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Abstract— This study aims to determine the practicality of the learning design for the topic of the two-variable linear
equation system based on Realistic Mathematics Education (RME). A two-variable linear equation is an equation that has
only two variables and each variable has the power of one. While the two-variable linear equation system is a unit of several
similar two-variable linear equations. The topic of a two-variable linear equation system is one of the learning topics that is
close to the daily lives of students and is expected to be able to assist students in developing problem solving skills and
mathematical communication skills. The development of the learning design was carried out by combining two designs,
namely the Plomp development design and the Gravemeijer and Cobb development. Meanwhile, to find out the practicality
of the learning design that has been designed, data collection is carried out in the form of questionnaires by teachers and
students. The data were analyzed using quantitative and qualitative analysis. From this study, it was found that the designed
RME-based learning of two-variable linear equation system topic was practical. So that the learning design of the RME-
based two-variable linear equation system topic which is implemented in teacher's books and student's books can be used
to develop problem solving skills and mathematical communication skills of students in class VIII SMP.
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I. INTRODUCTION

Learning mathematics has several goals that are expected to be achieved by students. In NCTM it is explained that students
must have basic mathematical abilities which include problem solving, reasoning, and proofing, communication, connection and
representation skills [1]. Students are expected to master mathematical skills to deal with the rapid development, and progress of
science. In Indonesia, students' mathematical abilities are still low or unsatisfactory, especially in problem solving skills [2-6] and
also on mathematical communication skills [7]. Problem solving skills and communication skills are two important aspects that
must be developed and possessed by students in learning mathematics. Some students consider mathematics as an unrelated study
in everyday life. Therefore, learning mathematics should be oriented to the daily experiences of students [8]. One of the mathematics
materials that students have low mastery of is on the subject of making mathematical models and solving contextual problems of a
two-variable system of linear equations. Many students have difficulty converting on contextual sentences into mathematical
sentences, so that students have difficulty in analyzing the contextual questions given by the teacher. If the contextual questions
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given are different from the material described, and another difficulty experienced by students is that they tend to memorize
formulas, so that if they are given contextual questions that are different from the examples, they will find it difficult [9]. According
to Prastowo, teaching materials are all materials (both information, tools and texts) that are systematically arranged to display a
complete figure of a competency that will be used and must be mastered by students in the learning process with the aim of planning
and studying the implementation of learning [10]. The following is an illustration of one of the textbooks used in school.

Asep membeli 2 kg mang- T

ga dan 1 kg ape Misalkan harga 1 kg mangga = x

l1LI1'LI: memb: harga | kg apel ¥

Kalimat matematika dari soal di samping adalah
IB\ + v =15.000

|x+2y=18.000

3 kg apel? Sclanjutnya. selesaikan dengan menggunakan salah satu
metode penyelesaian. misalnya dengan metode gabungan.

Langkah I: Metode eliminasi

2x+y=15.000[x1| 2x+1=15.000
x+ 2y =18.000[x2| 2x+41=36.000
y—4y =15.000 - 36.000
© -3y =-21.000
- o L;’“U — 7.000
Langkah 11: Metode substitusi
Substitusi nilai v ke persamaan 2x + y = 15.000
2x+ v = 15.000
2x + 7.00 5.000
- 2 5.000— 7.000
> 2% =8.000
> x =8:090 _ 4 600

Dengan demikia sa 1 kg mangga adalah Rpd 000,00
dan harga 1 kg apel adalah Rp7.000.00.
Jadi. harga 5 kg mangga dan 3 kg apel adalah

Sx + 2y = (5 % Rp4.000.00) + (3 x Rp7.000.00)
- Rp20.000,00 + Rp21.000,00
Rp41.000.00

Figure 1. Examples of Material in System of Two Variable Linear Equations in Textbooks

In Figure 1, an example of the questions presented begins with a problem that is directed at the conclusion to find the concept
of finding the price of an item. However, in presenting the material, students have been given direct instructions and only observe
the steps from books that have been completed without giving students the opportunity to construct on their own. Students have
been directed to assume variables with x and y. The description of the material above does not fully contain information that directs
students to solve problems because they are not directed to find the concept with problem-solving steps. Students' understanding of
the problems of a two-variable linear equation system is related to their mathematical problem-solving abilities and their
mathematical communication skills in understanding the problems of a two-variable linear equation system. Without a good and
correct understanding of the problem, it is difficult for students to plan problem solving, furthermore to solve them correctly.

One of the importance of mathematics is that students must have problem solving skills. Problem solving is a basic skill in
learning mathematics [11]. In addition, mathematical communication skills are also important in the 21st century era. Through
communication skills in mathematics, students can develop the ability to understand mathematical material, help make arguments
about mathematical problems, and present mathematical ideas orally, mathematical images, graphs, and mathematical symbols [12].
One approach that can be used in developing problem solving skills and mathematical communication skills is Realistic
Mathematics Education (RME) [13-14].

