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Abstract. This research aims to design an algebra learning sequence on the topic of linear
equations in one variable—which was taught in Junior High School. We used design
research method to do this, and preliminary design phase in particular. First, we designed
a sequence of daily life problems in order for students can be familiar with this. This
sequence of problems was used for designing a learning sequence. Next, we designed a
sequence of learning according to the theory of Realistic Mathematics Education as this
theory provides meaningful mathematics for students. Finally, we discussed the design to
obtain final learning sequence for a teaching experiment. We consider that the result of the
learning design is better than the conventional learning sequence, and it is more meaningful
for students.
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1 Introduction

Linear equation in one variable is one of algebraic topics which are taught for students in
junior high school. This topic should be mastered by students, because this topic is a prerequisite
for other algebra topics, such as quadratic equations and system of linear equations in two
variables [1]. According to previous relevant research [2], however, Indonesian students are still
encounter difficulties in this topic.

Taking the above into account, we have conducted a research—reported here—on
designing an algebra learning sequence on the topic of linear equations in one variable. The
design was based on the theory of realistic mathematics education (RME). We use three
didactical principles of the RME theory: the reality principle, the level principle, and the
intertwinement principle [3]. The reality principle means that mathematics learning starts from
meaningful problems; the level principle means that in the process of learning mathematics
students pass various understanding from context-related solutions to acquiring insight into
relationships between concepts and strategies; and the intertwinement principle means that
mathematical content domains such as number, algebra and geometry are considered as
integrated rather than as isolated mathematical topics [4].
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2 Methods

This research used a design research method, which includes three phases, namely
developing a preliminary design, conducting teaching experiments, and conducting a
retrospective analysis [5],[6]. In this article, we report the result of the initial design phase
carried out in three steps. To do so, first, we conducted a literature review on Indonesian
mathematics textbooks for junior high school, research results on students’ difficulties on linear
equations in one variable, and the theory of realistic mathematics education. Next, we designed
a learning sequence on the introduction of linear equations in one variable according to the first
step. Third, through focus group discussion, we revise the initial design. The result of this
revision is reported in this current article.

3 Results and Discussion

The design that we made are for two lessons. The first lesson is for introducing the idea of
linear equation in one variable, and the second lesson is for strengthening the skill for solving
linear equations in one variable. Figure 1 and Figure 2 present typical problems used in the
first lesson. Figure 3 shows typical problems presented for the second lesson.

Consider the following:
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Based on the above sum. please complete the following table.
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Fig. 1. Introducing the idea of an equation.



Consider the following expression.
25—x =8

Complete the following table and find the value of x.

x 26— x=..
4 21
5 20

6

Fig. 2. Simple linear equation in one variable.

Figure 1 shows a problem that relate between arithmetic which was taught in primary
school and the idea of an equation solving. This typical problem becomes a foundation for
students to the idea of finding a solution of an equation. From the perspective of RME theory,
this problem is designed according the principles of reality and intertwinement [3],[4]. By doing
substitution, a student is expected to find 7 as the solution of the problem.

After students understand the idea of an equation solving by doing the problem shown
in Figure 1, the students are then given the problem shown in Figure 2. This problem shows
similar idea with the idea of Problem 1, but here the box is replaced by the variable x. By doing
similar thing, namely doing substitution, the students are expected to be able to solve the linear
equation. From the perspective of the realistic mathematics education theory this problem
applies the level principle because the problem has a similar context with the problem 1 which
has more concrete character [3],[4].

Today Dwi and Iman are going to a bookstore. Dwi brings Rp 4900 and Iman brings Rp 8100. In

the store, they see a table of prices of pencils and erasers shown below.

Number of Price (Rp) Number of Price (Rp)
erasers pendils
1 1500 1 1700
2 3000 2 3400
3 4500 3 5100
4 6000 4 6800
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How many can erasers and pencils be bought by Dwi?
How many can erasers and pencils be bought by Iman?
If Dwi would like to buy 6 pencils, how much money should she bring?

Fig. 3. Application of the idea of simple linear equation in one variable.



Figure 3 shows how the idea of an equation solving as learned in the first lesson is then
applied to solve daily life problems in the second lesson. The use of daily life problems applies
the principle of reality [3],[4]. In this way, students have strong foundation to solve word daily
life problems. In fact, in this second lesson, other application problems are given to students
with the following two reasons: to apply the previous concepts learned in the first lesson, and
to emphasize more understanding and ability to solve word daily life problems. An example of
other word problems given in the second lesson is shown in Figure 4.

Figure 4 shows an application of the linear equation in variable for solving geometry
problem. From the perspective of the RME theory, this problem uses the intertwinement
principle [3],[4].

The surface of a table has the form of a rectangle with the length 16a cm

the perimeter of the table is 156 cm, find the value of a.

Value of a Length Width Perimeter
1 16 10 52
2
3
4
5

Fig. 4. Application of the linear equation in one variable.

4 Conclusions

Based on previous section, we draw the following two conclusions. First, the realistic
mathematics education theory is fruitful for designing an algebra learning sequence, and the
learning sequence of linear equations in one variable. The three principles of the RME theory
that prove to be useful in this case include the reality, the level, and the intertwinement principle.
Second, what we have done and discussed in the previous section are our expectation and
predictions about the learning process that will be experienced by students if they are taught
with this learning material. Therefore, to check whether our predictions are correct, for further
investigation, we need to implement this learning sequence in an actual learning and teaching
process. Even if our design seems similar to conventional design, we argue that our design is
more meaningful for students because the sequence follows the principles of RME theory.
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