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Abstract

This research is a qualitative research based on classroom reports. The
purpose of the study was to investigate the effect of the RME approach
on the imagination and creative thinking abilities of elementary school
students in solving math problems. The method of data collection was done
through written tests, observations, and interviews. The participants in this
study consisted of a class teacher, 36 grade 6 elementary school students,
and an observer. The results showed that the application of the realistic
mathematics education (RME) learning approach had a positive effect,
namely encouraging the development of students” imaginative power and
creative thinking skills in solving problems. The principles of RME are in
line with the objectives of learning mathematics, namely to equip them
with the ability to think logically, realistically, analytically, systematically,
critically, and creatively.
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Abstrak

Penelitian ini merupakan penelitian kualitatif berbasis classroom report. Tujuan
penelitian untuk menyelidiki pengaruh pendekatan RME terhadap daya imajinasi
dan kemampuan berpikir kreatif siswa sekolah dasar dalam menyelesaikan
masalah matematika. Metode pengumpulan data dilakukan melalui tes tertulis,
pengamatan, dan wawancara. Participant dalam penelitian ini terdiri dari seorang
guru kelas, 36 siswa kelas 6 sekolah dasar, dan seorang pengamat. Hasil penelitian
menunjukkan bahwa penerapan pendekataan pembelajaran realistic mathematics
education (RME) memberi pengaruh positif yaitu mendorong berkembangnya
daya imajinatif dan kemampuan berpikir kreatif siswa dalam memecahkan
masalah. Prinsip-prinsip RME sejalan dengan tujuan pembelajaran matematika
yaitu membekali mereka dengan kemampuan berpikir logis, realistis, analistis,
sistematis, kritis, dan kreatif

Kata Kunci: Imajinasi, Berpikir Kreatif, Realistic Mathematics Education.

INTRODUCTION

Learning mathematicsin elementary schoolsis an interesting study to discuss
because of the different characteristics, namely between the nature of students and
the nature of mathematics. Elementary school-age students are developing at the
level of thinking. This is because the thinking stage of elementary school students
is still not formal, even elementary school students in lower grades are still in the
pre-concrete thinking stage (Kholig, 2020). On the other hand, mathematics is a
deductive, axiomatic, formal, hierarchical, abstract science, and is a meaningful
language of symbols (Venturi, 2015; Vojkuvkova, 2012). Given these differences
in characteristics, it is necessary to have a special ability from a teacher to bridge
the world of children who have not thought deductively in order to understand
the deductive world of mathematics.

The success of learning mathematics is influenced by the tendency to
like mathematics as a challenge or referred to as a mathematical disposition (1.
Kusmaryono et al., 2019; Mueller et al., 2011; Ulia & Kusmaryono, 2021). However,
efforts to improve mathematical disposition are still hindered by students’
negative perceptions of mathematics. The results of previous studies show
that for students mathematics is difficult, mathematics is a lot of memorizing
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formulas, mathematics is a lot of tasks, mathematics is not fun, and so on (Li
& Schoenfeld, 2019; Schoenfeld, 2016). Actually, these negative perceptions
(problems) refer to abstract mathematical objects and an inappropriate approach
to learning mathematics. Therefore, it is necessary for teachers to be creative in
managing mathematics learning (Kusmaryono et al., 2021; Rosyada & Retnawati,
2021), especially in distance learning during the Covid-19 pandemic.

Referring to the fact that there are differences in these characteristics, itis clear
how important it is to choose an approach to learning mathematics in elementary
schools. The question is “What is the learning approach that can connect the real-
world context and everyday life of elementary school-aged students with the
study of abstract mathematics?” To answer this question, teachers are required to
be able to manipulate abstract material by visualizing it into real life (contextual)
that can be imagined or may have been or even often experienced by the students
themselves (Laurens et al., 2018).

Basically, mathematics is very closely related to everyday life. One
approach to learning mathematics that is oriented to the mathematization of
everyday experiences and applying mathematics in everyday life is the realistic
mathematics education approach (Laurens et al., 2018). The main concept of
realistic mathematics education is meaningfulness (Prahmana et al., 2020).

