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Abstract- The low student learning outcomes and the lack of learning activities that stimulate the ability to think creatively are problems
that must be overcome. This study aims to develop and test the feasibility, practicality, and effectiveness of learning tools based on the
Realistic Mathematics Education (RME) approachto improve the creative thinking skills of students in grade four. This
study uses a Thiagarajan development research which is known as 4D (define, design, develop, & disseminate). Validity learning tools is
based on the results of expert validation. Practicality of learning tools is based on observations of the implementation of learning
and student activities. While the effectiveness of the learning tools is based on the results of the questionnaire responses of
students and test results of learning (mastery of concepts test and creative thinking test ) using one group pretest-posttest design . The
results of the study show that Realistic Mathematics Education-based learning tools are feasible, practical and effective to
improve students’ creative thinking abilities. So the RME -based learning tool is recommended to be used as a learning tool in improving
the creative thinking skills of students in grade four.

Index Terms- Learning tools based on Realistic Mathematics Education Approach, creative thinking ability, elementary school.

I. INTRODUCTION

ased on Law No. 20 of 2003, the purpose of the National Education System is to improve students’ ability to become the faithful

man and devoted to God Almighty, noble, healthy, knowledgeable, creative, independent, and become democratic citizens and has
the responsibility. [1. Based on the objectives of the National Education system has been properly that learning to form creative thinking
abilities should be developed in the Indonesia education. To improve the quality of education, the active role of the Government
especially the Education Office, is urgently needed. Efforts that the government can make in improving the quality of education include
giving training to teachers, providing teaching aids and learning media for schools, conducting mathematical guidance and providing
relevant textbooks and making changes to the learning curriculum. Not only that, to advance the quality of education needed changes
in various aspects ranging from preparation, implementation, to the evaluation of learning must be changed including the way teachers
deliver learning.

The paradigm of the obligation teachers not only provide some information to students but facilitate students to improve the ability to
think logically, analytical, systematic, critical, and creative, as well as the ability to cooperate that has been mandated by the
State [2]. When we learn and practice mathematical thinking it means we learn to think analytically, logically, systematically so that it
indirectly fosters student’s creativity [3]. Based on the description, it can be said that one of the capabilities that must be developed and
owned by the students is the ability to think creatively.

In the background section of 2006 curriculum explains that to master and create technology, creative thinking skills are needed [4]. In a
global era that full of competition and challenges, a high level of thinking ability is also needed, one of which is creative thinking .The
characteristics of creative thinking itself include (a) Originality (the originality of composing something new); (b)Fluency (to analyze
many ideas); (c) Flexibility (flexibility of changing perspective easily) ; and (d) Elaboration (development of an idea from other
forming ideas) [5]. The results of creative thinking are creative products that have the following characteristics: novelty, completion,
detail and synthesis [6].
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Based on the results of the observations, researchers are still often find teacher-centered in mathematics learning process even though
the books used in teaching already tried suitable with context in the child's environment. Teachers are more likely to conduct textbook
learning process. Learning like those seems to require students to memorize and if it left unchecked, students' creative thinking skills
will not increase.

In addition, based on researcher’s experience of teaching in mathematics, 80% of the students are not able to process the information
(the formula). 70% of students are only able to use information (formulas) from teachers and only 20% of the number of students is able
to develop that information. Especially in working on story problems, 20% of students are only able to work on problems such as the
example given by their teacher. If the problem is developed or improved by teacher, so 80% of students have difficulty. As a result, the
average completeness of student learning outcomes during tests is below the minimum criteria which is 70. From the data described, it
shows that the mastery of student concepts is still lacking especially the ability to think creatively in elaborating formula into daily
activities.

From the description above, the formation of creative thinking abilities in the process of learning mathematics is lacking. It has
implication that we urgently need developing a learning process which encourages and helps students be able to develop creative thinking
skills. So we need an innovative development that can stimulate students' creative thinking abilities.

Based on these problems, the teacher must be able to choose the right learning approach. The selection of these approaches must be in
accordance with the material and condition of students, so that it is hoped that learning can improve students' creative thinking skills.

One of the solutions is to provide a new approach. A new approach that can be used to overcome these problems is the Realistic
Mathematics Education (RME) approach. Through the RME approach, teachers can apply mathematics learning that is fun and more
meaningful to students. The RME learning approach emphasizes open problems related to real life so that this will stimulate students'
creative thinking abilities to find ways to solve these open problems. Sothat the RME approach requires students
to use higher- order thinking, one of high-order thinking is the ability to think creatively, and students are no longer required to
memorize formulas.

