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Abstract: This study aims to develop an appropriate and practical math textbook in the unit of the Least
Common Multiple (LCM) and the Greatest Common Divisor (GCD) using Realistic Mathematics Education
(RME) in order to increase elementary students’ learning motivation. This is a Research and Development
(RnD) type of study with the Plomp model. A mathematician and a teacher assessed the validity of the
textbook. The practicality of the textbook was assessed by two teachers and 15 students using questionnaires.
The students’ motivation was assessed by the students using questionnaires as well. The results showed that
the textbook was appropriate with the average of 83.32%, the responden results from the students’ views was
practical with the average of 82.33% and very practical with the average of 87.6 from the teachers’ view.
This study also found that the textbook increased the students’ learning motivation by 6.45%.
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Introduction

The math teaching and learning activities should focus on mathematics’ basic concepts (Wijaya,
Ying, & Purnama, 2020). The basic concepts of mathematics are very important because if students
master the basic concepts, students will have no difficulty in solving math problems even though the
teacher changes the form of the problems or changes the difficulty level of the problems (Hermita et al.,
2020; Tan et al., 2020). Students should learn the basic concepts from an early age. It helps students to
understand the basic concepts for the next step (Clements & Sarama, 2011; Russo et al., 2020) because
the potential of each student's involves the mathematical skills and understanding in various situations
(Badraeni et al., 2020; Cunhua et al., 2019), and effectively provides positive changes for students for
the next step (Anthony & Walshaw, 2016; Markovits, 2011).

Elementary students consider learning the LCM and GCD very difficult. Many students expe-
rience failure in understanding the concepts, especially on story problems (Fatih, 2020; Marzuki, 2017).
The main cause of the failure to understand LCM and GCD's concepts is that the learning activities are
only in the forms of remembering numbers, studying computational aspects, and applying formulas
(Fauzan et al., 2013). In several regions in Indonesia, the teachers still use conventional methods
(Hermita et al., 2019; Wijaya, Ying, Chotimah, et al., 2020; Zulnaidi et al., 2020). The teachers’ class-
room decision has not considered students’ potential, teaching/learning materials, students’ character-
istics, models, and learning resources (Jalinus & Alim, 2019).

Teachers usually only rely on textbooks in teaching LCM in elementary school. The textbook
presented in Figure 1 shows that the teaching/learning materials are arranged by giving examples and
answers to the problems without any activity to find the concept of the teaching/learning materials. Such
a textbook does not help the students to construct knowledge. In fact, the quality of a textbook affects
students’ achievement and teaching/learning efficiency (Reys & Reys, 2006; Stein et al., 2007). Books
play an important role in the learning process of students and in the teaching process of teachers (Cai &
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Jiang, 2017; Fan & Kaeley, 1998; Reys et al., 2010). Teachers often rely on math textbooks in the
process of designing lessons to be implemented in the classroom.

;@‘ Kelipatan Persekutuan Terkecil (KPK)

Bagaimanakah menentukan kelipatan persekutuan terkecil? Perhatikan contoh berikut.
Contoh
Kelipatan 3 adalah 3, 6, 9, 12, 15, 18, 21, 24,
Kelipatan 4 adalah 4, 8, 12, 16, 20, 24, 28, ...
Kelipatan persekutuan dari 3 dan 4 adalah 12, 24, ...

1. Menentukan Kelipatan dan Kelipatan Persekutuan

12 adalah kelipatan persekutuan yang paling kecil. Karena itu disebut kelipatan
persekutuan terkecil disingkat KPK 6.9
ey Oy

Untuk mengisi barisan bilangan di atas digunakan cara sebagai
KPK adalah kelipatan persekutuan terkecil dari beberapa bilangan .
berikut.
* Hitung selisih antara 6 dan 9 yaitu 3.
+ Bilangan-bilangan di sebelah kanan 9 diperoleh dengan
menjumlahkan dengan 3 terus-menerus.
o + Bilangan-bilangan di sebelah kiri 6 diperoleh dengan mengu-

Contoh
1. Tentukan KPK dari 6 dan 8

Kelipatan 6 adalah 6,12, 18, 24, 30, 36, 42 , 48, rangkan dengan 3 terus-menerus.
Kelipatan 8 adalah 8, 16, 24, 32, 40, 48, 56, ... Jadi barisan bilangan di atas menjadi:
Kelipatan persekutuan 6 dan 8 adalah 24. 48 3,6,9,12,15,18, 21, ...