The results of the summary of some literature from experts (Amala &
Ekawati, 2020; Kempa et al., 2019; Menon, 2015; Prahmana et al., 2020; Van Den
Heuvel-Panhuizen, 2003) can be defined that the mathematics realistic education
(RME) approach is an approach that uses or relates mathematics subject matter
to realistic problems, namely problems (activities) experienced by humans in
everyday life through the process of mathematization both horizontally and
vertically. The RME learning approach emphasizes more on real contexts known
to students and the process of constructing mathematical knowledge by students
(Van Den Heuvel-Panhuizen, 2003).

The RME approach has advantages, namely: Mathematics lessons become
more fun, the subject matter becomes easy to understand by students, students
can build their own knowledge, and students feel valued in expressing opinions
so that their self-confidence increases (Kempa et al., 2019; Laurens et al., 2018;
Prahmana et al., 2020). The weaknesses of the RME approach are: it is not easy
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for teachers to encourage students to find various ways to solve problems, and
it is not easy for teachers to provide assistance to students in order to rediscover
the mathematical concepts learned (Kempa et al., 2019; Prahmana et al., 2020;
Theodora & Hidayat, 2018). In order to overcome the weaknesses of RME, it
can be done through horizontal mathematization and vertical mathematization
processes (Laurens et al., 2018).

A realistic problem does not always have to be a problem that exists in
the real world and can be found in students’ daily lives. A problem is called
realistic if the problem can be imagined (imaginable) or real (real) in the minds
of students (Van Zanten & Van Den Heuvel-Panhuizen, 2021). A fictional story,
a game, or even a formal form of mathematics can be used as a realistic problem
(Amala & Ekawati, 2020).

In realistic mathematics learning, realistic problems can be used as a
foundation in building mathematical concepts (Kempa et al., 2019; Laurens et al.,
2018). For this reason, students are expected to be more active in discussing and
reflecting in order to construct mathematical concepts (Ardiyani & Gunarhadi,
2018; Febriyanti et al., 2019). By applying a realistic mathematical approach,
students will be able to build imagination and creative thinking skills in solving
a problem (Kohar A.-W. et al., 2021).

Imagination is a work of the mind in developing a broader thought than
what has been seen, heard, and felt (Pelaprat & Cole, 2011; Yuli & Siswono,
2011). Imagination is the power of thought to imagine (in wishful thinking) or
create images (paintings, essays, etc.) of events based on reality or one’s general
experience (Pelaprat & Cole, 2011; Venturi, 2015). With imagination, humans
develop something from simplicity to be more valuable in mind (Pelaprat &
Cole, 2011).

Talking about imagination is very closely related to creative thinking
activities (creativity), on the other hand talking about creative thinking (creativity)
cannot be separated from imagination (Tsaniyah & Poedjiastoeti, 2017). Because
creativity is the ability to produce something new and unique from the results
of the thinking process (imagination) (Neto et al., 2019). Imagination is often said
to be the basis of creative thinking activities. Creative people have many hidden
piles of imagination in their brains (Arikan & Unal, 2014).
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This study aims to investigate the effect of the RME approach on the
imagination and creative thinking abilities of elementary school students in
solving math problems. The results of this study are expected to provide benefits
to elementary school teachers, namely (1) as consideration for implementing
learning with the RME approach in elementary schools; (2) as an effort to bring
mathematics (with abstract objects) closer to realistic problems according to the
learning world of elementary school students; and (3) to develop imaginative
and creative thinking skills in solving problems.

METHODS

This research is a qualitative research based on classroom reports (Eriksson
etal.,2018; Hazzan & Nutov, 2014). Where one class group is given the treatment of
mathematics learning with a RME approach, then at the end of learning students
complete the test. All important things that occur during learning activities are
observed, recorded, and reported.

The method of data collection was done through written tests, observations,
and interviews. The test instrument consists of mathematical questions about
the material area of a quadrilateral area and social arithmetic. The observation
instrument was in the form of an observation sheet for teacher and student
activities during the learning process. Interview instrument in the form of a list
of interview questions compiled in a semi-structured (Eriksson et al., 2018).

