important for future life.

Mathematics is closely related to daily human activities, from simple
things to things that require more thinking. Mathematics is not a science that
is tolerant of human life, but mathematics arises from and is useful for our
daily lives. Knowledge is not a separate object but rather a form of application
in life. It will be difficult for us to apply knowledge if the knowledge is not
meaningful to us. The meaningfulness of knowledge is also a main aspect in
the learning process which will have an impact on student learning outcomes.
Mathematics is closely related to daily activities, therefore, in teaching
mathematics, teachers should be able to relate learning to students' daily lives
or what is real for students (Makonye, J. P, 2014).

One approach to mathematics learning that is oriented towards
mathematizing everyday experiences and applying mathematics in everyday
life is the realistic mathematics education approach (Lestari, L., & Surya, E,
2017). The realistic mathematics approach is one of the approaches to learning
mathematics that was developed to bring mathematics closer to students.
Real problems from everyday life are used as a starting point for learning
mathematics to show that mathematics is actually close to everyday life. Real
objects that are familiar with students' daily lives are used as teaching aids in
mathematics learning. Research in this field has produced quite encouraging
reports. Students become more interested and enjoy learning mathematics
and show quite satisfactory increases in learning outcomes (Hadi, S, 2005).

The realistic mathematics education approach reflects a view of
mathematics as a subject matter, how children learn mathematics and how
mathematics should be taught. This Realistic Mathematics Education
Approach emphasizes that mathematics is essentially a human activity so that
in learning students do not just receive the material presented, but students
need to be given the opportunity to discover mathematics through the
practice they experience themselves (Susanto, A, 2013). Likewise, according to
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Ahmad, M., & Nasution, D. P (2018), the Realistic Mathematics Education
Approach provides students with the opportunity to rediscover mathematical
concepts as they were discovered with the help and guidance of teachers.

A main principle of Realistic Mathematics Education is that students
must participate actively in the learning process. Learners must be given the
opportunity to build their own knowledge and understanding. Abstract
mathematical concepts need to be transformed into things that are real for
students. This is the reason why it is called realistic mathematics learning
(Ulandari, L., et al, 2019). Of course, this does not mean that the Realistic
Mathematics Education approach must always use problems that exist in
students' real lives. The problems used in learning can be abstract
mathematical problems that can be transformed into real ones in students'
minds or understood by students by imagining them in their minds.

RESEARCH METHOD

The study in this research is qualitative with literature. The literature
study research method is a research approach that involves the analysis and
synthesis of information from various literature sources that are relevant to a
particular research topic. Documents taken from literature research are
journals, books and references related to the discussion you want to research
(Earley, M.A. 2014; Snyder, H. 2019).

RESULT AND DISCUSSION
Basic Concepts of a Realistic Mathematical Approach
A. Understanding

Realistic mathematics education, which is translated as realistic
mathematics education (PMR), is an approach to learning mathematics
developed in 1971 by a group of mathematicians from the Freudenthal
Institute, Utrecht University in the Netherlands. This approach is based on
Hans Freudenthal's assumption (Lestari, L., & Surya, E, 2017) that
mathematics is a human activity. According to this approach, the
mathematics class is not a place to transfer mathematics from the teacher
to students, but rather a place where students rediscover mathematical
ideas and concepts through exploration of real problems.

Here mathematics is seen as a human activity that begins with
problem solving (Muhsetyo, G., et al, 2014). Therefore, students are not
viewed as passive recipients, but must be given the opportunity to
rediscover mathematical ideas and concepts under the guidance of
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teachers. This rediscovery process was developed through exploring

various real world problems (Hadi, S, 2005). Here the real world is defined

as everything outside mathematics, such as everyday life, the surrounding
environment, and even other subjects can be considered the real world.

The real world is used as a starting point for learning mathematics. To

emphasize that the process is more important than the results, in the

realistic mathematical approach the term mathematization is used, namely
the process of mathematizing the real world. This process is described by
de Lange (in Hadi, S, 2005) as an endless circle. Furthermore, by Treffers (in

Vembriarto, S, 1981) mathematization is divided into two, namely horizontal

mathematization and vertical mathematization. These two processes are

described by Gravenmeijer (in Hadi, S, 2005) as a process of rediscovery.