From the explanation above it is clear that the RME approach prioritizes the learning process rather than learning outcomes. This
approach is very useful in learning mathematics, especially for elementary students, because using this approach, learning can be very
fun and can eliminate the assumption of students in general that mathematics is not a scary subject. In addition, materials that are
considered difficult for students to understand become easier because students find their own concepts. That kind of thing is the
significance of mathematics learning.

RME approach has several characteristics, namely the principle of activity, reality, stages of understanding, intertwinement,
interaction, and guidance [7]. The application of RME approach is one of the ways to solve any problem related to mathematics. Each
student has different abilities in solving each problem. RME -based learning stages begin with the preparation of learning tools that refer
to these characteristics.

This study aims to (1) Describe the validity of fourth grade elementary school mathematics learning tools using the Realistic
Mathematics Education (RME) approach; (2) Explain the practicality of mathematics learning tools for fourth grade elementary schools
students using the Realistic Mathematics Education (RME) approach; and (3) Determine the potential effects of mathematics learning
tools using the Realistic Mathematics Education (RME) approach of fourth grade elementary school students.

Il. IDENTIFY,RESEARCH AND COLLECT IDEA

This type of research is development research. The product produced in this study is a learning tools with a learning model based on
Realistic Mathematics Education (RME) to improve the creative thinking abilities of elementary school students. The learning tools that
are developed are syllabus, lesson plan, Student Worksheet and Learning Outcomes Test that includes concept mastery test and creative
thinking ability test and teaching material. The development model used is the 4D model developed by Thiagarajan [8] which consists
of the stages of define, design, develop, and disseminate. The subjects of this study were students of fourth grade of SDN Sidotopo
1/48 Surabaya in the 2018/2019 academic year, which has 32 students. Trials were conducted on several students using the One Group
Pretest-Posttest Design Design [9].

Data collection techniques used in this study is questionnaire, observation, and test. While for feasibility learning tools, researcher uses
expert validation. The result of validation will be described by the modus of it. Analysis of the practicality of learning tools is obtained
from the general results of the implementation of learning, and student activities, to be subsequently converted into predetermined
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criteria. While the effectiveness of RME -based learning tools can be measured based on student response questionnaires, learning
achievement tests (concept mastery tests and creative thinking skills tests).

I1l. RESULTS AND DISCUSSION

The validity test results of RME -based learning tools were obtained from validation sheets from two valuators. Based on the results of
the validation sheet, it shows that the developed RME-based learning tool is valid (worth using with a little improvement). As for some
of the suggestions given by the valuator, those are in the formulation of syllabus indicators it is better to include indicators and determine
the allocation of clear written time; the lesson plan writing words should follow the rules; teaching material should present material
related to the student environment; and the concept mastery ability test should use a clear sentences. The results of the validation sheet
can be seen in the following table.

Table 1. The Result of Validator

Learning tools Rating result Average Category
V1 V2

Syllabus 3 3 3 Valid (can be used, slightly revised)
Lesson plan 4 4 4 Valid (can be used)
Teaching materials 3 3 3 Valid (can be used, slightly revised)
Students 3 3 3 Valid (can be used, slightly revised)
worksheet
Concept  mastery 3 3 3 Valid (can be used, slightly revised)
Test

The practicality of RME -based learning tools can be seen from the results of the observation sheet of the implementation of learning
and student activities. The results of the learning outcomes were obtained from the observation sheets conducted by
two observers showing their performance well. While student activities during the implementation of learning using the RME -based
learning model based on observations obtained positive results. In more detail the results of the observation sheet on the implementation
of learning and student activities can be explained in the following table.

Table 2. Practicality of Learning Devices

Validation Observation Results Average Category
Observer 1 Observer 2

Implementation of learning 4 4 4 Very good

Student Activity 3 3 3 Well

The effectiveness of RME -based learning toolsto improve students' creative thinking abilities is obtained from the results of
the questionnaire and the results of the learning achievement test (the test of mastery of concepts and tests of creative thinking
ability). Student responses are presented in the form of a questionnaire and are given after learning is finished. The results of student
questionnaires showed an average student response of 3.43in good categories. The test of creative thinking ability is measured
by two questions. This test was given to 32 students before being given treatment (pre-test) and after being given treatment (post-
test). Data on students' problem solving ability test results will be described in the following table.