The research was conducted at Sultan Agung Islamic Elementary School,
Semarang. The participants in this study consisted of a class teacher, 36 grade 6
students, and an observer. The class teacher is in charge of managing learning
in the mathematics class with a mathematical realistic education approach. An
observer notes and reports important things during the learning activity.

The problems presented in thelearning are contextual problems. Researchers
took two examples of mathematical problems that must be solved by students
after participating in RME learning. These problems are about the area of a

quadrilateral and social arithmetic as presented in the following table.
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Table 1. Mathematics Problems

Problems Description of the problem posed to students

Which of the shaded quadrilaterals - a or b - looks to contain the
biggest area?

Problem 1:

Area of the
quadrilaterals

Figure A Figure B

In a shop selling several packages of stationery. Package A for IDR
Problem 2: 2,500.00 consists of 1 notebook and 2 pencils. Package B for IDR 2,000.00

consists of 1 notebook and 1 pencil.
Social

arithmetic If Dony wants to buy more books than pencils with IDR 5.500,00 how
many books and pencils can he buy?

This research begins with carrying out mathematics learning in grade 6
elementary school for 3 meetings. Each lesson is carried out using the RME
approach using the steps of (1) understanding the problem/ context, (2) explaining
contextual problems, (3) solving contextual problems, (4) comparing and
discussing answers, and (5) concluding. The first meeting discussed the material
of the area of a quadrilateral. The second meeting discussed social arithmetic. In
the third meeting, students were given a test in the form of problems to solve.
Then, several students were selected purposively and interviewed in-depth to
confirm the answers and the problem-solving process.

The written test results data were analyzed and grouped based on the
characteristics and types of answers. The interview data were reduced and
described qualitatively and validated by the triangulation method (Sandybayev,
2019). The conclusion of the research results is based on the triangulation

validation of relevant sources, methods, and theories (Carter et al., 2014).
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RESULT AND DISCUSSION

1. Results

Based on observations, it can be reported that the implementation of
learning is running according to the RME learning steps. The contextual
problems presented can be understood by students. The teacher facilitates
the discussion well. In the discussion students actively interact with group

members. When concluding answers, various types of creative answers emerge.

The results of student responses to the test (problem) submitted were
collected as many as 36 respondents. All answers have been carefully
corrected and analyzed. The quality of students” answers is grouped into

correct answers and wrong answers in the form of percentages.

Table 2. Quality of Student Answers

Answer Quality (%)
Problems Total
Correct Incorrect
Problem 1: 31 5 36
Area of the quadrilaterals (86,11%) (13.89%) (100.00%)
Problem 2: 12 36
24 (66.67%)

Social arithmetic (33.33%) (100.00%)

Average 76.39% 23.61% -

The results of student responses (Table 2) to Problem 1 there are 86.11 %
of respondents answered correctly, and in Problem 2 there are 66.67% of
respondents answered correctly. Thus, it is said that on average there are
more than half (most) of the respondents who managed to correctly answer

the problems posed.

Problem 1 has been answered correctly by 31 respondents (See

Table 2). After being analyzed, their answers were grouped based on the
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characteristics and methods of solving them. The description of the answers

to problem 1 is presented in Table 3 below.

Table 3. Description of Answers to Problem 1

N* Type Description of the correct answer from Problem 1
- Typela They prove the answer with an illustration of a picture, namely by
12 (Figure 1) changing the areas of rhombuses and parallelograms into rectangles
Type 1b In general, they prove the area of the two quadrilaterals by calculating
N=38 the area (green color) through a formula. So we get the same area which
(Figure 2) is 12 units
Type 1c They calculate the area of quadrilaterals A and B by counting the
N=4 number of squares (units) that are intact and combining the parts of the
(Figure 3) units that are not intact. So, the area of the quadrilateral A = B (12 units)
N=7 Typeld Intuitively they answered “the area of quadrilateral A is equal to the

area of quadrilateral B’, without any description of the solution process”

*N = Responden

The following is a picture of student work that represents the

answer (type 1a) based on the proposed problem 1. Next, the researcher

conducted interviews with several students who were selected to

represent each different answer.
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To confirm the answers in Figure 1, the researcher conducted

interviews with students. Interviews were conducted in-depth to determine

the imaginative thinking process and students’ creative thinking skills in

solving problems (problem 1).