. Conceptions about Students

In the realistic mathematics approach, students are seen as
individuals (subjects) who have knowledge and experience as a result of
their interactions with the environment. Furthermore, in this approach it is
also believed that students have the potential to develop their own
knowledge, and if given the opportunity they can develop their knowledge
and understanding of mathematics. Through exploring various problems,
both daily life problems and mathematical problems, students can
reconstruct findings in the field of mathematics. So, based on this thinking,

the conception in this approach is as follows (Hadi, S, 2005):

1. Students have a set of alternative concepts about mathematical ideas
that influence subsequent learning;

2. Students gain new knowledge by forming that knowledge for
themselves;

3. Students form knowledge through a process of change which includes
addition, creation, modification, refinement, rearrangement and
rejection;

4. Students build new knowledge for themselves from the various
experiences they have;

5. Students have the ability to understand and do mathematics regardless
of race, culture and gender.

. Teacher's Role

The thinking and conception above shifts the role of the teacher in
the classroom. If in the traditional approach teachers are seen as
authorities who try to transfer their knowledge to students, then in this
realistic mathematics approach teachers are seen as facilitators,
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moderators and evaluators who create situations and provide

opportunities for students to rediscover mathematical ideas and concepts

in their own way. . Therefore, teachers must be able to create and develop

learning experiences that encourage students to have activities both for

themselves and with other students (interactivity). As a result, teachers

must not only focus on the material in the curriculum and textbooks, but

must continuously update the material with new and challenging problems.

So, the role of teachers in a realistic mathematics approach can be

formulated as follows: (Erbas, A. K., et al, 2014)

1. Teachers must act as learning facilitators;

2. Teachers must be able to build interactive teaching;

3. Teachers must provide opportunities for students to actively contribute
to the learning process;

4. Teachers must actively help students interpret problems from the real
world; And

5. Teachers must actively link the mathematics curriculum to the real
world, both physical and social.

Implementation of a Realistic Mathematical Approach
A. History of the Realistic Mathematics Education Approach

Realistic Mathematics Education is a promising approach to learning
mathematics. Several literatures state that PMR has the potential to
improve students' mathematical understanding. The implementation of
PMR in Indonesia has been going on for quite a long time, namely
approximately ten years. PMR became known in Indonesia after RK
Sembiring and Pontas Hutagalumg brought the idea when they returned
from attending the ICMI (International Conference on Mathematical
Instruction) Conference in Sanghai, China, in 1994. At that conference, one
of the guest speakers was Prof. Jan de Lange, who at that time as Director
of the Freudenthal Institute (IF), Netherlands. The Freudenthal Institute is
an institute that carries out research and development of PMR theory. It
could be said that IF is where the PMR theory originates (Parogqi, L. L., et al,
2020).

There are two types of mathematical processes, namely horizontal
mathematics and vertical mathematics. Horizontal mathematics means that
students with the knowledge they have can organize and solve real
problems in everyday life. Meanwhile, vertical mathematics is a process of
reorganization within the mathematical system itself, for example finding
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short ways of finding relationships between concepts and strategies, and

then implementing those strategies. In short, horizontal mathematics is

related to changing the real world into mathematical symbols, while

vertical mathematics is the conversion of symbols to other mathematical

symbols. Although the differences between the two types are striking, this

does not mean that the two types are completely separate. Both types are

equally valuable (Herawaty, D., et al, 2019).
B. Principles of a Realistic Mathematics Education Approach

Realistic Mathematics Education has three characteristics, namely:

. Guided Reinvention (rediscovery)/ Progressive Mathematizing

(progressive mathematics), students must be given the opportunity to
experience the same process as mathematical concepts being
discovered. Learning begins with a contextual or realistic problem and
then through activities students are expected to 'rediscover"
properties, definitions, theorems or procedures. Contextual problems
are selected that have various possible illusions. Differences in students'
solutions or procedures in solving problems can be used as steps in the
mathematics process, both horizontally and vertically.

. Didactical Phenomenology (didactic phenomena), the situations given in

a mathematical topic are presented based on two considerations,
namely looking at possible applications in teaching and as a starting
point in the mathematical process. The aim of investigating these
phenomena is to find specific problem situations that can be generalized
and can be used as a basis for vertical mathematics.

. Self-developed Models (development of one's own model), this activity

acts as a bridge between informal knowledge and formal mathematics.
Models created by students themselves in solving problems. The model
is initially a model of a situation that is known to be familiar to students.
With a process of generalization and formalization, the model finally
becomes a model in accordance with mathematical reasoning
(Trisnawati, T., et al, 2018).

C. Characteristics of the Realistic Mathematics Education Approach

1.

Using Context

Context is the daily circle of real students. In mathematics it does not
always mean '"concrete", it can also be something that students
understand or imagine.

2. Using Models
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Models are directed at concrete models increasing to abstract or models
of real situations or models for abstract directions.

3. Using Student Contributions
A major contribution to the teaching and learning process is expected
from students' own construction which directs them from their informal
methods towards more formal or standardized ones.

4. Interactivity
In constructive learning attention is paid to interaction, explicit
negotiation, intervention, cooperation and evaluation of fellow
students, student-teachers, and teachers and their environment.

5. Integrated with other learning topics.
In learning, a holistic approach is used, meaning that learning topics can
be linked and integrated to give rise to an integrated understanding of a
concept or operation. This allows efficiency in teaching several lesson
topics (Zakaria, E., & Syamaun, M, 2017).