Table 3. The result of Crative

No. Name Score Achievement N-Gain Criteria
Pre-test Post-test Pre-test  Post-test

1 ABK 59 84 TT T 0.6153 middle

2 AMR 25 38 TT TT 0.1666 Low

3 AND 43 75 TT T 0.5555 Middle

4 ARY 25 72 TT TT 0.625 Middle

5 AST 72 94 TT T 778 High

6 BAN 75 94 T T 0.75 High

7 BAS 28 69 TT TT 0.5652 Middle

8 BRA 25 41 TT TT 0.2083 Low
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9 BUD 38 78 TT T 0.65 Middle
10 CER 25 44 TT TT 0.25 Low
11 CIN 25 66 TT TT 0.5417 Middle
12 DAN 53 91 T T 0.8 High
13 DON 47 78 TT T 0.5882 Middle
14 FAN 78 94 TT T 0.7143 High
15 HAR 50 84 TT T .6875 Middle
16 HEN 75 91 T T 0.625 Middle
17 HER 47 81 TT T 0.6470 Middle
18 IND 34 75 TT T 0.6190 Middle
19 JAL 47 81 TT T 0.6470 Middle
20 JAN 56 91 TT T 0.7857 High
21 KEN 38 66 TT TT 0.45 Middle
22 LAN 34 78 TT T .6667 Middle
23 MIS 47 81 TT T 0.6471 Middle
24 MUH 44 81 TT T .6667 Middle
25 MUS 37 78 TT T 0.65 Middle
26 NUR 34 53 TT TT 0.2857 Low
27 PIT 47 81 TT T 0.6470 Middle
28 PUR 34 50 TT TT 0.2380 Low
29 RAT 69 88 TT T 0.6 Middle
30 ROS 78 88 T T 0.4285 Middle
31 SAR 47 81 TT T 0.6470 Middle
32 WAN 25 44 1T T 0.25 Low
Average 46 75 0,5623 Middle

Based on table 3, it is known that in the pretest, the ability to think creatively students results is 9 % of students complete. While
on posttest the ability to think creatively results is 69% of students completed. The table also shows the average score N-gain is 0.56
with medium category.

The application of RME -based learning tools in learning has proven to be effective in increasing the ability to think creatively
of students in four grade elementary school students on the topics perimeter and area. This is according to research by Zulkardi, et al
[10] which states that the learning process based RME forced to be more creative and critical thinking in order to be able to understand
mathematical concepts. Based on the results of validation, the development of RME-based learning tools is in the valid category. The
validity of the learning tools developed is based on the results of expert validation (syllabus validation, lesson plan, student’s worksheet,
teaching materials and learning outcomes tests (tests of mastery of concepts and tests of creative thinking skills)). The learning tools is
declared valid can be seen from the suitability of the device with the model and learning material, as well as all components of the
learning tools related consistently with one another [11]. After going through the validation stage and declared worthy of use, the RME -
based learning tools can be continued at the small group trial stage. Based on the results of the feasibility analysis, then the learning
tools based RME approach is suitable for use in increasing the ability of creative thinking of students in the four grade elementary school
students with the material perimeter and area.

Practicality of learning tools based on RME approach is known from the results of observation of the implementation of lesson plan and
student’s activities. Based on the results of observation, it was found that the RME -based learning tools developed were practically
used to improve the creative thinking abilities of students in grade four of elementary schools with the material perimeter and
area. While the effectiveness of RME -based learning tools is based on the results of student response questionnaires and learning
achievement tests (concept mastery tests and creative thinking abilities tests). Questionnaire responses from students are given at the
end of the lesson at the second meeting. The results of student responses are good because the average student is 3.43. They are
interested in RME -based learning because the approach trains students to solve problems and to think creatively that is solved in groups
and then discussed for agreement. This can motivate students to increase attention and make them feelsfun and
meaningful learning [12]. As for the results of the test of creative thinking ability showed an increase in the pretest and posttest
scores. Improving the ability of creative thinking of students can be determined by using the N-gain. The results of the students' creative
thinking abilities presented in table 3 show that students have the ability to think creatively with an average n- gain of 0.56 (medium
category). At the pretest, from 20 students were only 3 students or about 9 % of students completed. Whereas at the posttest, there was
an increase in the test results (69 % of students completing the test). The test for measuring creative thinking consists
of two questions. The improvement in the results of the tests of creative thinking shows that the learning tools developed by researchers
can improve students' creative thinking abilities on topics perimeter and area.
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IV. CONCLUSION AND SUGGESTION

Based on the results of research and discussion of research results can be concluded: (1) Learning tools based on Realistic Mathematics
Education (RME) to improve the ability to think creatively is declared valid based on the score of the valuator and can be used in the
learning process. (2) The practicality of learning tools based on Realistic Mathematics Education (RME) developed is seen from the
implementation of the lesson plan that is going well and student activities are in the good category which means students carry out
almost all activities needed in learning. (3) The effectiveness of learning tools can be seen from the increase in the ability to think
creatively as indicated by the n-gain score in the medium category and the response of the majority of students stated well towards
learning based on Realistic Mathematics Education (RME) which was followed.

Based on these conclusions can be suggested thatlearning tools based Realistic Mathematics Education (RME) can be
used and distributed for teaching perimeter and area in four grade elementary school students, especially in training and improving the
ability of creative thinking of students.
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