RME is a theory of mathematics learning developed by Freudenthal in the Netherlands which views mathematics as a human
activity which includes problem solving, problem solving, and organizing the subject matter [15]. RME learning activities
emphasize problems that are close to the daily lives of students, so that contextual problems are used as a starting point for learning
to show that mathematics is actually very close to the daily lives of students [16]. Through RME which is oriented to everyday life,
it is easier for students to imagine in carrying out learning activities and students will become interactive in developing their
knowledge. Therefore, mathematics must be cultivated close to the lives of students, must be linked to everyday life, and if possible
willingly for students [17].

To improve the quality of education, it is necessary to innovate in learning mathematics. The method used should be able to be
mastered by the teacher concerned so that it can lead students to the planned changes [18]. Innovation is expected to be a means of
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developing learning systems in order to improve the quality of learning, one of which is learning design. Learning design is a
systematic development of teaching that is used specifically learning theories to ensure the quality of learning [19]. In developing
a learning design, it is necessary to do a practical test of the product being developed. The practicality test aims to measure the level
of practicality from the teacher's point of view, namely whether the learning design is easy and can be used by teachers and students
[20].

II. METHOD

The development of learning design on the topic of a two-variable linear equation system based on RME used a combination of
two development designs, namely the Plomp development design and the Gravemeijer and Cobb development design. The merging
of these two types of design research is because in the Gravemeijer and Cobb model, the development of the early-stage learning
flow only leads to a literature review and also the products developed do not consider validation. Meanwhile, in this study for the
implementation of the learning flow, a product is needed in the form of teaching materials (teacher's book and student's book). The
merging of these two designs also aims to produce a valid, practical, and effective LIT. The Plomp model consists of 3 stages,
namely: (1) the initial investigation stage is carried out by needs and context analysis, (2) the prototype stage is carried out by
design, development and formative evaluation activities, (3) the assessment stage [21]. While the Gravemeijer and Cobb
development models are used in the prototype development phase/learning flow in the Plomp model design [22].

After conducting the research, it is necessary to conduct a practical test in the RME-based development design that has been
developed. Data collection is done by providing a teacher response questionnaire to the teacher's book that will be used later. Then
the questionnaire was given to students who had used student books at the one to one evaluation and small group evaluation stages.
The practicality questionnaire used consists of aspects of ease of use, time efficiency, ease of understanding, attractiveness and
book equivalence. Therefore, this study aims to see the practicality of a learning design that has been designed so that it can be used
in the form of a Likert scale. Then the data obtained is analysed according to the assessment guidelines that have been set. Data is
processed using analytical techniques for practicality data can use formula (1).

the obtained score

Achievement level (P) = % 100% (1)

maximum score

Furthermore, to categorize the analysis result in teacher books and student books, the criteria table proposed by Purwanto [23]
is used. As in Table 1.

Tabls 1. Practicallity Category

Range of Achievement Level Category
0<P255 Not Practical
55<P <60 Less Practical
60<P <75 Practical enough
75<P<Bh Practical

85 <P <100 Very Practical

III. RESULT AND DISCUSSION

After the product was declared valid by 3 mathematicians, 1 linguist, and 1 educational technology expert, then data collection
was carried out to see the practicality of the learning design in the form of a teacher's book and an RME-based student book on the
topic of a two-variable linear equation system. Data collection was carried out by giving teacher response questionnaires to the
developed teacher's book and student response questionnaires to the books that students had used. The teacher's response
questionnaire aims to determine the success of learning [20]. Teacher response questionnaires were given to 3 mathematics teachers.
The results of the teacher's book practicality questionnaire can be seen in Table 2.
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Table 2. Result of Teachers’ Questionnaire

No. Aspek yang Dinilai Nilai Kepraktisan (%) Kategori
1. Easeof Use 86.11 Very Practical
1. TimeEffictency 8333 Very Practical
3. Attractiveness 91.67 Very Practical
4. Ease of Understanding 80.58 Very Practical
5. Teacher's Book Equivalence 88.89 Very Practical
Overall Average §7.92 Very Practical

Based on the results of the teacher response questionnaire analysis in Table 2, the overall average of the analysis is 87.92% with
a very practical category. From the results of the questionnaire, it can be concluded that the RME-based teacher book on the topic
of the two-variable linear equation system is easy to use, time consuming efficient in using books in learning, interesting, easy to
understand, and books can help teachers in carrying out mathematics learning the topic of a two-variable linear equation system.

