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Abstract: Mathematical knowledge is formed from how students can construct a meaning that is being studied so that knowledge is not only formed from memorizing mathematical formulas. In this study, the RME approach was proven to allow students to find mathematical ideas based on contextual problems. The purpose of this study was to determine the effect of the RME approach on students' reasoning abilities on the flat shape area. A quantitative approach was selected to chatter the type of pre-experimental research with one group pretest-posttest design. The population of this study was the fourth-grade students of SD Muhammadiyah 3 Assalam Malang with a total of 16 students. The sample taken was the whole of the population using a probability sampling technique. Data collection used for this study included tests and documentation. The results of this study were obtained from the T-Test through the SPSS version 17 that showed the value in the Sig. (2-tailed) the table of 0.150 where the value was > 0.05 so that H1 was accepted. Analysis of the test presented through a graph also indicated that the RME approach had a significant influence on students' reasoning abilities. This was evidenced by the results of the average pretest score of 79.38 while the average posttest score of 84.38 was projected. Therefore, the Realistic Mathematics Education (RME) approach had a significant influence on students' reasoning ability in grade IV elementary School.
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Abstrak: Pengetahuan matematika terbentuk dari bagaimana peserta didik dapat membangun sebuah makna yang sedang dipelajari, sehingga pengetahuan tersebut tidak hanya terbentuk dari menghafal rumus-rumus matematika. Dengan demikian, pendekatan RME yang digunakan ini memberikan kesempatan peserta didik untuk menemukan ide-ide matematika berdasarkan pada masalah kontekstual. Tujuan penelitian yaitu untuk mengetahui pengaruh pendekatan RME terhadap kemampuan penalaran peserta didik pada luas bangun datar. Metode penelitian menggunakan pendekatan kuantitatif jenis penelitian pre-experimental (one group pretest-posttest design). Populasi dari penelitian ini adalah peserta didik kelas IV SD Muhammadiyah 3 Assalam Malang dengan jumlah 16 peserta didik. Sedangkan sampel yang diambil adalah keseluruhan dari populasi dengan menggunakan teknik probability sampling. Pengumpulan data yang digunakan untuk penelitian ini meliputi tes dan dokumentasi. Hasil penelitian ini diperoleh dari Uji-T melalui program SPSS versi 17 yang menunjukkan bahwa nilai pada tabel Sig.(2-tailed) ialah sebesar 0,150 dimana nilai tersebut > 0,05 sehingga H1 diterima. Analisis soal tes yang disajikan melalui sebuah grafik juga menunjukkan bahwa pendekatan RME memberikan pengaruh yang signifikan terhadap kemampuan penalaran peserta didik. Hal ini dibuktikan dengan hasil nilai rata-rata pretest sebesar 79,38 sedangkan nilai rata-rata posttest sebesar 84,38. Sehingga dapat disimpulkan bahwa terdapat pengaruh yang signifikan pendekatan Realistic Mathematics Education (RME) terhadap kemampuan penalaran peserta didik kelas IV SD.
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INTRODUCTION

Education can be obtained through formal and non-formal education. The basic level of formal education is elementary school level education (Roqib, 2019). At this level, students have to master all basic subjects that have been set in the curriculum, such as mathematics. Permendiknas No. 22 of 2006 (Malik, 2014) states that mathematics subjects need to be given to all students starting from the elementary school level to equip them with the ability to think creatively, critically, logically, and systematically (Ekowati et al., 2017).

In mathematics learning, students get new basic concepts that are abstract (Basori, 2018) (Arsaythamby & Zubainur, 2014). Therefore it is necessary to strengthen the understanding so that there are no misconceptions (Ekowati & Suwandayani, 2020) (Ekowati, 2017). Misconceptions often occur when students and even educators have an inaccurate or incorrect understanding of a mathematical concept (Burais et al., 2016). According to Ruseffendi, in mathematics learning, reinvention is expected, that is, students can find a way to solve mathematics during learning (Ekowati et al., 2017). These discoveries may not be discoveries for people who have recognized them before and students only find simple ways, but both are not a problem. 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 (Karabulut & Özmen, 2018) (Habibatul Izzah & Azizah, 2019). 