Figure 1. The math textbook for 4th grader in the unit of LCM and GCD

The quality of textbooks affects the students’ learning outcomes and achievements, and the
teachers’ teaching efficiency (Heyder et al., 2020; Reys & Reys, 2006). Textbooks play an important
role in the learning process of students and in the teaching process of teachers (Fan et al., 2013;
Fatkhiyani & Dewi, 2020). Teachers thus far use math textbooks in designing the learning process in
the classroom. The use of bad textbooks will cause the students to have low mathematical abilities and
unable to work on various mathematics problems.

Mathematics teaching/learning materials are related to real-life human activities (Kulsum et al.,
2019; Zhang et al., 2020), so mathematics learning activities should be related to the students’ daily life
(Jalinus & Alim, 2018). When teaching, teachers need to tell that learning mathematics is very important
for human life. Mathematics learning using RME approach that relates mathematics learning students’
daily life can improve students’ mathematical abilities in various aspects. Mathematics learning using
RME related- approach is still not fully implemented in elementary schools. The observation results
showed that the researchers carried out in several elementary schools in Pekanbaru showed that most
teachers only used textbooks recommended by the education office. The teachers also rarely or never
used other learning resources. The mathematics teaching/learning materials presented are still very
procedural and glued on formulas (Schneider, 2002) so that students only remember formulas to solve
problems related to mathematics, especially on the unit of the LCM the GCD. The slow learners will
have difficulty understanding the LCM and GCD concept than the fast learner because the concept is
very complex (Fachrurazi, 2017).

Before learning the LCM and the GCD, students must master the basic concepts of arithmetic
operations like addition, subtraction, division, multiplication, and even exponentiation. Addition and
subtraction are the basic concepts in solving mathematical problems. Division is the concept used to
determine prime factorization to find out the GCD of two numbers. Multiplication is the concept used
to determine the multiple of two numbers to find out the LCM. When students solve mathematical
problems using prime factorization, students often make mistakes in determining which concepts are
used to find out the LCM and GCD. Also, when solving the LCM and GCD problems, many students
make mistakes in determining the multiples and prime factors of a number. This condition is similar to
the research conducted by Ningtyas which found that students did not understand the LCM and GCD
concept because they did not master the concepts of multiplication, prime factorization, algorithms to
find out the LCM and GCD, and distinguishing prime and non-prime numbers (Ningtyas, 2015). The
study of Fachrurazi of fifth graders found that 41.15% of students met the minimum complete criteria
in the LCM and GCD unit, and the other 53.85% of students did not pass in the minimum completeness
criteria (Fachrurazi, 2017).

Learning motivation is someone's effort in his/her learning process to get the best achievement or
knowledge. Learning motivation is considered a psychological factor that plays an important role in
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encouraging someone (Barkatsas et al., 2009; Dikovic, 2009). Learning motivation will bring someone
to achieve the goal or the best result (Ingwarni, 2018). When learning motivation increases, a person
will not give up on the challenges or problems he/she faces. In other words, he/she feels challenged to
complete and achieve the goals. Students who have learning motivation will have a lot of enthusiasm
and energy to learn and keep trying to get new knowledge, especially elementary students who can learn
new things easily. In conclusion, elementary students should have high learning motivation, and teachers
can create an atmosphere and learning media that can increase the students’ learning motivation.

To overcome the problems, the teachers should develop a math textbook using RME approach.
Teacher performance affects student achievement (Sanberk & Bagis, 2016) because one of the factors
that affect student achievement is teacher factors (Bertram & Pascal, 2016; Sun et al., 2015). Teachers
as educators must improve learning effectiveness in the early school years (Anthony & Walshaw, 2016)
because high-quality classroom teaching and learning contribute positively to the students’ academic
achievement, behavior, and learning motivation (Salminen et al., 2012).

Methods

This study used Research and Development (RnD) approach. The development of the textbook
used the Plomp model. The development phases of the Plomp model are illustrated below by McCenney
(Plomp, 2013).

design, development & formative evaluation

number of participants

prototype prototype prototype prototype
3 2 3 4

<ycle width is proportional to time
schale- { = circa & months

Figure 2. McCenney's development phases in Plomp and Nieveen (2007)
The development phase of the textbook using the Plomp model were as following:
Preliminary research

Preliminary research is a preliminary analysis. The aim of the preliminary analysisis to design
teaching/learning materials that canbe expanded/described and improved in the design implementation.