Researcher

Student (5-1a)
Researcher
Student (S-1a)
Researcher
Student (S-1a)

Researcher

Student (S5-1a)

What do you think about when you face problem 1?

I picture a rectangular field in my mind.

Why did you convert that rectangle into a rectangle specifically?
So that it is easy to compare the areas of the two quadrilaterals
How do you prove that both quadrilaterals A and B have the same area?

I moved the parts of the rectangle to the other congruent side so that it
became a rectangle.

Why don’t you calculate the area of a quadrilateral?

I think it will take a lot of time and a lot of energy.

The following is a picture of student work that represents the answer

(type 1b) based on the proposed problem 1.
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Figure 2. Student Answers (Type 1b)
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To confirm the answers in Figure 2, the researcher conducted interviews
with students. The following is an excerpt of the interview.

Researcher : What do you think when solving problem 1?

Student (S-1b) qBZ[sueiii;);eerJ;;ierience, T will calculate the area bounded by the sides of a
Researcher : How do you do it?

Student (S-1b) : Theideais, I count the complete units of the quadrilateral area
Researcher : What about areas (units) that are not intact?

Student (5-1b) ;I combine incomplete units with other units so that they become whole.
Researcher ¢ How’s your calculation?

Student (S-1b) The area of rectangle A = 12 units and the area of the rectangle B = 12

units
Researcher ¢ What conclusion did you get?
Student (S-1b) : Both quadrilaterals (A and B) have the same area of 12 units.

The following is a picture of student work that represents the answer

(type 1c) based on the proposed problem 1.

Quadrilateral A Quadrilateral B
Figure 3. Student Answers (Type 1c)

To confirm the answers in Figure 3, the researcher conducted interviews

with students. The following is an excerpt of the interview.

Researcher : What do you think when solving problem 1?
Student (S - 1c) : This problem is an experience I've had
Researcher : What is your idea to solve problem 1?

Student (S - 1c) . Thearea of A is half of the area of the rectangle.
Researcher . The area of area B is the area of two triangles.
Student (S - 1c) : What is your conclusion?
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The following is a picture of student work that represents the answer
(type 1d) based on the proposed problem 1.

Figure 4. Student Answers (Type 1d)

To confirm the answers in Figure 4, the researcher conducted interviews

with the students. The following is an excerpt of the interview.

Researcher : What are you thinking about?

Student (S-1d) : Idon’t have many ideas

Researcher : Why don’t you try something else?

Student (S-1d) ;' I'mnot interested in trying, because I'm afraid I'm wrong
Researcher : Areyou sure about your answer?

Student (S-1d) I firmly believe that the area of quadrilateral A is equal to the area of

quadrilateral B.
Researcher : How to prove your answer?
Student (S-1d) i Ican’t prove it analytically, but just physically comparing the two.

Problem 2 has been answered correctly by 24 respondents (see
Table 2). After being analyzed, their answers were grouped based on the
characteristics and methods of solving them. The description of the answers

to problem 2 is presented in Table 4 below.

Table 4. Description of Answers to Problem 2

N* Type Description of the correct answer from Problem 2

Type 2a They prove the answer through the illustration of the balance

(Figure 4) model with the addition and subtraction technique.

Type 2b
N=6 They use the distribution table model
(Figure 5)
N= Type2e general, they do a trial and error until the correct answer is
11 (Figure 6) obtained.

Elementary, Volume 9, Number 2, 2021
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Interviews were also conducted with several students selected to
represent each different answer. The purpose of the interview was to find out
about the imaginative thinking process and students’ creative thinking skills
in solving problems (problem 2). It should be noted that grade 6 elementary
school students have not been introduced to a two-variable linear equation
system so that students” answers are purely the result of their creativity after
participating in learning with a mathematics realistic education approach.
The following is a picture of student work that represents the answers (type
2a) based on the proposed problem 2.

Figure 5. Student Answers (Type 2a)

To confirm the answersin Figure 5, theresearcher conducted interviews

with students. The following is an excerpt of the interview.

Researcher . What do you think (imagine) about this problem?
Student (5-2a) : limagine this matter as a balance

Researcher . Where did you get the scale idea from?