Mathematical knowledge is formed from how students can reconstruct a meaning that is being studied so that knowledge is not only formed from memorizing mathematical formulas and accepting material just like that (Saleh et al., 2018). NCTM or the National Council of Mathematics  reviews five basic mathematical abilities that are used as standards, namely problem-solving skills, reasoning skills, communication skills, connections, and representation (Nasongo et al., 2011) (Siagian, 2016).

Reasoning is one of the important goals of learning mathematics in particular (Fuadi et al., 2016) (Firmanti, 2017). If students' reasoning abilities cannot develop due to inappropriate learning methods, then mathematics will become a subject that students will fear, since students will often be in a tedious phase by memorizing formulas and working on problems without understanding the meaning or implication in real life. Ball, Lewis & Thamel (Saleh et al., 2018) suggest "mathematical reasoning is the foundation for the construction 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 are able to find ideas and the process of building knowledge in the field of mathematics (Firmanti, 2017) (Nashihah et al., 2019).

As for the results 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 its implementation, each time students start learning, they are formed into several study 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 that is centered on the real world, faced with complex problems, and finding solutions to activities based on case studies and problem-solving (Laurens et al., 2018). This approach has also been proven to influence student learning outcomes (Gusmida & Islami, 2017) (Hidayati, 2013). It is these models and approaches that make learning more interesting, So that most of the 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, 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).

In this study, it will be explained related to students' reasoning abilities which are influenced by the Realistic Mathematics Education (RME) approach. This research was focused on the area of a flat shape. It was expected that this research can provide benefits to 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
The realistic mathematics approach is an approach to learning mathematics in a real context, with mathematical problems that are often encountered in everyday life (Laurens et al., 2018) (Obiarta et al., 2014). According to (Fuadiah, 2013), this theory was first recognized and developed by a group of mathematicians from Fruedenthal in the Netherlands in 1970. RME has also been tested for approximately 33 years and succeeded in providing a stimulus to the thinking activities of students (Hendra, 2012).

The RME theory that has been applied refers to the opinion of experts from Fruedenthal, mathematics needs to be connected with the activities of daily life (Obiarta et al., 2014) (Laurens et al., 2018). Realistic mathematics learning is a learning approach by utilizing the surrounding environment so that mathematics learning is not far from events that have been experienced by students (Herman et al., 2019) (Ekowati, 2017).
RESEARCH METHODS
This study implemented a quantitative research approach. The type of research used is experimental research one group pretest-posttest design. considering that only one class was studied and there was no comparison class (Creswell & Clark, 2018a). In this type of research, the researchers provided a treatment, where the researchers administered a 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 

	O1
	X
	O2


Source (Sugiyono, 2014)
Notes:

O1
:  Pre-test 
X
: Treatment (RME approach in learning)

O2
:  Post-test (after treatment)

This research was conducted in fourth class third Assalam Elementary School’s of Muhammadiyah of Malang. 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 research test instruments used pretest and posttest questions. The applied indicators have the same form and content, but with different question items. In order to see the results of the effect of applying the learning approach to students. As the Director General of Elementary 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: (Saleh et al., 2018) (Holisin, 2009)
Quantitative research data analysis was carried out to answer the problem that had been formulated previously (Creswell & Clark, 2018b). The data analysis technique in this study used a statistical T-test through SPSS version 17 (Sugiyono, 2014). 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’s of Muhammadiyah of Malang.

RESEARCH RESULT
The research data were taken from the test results and documentation. To retrieve this data, the researchers compiled a learning plan which was followed up by learning. After carrying out learning with the RME approach and giving questions to students (Nashihah et al., 2019), The data were obtained from students 'reasoning abilities, it is known that the effect of the RME approach on students' reasoning abilities. The following table is the result of calculations through the SPSS version 17.
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Table 5 The results of the pretest dan posttest scores
Based on the data listed in the table above, it is known that the average pretest score was 79.38 while the post-test average score was 84.38. Referring to the results of the pretest and posttest above, it shows that the posttest score is higher than the pretest score. The results of the calculation of the pretest and posttest values ​​are more clearly illustrated in the following diagram.
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Figure 1. Diagram of pretest dan posttest scores

The figure above portrayed that four indicators increased and one indicator decreased. The results of the analysis of the indicators of students' reasoning abilities after using the RME approach are shown as follows.
Table 6. Results of Indicators Analysis of Mathematical Communication Comprehension Ability

	No
	Indicators
	Data analysis results

	1
	The ability of students to present mathematical statements in the form of pictures.
	Students who had a good level of understanding were able to present statements well too.