Prototypeing phase

In this stage, the prototype of the textbookwas designed using RME approach. The researchers
performed three activities in this phase (a) designing the prototype; (b) conducting a formative evalua-
tion; and (c) revising the prototype.

Assessmentphase

The assessment phase was a summative evaluation stage in which the prototype 3 was tested for
the effectiveness afterthe validity test and practicality test. The aim of this assessment phase was to
determine the extent to which the textbook provided the desired results. An expert assessed the textbook
on 4 aspects which content, appearance, didactic, and language. The expert also assessed the textbook
on 4 aspects which attractiveness, process, convenience, and time efficiency. The expert performed
assessmentusing a questionnaire that consisted of 5 points for every aspect.
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The researchers conducted a revision based on the assessment, and the researchers then created
the prototype 4, which was a valid, practical and efficient textbook in the unit of the LCM and GCD.
The expert is a doctor of Riau University.

Analysis of the Students’ Learning Motivation

The data of the students’ learning motivationwere analyzed through 4 criteria in the Table 4. The
data were derived twice (pretest-postest) using questionnaires distributed to 25 students. The data were
then processed using the Wilcoxon test and t-test to compare the pretest and post-test scores. This study
hypothesized that the students’ learning motivation increased after the teacher used the RME-based math
textbook to teach the LCM and GCD.

Table 1. The Data Collection Of The Students’ Learning Motivation

Sample Pretest Treatment Postest
Random cluster Q! X 0?

Results and Discussion

The preliminary analysis or preliminary research was a very important stage in initiating this
research. Based on the preliminary analysis, the researchers found the importance of developing a RME-
based math textbook.

The design of the textbook

To make the textbook, the researchers designed the teaching/learning materials on the LCM and
GCD unit. These teaching/learning materialscontained the learning objectives and a set of student
activities. These activities were about how students learn and solve the given contextual problems.
Below is the design of the textbook.

The cover and layout design

The textbook's cover and layout were made as attractive as possible to increase the students’
interest in learning the LCM and GCD (Figure 3). The design included the cover design, font, spacing,
color, etc.

NENI HERMITA

INTAN KARTIKA SARI v

‘5 %

SAKINAH
REALISTIC MATHEMATICS EDUCATION

ONG

Figure 3. The cover design of the textbook
The teaching/learning materials in the unit of the LCM and the GCD

The teaching/learning materials contained several student activities (Figure 4 and Figure 5). In
learning the LCM and GCD, the first thing that the students must understand is the concept of multiple
and common multiple. As a result, the LCM is taught first. After the students understand the concept of
multiple and common multiple, the students learn the GCD. In learning GCD, the first thing that the
students must understand is the concept of factors of a number and common factor.
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CONCEPT MAP

Multiples of numbers)

Least Common

The common multiple OD
Multiple (LCM)

two numbers

Problem solving related )
to LCM

Figure 4. The Concept Map of the LCM

CONCEPT MAP

Greatest

Common
Divisor (GCD)

Figure 5. The Concept Map of the GCD
The contents of teaching/learning materials in the unit of the LCM and the GCD

AXTIVITAS
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MENEMUK AN KOMNSEP KELIPATAN BILANGAN MELALUT e M Mg S W et Kiedionetl. GEIFICH et Sl Dhasmr
PENYAJIAN KUE ASIDAN L Tike Azizah membost kee csideh dergan bertuk pertama yoitu S kelopak.
sambarkarian kue asidan dengar £ kelopek o8 masing-masng  pirieg

kamu temtukan jumish kslopak Bungs untuk besTuk kus asideh vang

Bunga yang harus Azizoh bust urtuk LB piring hue fersebut?

Azizah ingin membuar kos asidoh untuk ocanc kenduri seporS gambor
dicras. Dolom satu paming kus asidch yang berbentuk bunga. Terdapar 8
s topak Bunga

Figure 6. Teaching/learning materials

The problems presented in the textbook (Figure 6) were related to the Malay culture of Riau such
as how to make Asidah cake (which is a Malay cake).