Furthermore, to see the response of students to student books used by students in learning the topic of a two-variable linear
equation system based on RME. Student responses are used as a parameter to determine student responses to the use of learning
tools that have been developed [24]. Data collection was carried out by distributing questionnaires in two stages, namely the one to
one evaluation stage and the small group evaluation stage. The distribution of the questionnaire at the one to one evaluation stage
was carried out to three students of class VII and VIII who took part in the one to one evaluation. The results of the student book
practicality questionnaire on one-to-one evaluation students can be seen in Table 3 and Table 4.

Table 3. Results of the Class VIT Student Response Questionnaire (One to One Evaluation)

No. Aspek yang Dinilai Nilai Keprektisan (%) Ketegori

1. EaseofUse 86.11 Very Practical

2. Time Efficiency 75.00 Practical

3. Atfractiveness n Practical

4. Fase of Understanding 7708 Practical

5. Student Book Equivalence §1.67 Very Practical
Overall Average 7053 Practical

Table 4. Results of the Class VIII Student Response Questionnaire (One to One Evaluation)

No. Aspek yang Dinilai Nilai Kepraktisan (%) Kategori
L EaseofUse 9167 Very Practical
2 Time Efficiency §3.33 Very Practical
3 Affractiveness §8.89 Very Practical
4. Ease of Understanding 9167 Very Practical
5. Student Book Equivalence §3.33 Very Practical

Overall Average 8778 Very Practical

From Table 3 and Table 4, it can be seen that the overall average of the practical analysis of student books is 79.53% with a
practical category for class VII students and 87.78% with a very practical category for class VIII students in one to one evaluation.
Then the distribution of practicality questionnaires at the small group evaluation stage was given to six students in grades VII and
VIII who took part in the small group evaluation. The results of the practicality questionnaire analysis at the small group evaluation
stage can be seen in Table 5 and Table 6.
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Table 5. Results of the Class VII Stodent Response Questionnaire (Small Group Evaluation)

No. Aspek yang Dinilai Nilai Keprakisan (%) Kategori
I EaseofUse ni Practical
2. Time Efficiency ni Practical
3 Atractiveness 700 Practieal
4. Fase of Understanding 8021 Practical
5. Student Book Equivalence 750 Practical

Overall Average 7811 Practical

Table 8. Results of the Class VIII Student Response Questionnaire (Small Group Evaluation)
No.  Aspekvang Dinilai Nilai Kepraktisan (%) Kategorl

L EaseofUse 9167 Very Practical
2 Time Efficiency 958 Very Practical
3. Aftractiveness §8.8 Very Practical
4. Ease of Understanding 9575 Very Practical
5. Student Book Equivalence Iy Very Practical

Overall Average 0.8 Very Practieal

The results of the student response questionnaire analysis in Table 5 and Table 6 have an average of 92.86% with a very practical
category for class VIII students and 78.21% with a practical category for class VII students in small group evaluations. Based on
Table 3, Table 4, Table 5, and Table 6 it can be concluded that student books are easy to use, time efficient in using student books,
can attract students' attention in learning, are easy to understand, and can be useful and help students in learning. learning
mathematics based on RME, especially the topic of system of a two-variable linear equations.

Based on the results of data collection conducted during one to one evaluation and small group, it can be concluded that the
RME-based learning design produced has met the practical criteria or is easy to use both by teachers and for students. Seen in the
overall average practicality of the one to one evaluation and small group evaluation which is already in the practical category for
class VII students and very practical for class VIII students. The practicality of using student books is due to the experiments carried
out in the learning process. Also due to RME-based learning, learning places more emphasis on connecting in real life and daily
life that is close to students [25]. Because RME-based learning emphasizes more on context, students can find mathematical ideas
from the activities they do and can solve math problems both individually and in groups [14]. Furthermore, the realistic problems
used can be a source for the emergence of mathematical concepts or formal mathematical knowledge that can encourage students
in problem solving activities, looking for problems, and organizing the subject matter [26]. So that students play an active role in
the ongoing learning process and find their own concepts informally.

IV. CONCLUSION AND SUGGESTION

Based on the results and discussion of this assessment, the average results of data collection on student responses in one to one
evaluation were 79.53% for class VII students and 87.78% for class VIII students. Data collection on student responses in the small
group evaluation was 78.21% for class VII students and 92.86% for class VIII students. While the average result of data collection
on the teacher's response to the books used was 87.92%. The results of the practical analysis carried out also show that the products
used can help students learn by relating real life that is close to students. So that students can imagine in developing ideas in finding
concepts. So it can be concluded that the learning design of the topic of a two-variable linear equation system based on RME in the
form of a teacher's book and student's book has been practical and can be used by teachers and students of SMP class VIII:
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