	2
	The ability of students to perform mathematical manipulation.
	Students can change story problems into mathematical sentences and can change length units from cm2 to m2 units, and vice versa.

	3
	The ability of students to compile and provide evidence of the correctness of the solution.
	Students could compile evidence by obtaining the area of the triangle shape of a house roof correctly.



	4
	The ability of students to conclude a statement.


	Students were able to conclude from mathematical statements obtained from the results of the problems being worked on. 

	5
	The student's ability to make reliable generalizations.
	Students were able to determine a pattern to get the formula from a square shape.


Based on the table above the indicators in question number 1 regarding the student’s ability to present mathematical statements in picture form, it appeared that students who had a good level of understanding were able to present statements in the form of images/pictures correctly, but some students who had low comprehension skills experience difficulties in solving the questions given. Furthermore, the indicator of question number 2 regarding the ability of students to perform mathematical manipulation, students were able to perform mathematical manipulation well, namely by changing story problems into mathematical sentences and being able to change length units from cm2 to m2 units, and vice versa.

On question indicator number 3 regarding the ability of students to compile and provide evidence of the correctness of the solution, when seen in the diagram above, the indicator for question number 3 has increased significantly compared to other indicators. In this indicator, students had compiled evidence by obtaining the area of the triangular shape of a house roof correctly and proving that there was an area of land remaining that is not used for gardening. Thus, students could fulfill the ability to compile evidence by writing down the methods used to solve problems properly and correctly (Riyanto & Siroj, 2014) (Firmanti, 2017) (Ekowati, 2017).

For question indicator number 4 about the ability of students to conclude a statement, this indicator projected an increase, but not significantly. Students seemed to be able to draw a conclusion from the mathematical statements obtained from the results of the problems they worked on. The final results were obtained from students who were able to formulate questions well and then were able to solve the problem correctly. After everything could be resolved coherently, students would be able to conclude what was asked in the questions (Saleh et al., 2018). 

Indicators of the ability to find patterns or traits to make generalizations were found in question number 5. The ability of students to make generalizations could be done well. This ability could be seen from the evidence that students were able to determine a pattern to get the formula from a square shape (Fuadi et al., 2016). Thus it could be said that students were able to achieve the goals of the question indicators themselves.

The increasing students' reasoning abilities could be influenced by several factors, including the RME approach used. When associated with the theory of this approach, realistic mathematics learning is based on learning by utilizing the surrounding environment, so that it is not far from experiences or activities in the daily life of students (Nahdi, 2015). This, of course, can help students so they don't feel overwhelmed when learning, as, during learning, students can directly imagine or see objects around them which are the materials of the learning. Besides, the implementation of learning using videos attracts students so that learning is more fun. However, even so, it is concerned that the implementation of this learning would lead to a lack of achievement of learning objectives (Rosita, 2014) since there was no direct interaction between teachers and students (Nasongo et al., 2011). This could be proven by the indicators that had not been accomplished. 

The increase in students' reasoning abilities is also influenced by the characteristics of the RME approach and the principles of the RME approach (Noviani et al., 2017), because in the RME approach, the learning process is always associated with contextual problems (Laurens et al., 2018). In terms of solving contextual problems, students are given the freedom to determine ways or models of solutions to these problems (Suwandayani et al., 2020). Students can reason inductively or deductively; they are allowed to reconstruct and rediscover mathematical ideas (Herman et al., 2019) (Obiarta et al., 2014). In the end, students deserve the same opportunity as the process that has been carried out by experts when they find a mathematical concept (Ekowati et al., 2020).
CONCLUSION
In conclusion, learning using the RME approach begins with the steps of understanding contextual problems, solving questions, then comparing the answers to these questions, and drawing conclusions from the problems given. Learning that is carried out not far from the experience of students can make it easier for students to absorb the knowledge given. This is because students feel happier and understand better learning by using objects around them. So that the learning carried out becomes more meaningful.

The results of students' reasoning abilities can be seen from the results of the analysis through SPSS version 17 which shows the average pretest and posttest scores respectively 79.38 and 84.38. In addition, the results of the T-Test on Sig. The table (2-tailed) is 0.150. The value is> 0.05, which means H1 was accepted. 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 plane of class IV at SD Muhammadiyah 3 Assalam Malang.
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