The validity of the textbook

A mathematician and a teacher assessed the validity of the textbook. The assessment from both
experts was used by to improve the quality of the textbook. After the textbook revision (prototype 1),
the researchers conducted a trial. The results of the validity test from the experts are presented in the
Table 2.

Table 2 shows that the textbook interpretation result is very appropriate. With a validity value
average of 83.32%, which means the textbook is proper to be used.
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Table 2. The textbook validation

No. Aspects Validity Value (%) Interpretation

1. Contents 75 Appropriate

2. Didactic 85.4 Very appropriate

3. Language 85.4 Very appropriate

4. Appearance 87.5 Appropriate
Average 83.32 Very appropriate

The practicality of the textbook

The researchers distributed questionnaires to the teachers and students to measure the practicality
of the textbook so that the researchers knew how practical the book can be used in classrooms. The
results of the practicality test from the teachers are presented in the Table 3.

Table 3. The practicality of the textbook from the teachers’ view

No. Aspect Practicality Value (%) Interpretation

1. Attractiveness 84.4 Practical
2. Process of Use 88.7 Very Practical
3. Ease of Use 87.5 Very Practical
4. Time efficiency 89.6 Very Practical
Average 87.6 Very Practical

Table 3 shows that the textbook is very practical from the teachers’ view with the practicality
value average of 87.6%. That means the textbook is very efficient and very easy tounderstand so that
the teachers in teaching can use it. The results of the practicality test from the students are presented in

Table 4.
Tabel 4. The practicality of the textbook from the students’ view

No. Aspect Average Percentage Interpretation
1. Direction 3.40 85.06 Very Practical

2. Time efficiency 3.03 75.86 Practical

3. Attractiveness 3.36 83.90 Practical

4.  Ease of Understanding 3.22 80.60 Practical

5.  Benefits 3.30 82.41 Practical

Total Average 3.29 82.33 Practical

Table 4 shows that the textbook is practical from the students’ view with a practicality value
average of 82.33%. That means the textbook can be used for students who have high, medium and low

abilities.

The students’ learning motivation

Table 5. The students’ learning motivation before and after using the textbook

Aspect Before After
Percentage  Interpretation Percentage Interpretation
Ability to understand mathematics 78% High 83% Very High
The ability to work together 75% High 86% Very High
Able to manage emotions well 81% Very High 88% Very High
Able to interpret mathematics well 79% High 82% Very High
Average 78.3% High 84.75% Very High

Table 5 scores given by respondents shows that the textbook can increase the students’ learning
motivation by 6.45% which means very high. Before using the textbook, there was only one aspect of
the students’ motivation that was considered very high. After using the textbook, all the aspects were
considered very high. To see the impact of the textbook on the students’ motivation, the researchers

conducted a t-test.

The result of the t-test was the Asymp.Sig. (2-tailed) 0.000. It was less than 0.05. It meant that
the HO was rejected. In conclusion, the students’ learning motivation increased after the teacher used
the RME-based math textbook to teach the LCM and GCD. It gave a good effect on the students’

learning motivation.
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When students were given the textbook, the teacher saw the students were excited and curious
about the new textbook. The students actively discussed and worked on the LCM and GCD problems.
Teaching and learning activities became more interesting, and the students were very excited. Moreover,
the previous textbook as the main learning resource in elementary school did not contain all aspects of
knowledge, so it is necessary to develop a textbook using the RME approach or other approaches.

Tabel 6. The result of the t-test

Statistics Test 2

z -4,019°
Asymp. Sig. (2-tailed) .000

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.

Conclusion

The RME-based math textbook to teach the LCM and GCDin this study is appropriate because it
meets the criteria that are reflecting the state of the art knowledgeandin accordance with the key
principlesof RME approach. The textbook is also practical because the results of this study are in
accordance with the initial hypothesis. The textbook can increase the students’ learning motivation by
6.45%. The textbook gives a significant impact on the students’ learning motivation based on the t-test
results, this study employed one sample treatment group pre-test post-test only. Thus, the effects of
training could be present in the post-test.

This study is limited to the development of an RME-based math textbook to teach the LCM and
GCD. An RME-based math textbook can be further developed by using a pretest-postest design control
group to find out the effectiveness an RME-based math textbook to teach other mathematical concepts.
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