Student (S-2a) ¢ This is my experience in daily life

Researcher : Why did you add 1 pencil to the right side of the scale?

The goal is that the left and right sides are balanced and can find the price of

Student (5-2a) 1 pencil. = 500 and 1 book = 1,500

Researcher : What is the result of solving this problem?

=(3x1.500) + (2 x500)
Student (5-2a) : II I '

4.500 + 1.000

5.500
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The following is a picture of student work that represents the answer
(type 2b) based on the proposed problem 2.

Figure 6. Student Answers (Type 2b)

To confirm the answers in Figure 6, the researcher conducted interviews
with students. The following is an excerpt of the interview.

Researcher : What is your goal in finding the greatest common factor of 2,500 and 2,000?
The greatest common factor of 2,500 and 2,000 is 500. This number 500 is

Student (5-2b) : the basis for initial calculations to estimate the price of goods, 1 pencil = 500
and 1 book = 1,500

Researcher i Why did you put the number 500 in the pencil column?

Student (5-2b) ¢ Inorder to fulfill the equation that 1 book + 2 pencils = 2,500

Researcher : Why do you use distribution tables in solving problem 1?

Student (5-2b) ¢ To help express ideas so that calculations are more real

Researcher : What conclusions can you draw from the table?

Student (5-2b) : So the pair of goods with a price of IDR 5,500.00 is 3 notebooks and 2 pencils.

The following is a picture of student work that represents the answer
(type 2c) based on the proposed problem 2.
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Figure 7. Student Answers (Type 2c)

To confirm the answers in Figure 7, the researcher conducted interviews
with students. The following is an excerpt of the interview.

Researcher : How do you think about how to solve problem 1?
Student (5-2c) ;I can imagine this problem as not difficult.
Researcher : How can you determine the price of 1 book = 1,500 and 1 pencil = 5002

This is the result of several tries (trial and error) with the assumption that
the price of the book is more expensive than the price of a pencil

Why did you choose that the price of 1 book = 1,500 and 1 pencil = 500, not
the other way around 1 book = 500 and 1 pencil = 1,500?

In everyday experience, the price of books is more expensive than the price
of pencils and 1 buy more books than pencils.

Student (5-2c¢)

Researcher

Student (5-2c)

Researcher : How to solve problem 1?

After several times I tried to compile a price list of goods, finally found for

Student (5-2c) IDR 5,500.00 I can buy 3 notebooks and 2 pencils.

2. Discussion

Based on observations, it was reported that learning was carried
out in accordance with the steps and principles of the RME approach.
The RME learning steps implemented include: (1) starting the lesson by
asking “real” problems (questions) according to the experience and level of
student’s knowledge so that students are involved in meaningful learning;
(2) problems are directed according to the objectives to be achieved; (3)
students develop or create informal symbolic models of the problems or
problems posed; and (4) learning takes place interactively where during

discussions students explain and give reasons for their friends” answers,
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express disagreements, look for other alternative solutions, and reflect on
each step taken on the results of the lesson. Of course, learning mathematics
RME is very appropriate and useful for children aged 7-11 years, in the field
of mathematics (Ardiyani & Gunarhadi, 2018; Kholiq, 2020).

Imagination thinking that takes place in students (S-1a; S-1b; S-1c;
S-2a; S-2¢) is an experience they have ever experienced. Students’ thinking
imagination (S-1a; S-1b; S-1c; S-2a; S-2¢) is referred to as the process of
rebuilding the perception of an object that is first given the perception of
understanding from previous knowledge (Beyerl et al., 2016; Budiman &
Apriani, 2019). In general, they already have a strong imagination about
the rectangle (S-2a), triangle (S-1c), and the balance model (S-2a). Through
these experiences, they reconstruct their knowledge to solve the problems
they face (Crooks & Alibali, 2013).