The Urgency of a Realistic Mathematical Approach in Mathematics Learning

A learning approach that is close to students will make it easier to
achieve learning goals. The experiences that students have in their daily lives
will have a positive influence, namely being able to develop knowledge.
However, the role of a teacher must be to link learning material with children's
daily lives. An approach that is oriented towards the relationship between
these two in mathematics using a realistic mathematical approach. This
realistic mathematical approach was first introduced by a mathematician from
Utrect University, Netherlands, namely Prof. Hans Freudenthal. This approach
is known as Realistic Mathematics Education (RME). This learning approach is
student-oriented. By connecting real situations in the context of students'
daily lives with mathematical material (Supriadi, N., et al, 2022). So it can make
it easier to understand the material. As explained by Dwi Kurino, Y (2015) that
"Realistic Mathematic Education pays great attention to informal aspects and
then looks for bridges to lead students' understanding of formal
mathematics." In this case, the aim is to transfer problems that exist in
everyday life into problems that exist in mathematics.

In this approach, students are not just recipients of the material.
However, they are given the opportunity to discover mathematical material in
their daily lives. Because the starting point of this realistic mathematical
approach is the student's own experience. So they can experience for
themselves that mathematics is related to their daily activities. Just like the
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opinion of Widyanti et al in Suherman, E., et al (2021), this realistic
mathematics approach is 'mathematics learning that is oriented towards
providing information and using ready-to-use mathematics to solve problems’.
Students will be given the opportunity to discover mathematical ideas and
concepts in their environment. With this interaction, children's insight will be
broader and it will be easier to understand mathematics material.

This realistic mathematics learning has guidelines for its
implementation. This was discussed by Widiyanti, P., & Yani, A (2015) who
stated that three key principles of realistic mathematics learning are as
follows:

1. Reinvent
Students are given the opportunity to discover concepts, definitions and
ways of solving through contextual provision in various ways.

2. Didactic phenomena
In introducing mathematical topics to children, educators must emphasize
contextual problems, namely problems that originate from the child's real
world.

3. Develop your own model
When working on contextual problems children develop models in their
own way.

The first principle explains that students discover mathematical
concepts in their own way. This is supported by the role of a teacher. Teachers
provide opportunities for students so that they think about solving and
understanding mathematical concepts on their own. Not only that, the
teacher also gives students something real related to the concept that will be
discussed. This makes it easier to discover this concept.

The second principle explains that there is emphasis from teachers on
students in explaining material in learning. Explanations related to children's
daily life. Real situations and close to the child's life are what a teacher must
direct. So that students can clearly understand this concept because it is
directly related to their lives.

This third principle explains that after there is a real thing or concept
that is close to the child's life. The teacher's role is to direct students to solve
existing problems. This problem is related to mathematical concepts that have
been demonstrated in accordance with children's daily lives. So from this
problem it can be concluded that it is a mathematical concept.

These three principles explain that realistic learning in mathematics is
based on children's direct discoveries about real life. Educators need to
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emphasize contextual problems for their students. And educators become
facilitators by directing children to develop their own models in an effort to
understand the material (Syafriafdi, N., et al, 2019).

From the conclusions that have been made, it can be proven that the
realistic mathematical approach is suitable for use in mathematics subject
matter. The success of each research results in improvements in mathematical
understanding and learning outcomes. From geometric shapes and simplifying
fractions. Both are suitable if this approach is applied. However, the thing that
must be considered is that there must be good cooperation or communication
between students and teachers. Because this two-way communication can
lead to the success of implementing this approach. Teachers understand
children's experiences in their daily lives and also understand the material that
will be discussed. So that material and children's daily lives are interrelated.

This realistic mathematical approach is oriented to children's daily lives.
And this is related to the child's cognitive stages. For elementary school
children aged 7-12 years, children will understand everything through the
presence of abstract objects. Abstract or real objects exist in children's daily
lives. Providing concrete objects in learning and applying realistic
mathematical approach steps will make it easier for students to understand
the material. This relationship has been proven by the success of the research
discussed above (Hasbi, M., et al, 2019).

CONCLUSION

This realistic mathematics education approach is learning that uses
problems and topics from students' daily lives that they usually experience.
Mathematics learning using a realistic mathematics education approach
begins by providing contextual problems. This problem can be related to the
material that has been studied and to everyday life, because the concept of
realistic mathematics education is the meaningfulness of concepts. The
learning given to students will be easier to understand if what is learned is
meaningful for the students. Realistic problems given to students do not
always have to use problems that exist in the students' real world or can be
found in students' daily lives. A problem is called realistic if the problem given
can be imagined or real in the students' minds.

Therefore, implementing a realistic mathematical approach will change
learning to be easy for students to understand. This approach develops
children's thinking patterns by finding their own concepts in mathematics
through establishing relationships between the material and children's daily
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lives. So that the mathematical concepts learned can be applied in life. From
this, children's mathematical understanding will increase.
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