Meanwhile, students (S-2b) stated that the solution with the distribution
table model made the experience more real. Student (S-2b) added that
through the distribution table, the right pair of items could be found at a
price of IDR 5,500.00, namely 3 notebooks and 2 pencils. Students (S-2a and
S-2b) based on their imaginations can make mathematical symbolic models
(Mann, 2006). Student (S-2c) stated that problem 2 to determine the price
of books and pencils is not difficult even though by trial and error. Student
(S5-2c) imagining that the price of a book is more expensive than the price of
a pencil is true. On the other hand, students (S-1d) who do not have many
ideas and are less imaginative, do not dare to take risks for fear of making
mistakes. They do not realize that the ability to think, examine, understand,
understand, and feel something imagined will actually be processed in our

imagination (Pelaprat & Cole, 2011).

Regarding the results of this study, it can be stated that through Realistic
Mathematics Education learning, children (students) can learn contextual
things and they are increasingly developing their imagination (thinking
power) (Pelaprat & Cole, 2011; Putrietal., 2019; Ulandariet al., 2019). The power
of imagination can be seen from their ability to reveal more information from
learning sources, express ideas or ideas about existing problems (Pelaprat &
Cole, 2011; Wang et al., 2010; Yuli & Siswono, 2011).
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Talking about creative thinking skills, students” work (see Figure 1 to
Figure 7) which varies differently can be said to be a reflection of students’
creative thinking abilities. This shows that the students” work has original
(creative) ideas that are different from most of the other students (Maharani
et al., 2017). Operationally, it has fulfilled the element of creativity which is
formulated as “the ability that reflects fluency, flexibility (flexibility), and
originality in thinking, as well as the ability to elaborate (develop, enrich,
detail) an idea (Yuli & Siswono, 2011).

Creativity has been shown by students (S5-1a; S-1b; S-1c; S-2a; S-2b;
and S-2c), they have the ability to make new combinations based on existing
data, information, or elements (Mann, 2006). On the other hand, students
(S-2a) have used their imagination through the use of concrete materials
with a balance model to solve problem 2 (Otten et al., 2019). Students stated
that it is realistic to achieve a state of balance by adding 1 (one) pencil. The
balance model for solving problem 2 (see Figure 4) is more often used by
students who have algebraic experience related to physical experiences in
everyday life (Otten et al., 2019).

Meanwhile, students (5-2b) in the first step use their imagination by
tinding the largest common factor of 2,500 and 2,000, which is 500, then
using the goods price distribution table to compile a mathematical model
(bachelor & biology 2020) so that the right answer is obtained. Creativity
is also shown by students (S-2c) students (S-2c) with the courage to do
trial and error through the presentation of various answer choices. But
finally, students (S-2c) can find the right answer for solving problem 2. This
condition can be said that students (S-2b and S-2¢) have convergent thinking
(creative thinking), namely the ability to find many possible answers to a
problem, with an emphasis on quantity, appropriateness, and variety of
answers (Lubart, 2016).

Summarizing from this discussion, a red line can be drawn that
imaginative ability is closely related to the ability to think creatively.
Creative and imaginative thinking is a person’s ability to hone his creative
and imaginative powers in creating new things (Mann, 2006). It is not
wrong if students who are able to think creatively are always followed by
high imaginative abilities (Birgili, 2015; Mann, 2006).
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The development of students’ imaginative and creative thinking
abilities cannot be separated from the application of the RME approach by
the teacher. The RME approach provides students’ learning experiences
according to the real context of students’ lives and their level of knowledge
(Van Zanten & Van Den Heuvel-Panhuizen, 2021). Based on the learning
experience, students can develop or create symbolic models of the problems
posed. So that students can imagine and think creatively to find alternative
problem solving (Ulandari et al., 2019). Of course, learning mathematics
RME is very appropriate and useful for children aged 7-11 years, in the field
of mathematics (Ardiyani & Gunarhadi, 2018; Wahyudi, 2016).

CONCLUSION

Imaginative ability is closely related to the ability to think creatively. Students
with high creative thinking skills in their thinking activities always begin with
high imagination power, then that imagination is actualized in actions to solve
problems. Meanwhile, students who are less creative generally lack ideas, lack
imagination, and do not dare to try. The application of the realistic mathematics
education learning approach has a positive influence, namely encouraging
the development of students” imaginative power and creative thinking skills
in solving problems. The principles of RME are in line with the objectives of
learning mathematics, namely to equip them with the ability to think logically,
realistically, analytically, systematically, critically, and creatively.
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