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Abstract: This research aimed to investigate the perspective of Dutch and Indonesian primary school teachers in 

teaching fractions. The research participants were six volunteer primary school teachers in the Netherlands and Indonesia. 

The method used in this research is a survey with open questions. The research finding indicated that the teachers in the 

Netherlands and Indonesia addressed fractions' basics using contextual situations. There are two perspectives of teachers 
in teaching fractions: 1) Strengthening the basics of fractions using a model, and 2) Strengthening specific procedural 

strategies to solve fraction problems. The results of this study can be used as a reference for teacher educators to design 

professional development for teachers, especially in mathematical teaching and to give an overview how the strategies 

applied in teaching fractions. 

INTRODUCTION 

Learning mathematics is a fundamental principle of a problem-solving approach aimed at fostering students' 

learning by or for themselves. Learning mathematics as one process to build knowledge and a broader way of 

thinking on systematic problems to get a good experience is known as mathematical reasoning [1,8]. Case-Based 

Reasoning (CBR) systems through experiences can tackle knowledge in long-term memory [9]. It means that in 

classroom practices, teachers should be able to provoke students' mathematical reasoning. 

However, there is a gap between educational research findings and classroom practices that is shown in the 

traditional paradigm that teachers’ duty is only to teach [10]. Teachers usually act as implementers rather than 

researchers or co-designers [11]. Furthermore, in the preliminary study conducted, the researchers found out the 

formal procedures/ traditional way of mathematical teaching, especially in teaching fractions. Most teachers only 

focused on the result, not the children’s way of thinking. As a result, when the students learned fractions, they still 

struggled in referring to the whole [12]. However, according to [13] procedural knowledge in mathematical learning 

could become an alternative to exercises, since it accommodates more creative problem-solving activity, with 

comparable effectiveness in developing procedural fluency. 

In the process of students’ mathematical reasoning, building knowledge or curiosity, intrinsic motivation is 

needed (self-motivation). One of the triggers to provoke students’ mathematical reasoning is using questions with 

HOTS characteristics (High Order Thinking Skills). HOTS contains elements in understanding complex 

information, theory of analysis and problem solving, use of tools, procedures, problem-solving, and investigation 
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(adapted from [12,13]. According to [16], HOTS problem can identify scientific creativity skill, critical thinking 

skill, and creative thinking skill.  

[17] described that teaching approach conducted by teachers should begin by giving students a mathematical 

problem applying the principles they have not learned yet. When compiling a problem, an educator can use a variety 

of issues, including closed, semi-open, or open-ended problems (various ways of thinking). In the Netherlands, there 

is a learning theory developed since the 1970s by Hans Freudenthal which is called Realistic Mathematics 

Education/ RME in which one of characteristic of RME is self-develop model constructed by children [18]. Starting 

from 2000, RME was adapted in some provinces in Indonesia become Pendidikan Matematika Realistik Indonesia/ 

PMRI [19]. However, not all teachers in Indonesia have experienced in implementing RME/PMRI. 

In this study, teachers' perspectives, both Dutch Primary School Teachers and Indonesian Primary School 

Teachers, were investigated using an open-ended mathematical problem in teaching fractions. In addition, teachers’ 

ability to observe children is elaborated in this research. According to [20], the better we learn how to observe 

children, the more meaningful our teaching will be. Therefore, the research question is, “What are the perspectives 

of Dutch and Indonesian primary school teachers in teaching fractions?” This study aimed to dig into teachers’ 

analytical skills in applying strategies they thought made sense in order to improve students’ mathematical reasoning 

in learning fractions.  

RESEARCH METHOD 

To reach the research goal, the researchers conducted several stages, including sharing experiences with some 

Dutch educators and teacher trainers in Indonesia and in the Netherlands. Since RME was found in The Netherlands, 

the researchers chose the participants from some Dutch primary school teachers who become mathematics specialist 

coordinator and some Indonesian primary school teachers who do not experience in implementing RME/ PMRI. The 

teachers were asked about their experiences observing the students when they teach fractions and how they usually 

teach them in class. They were asked to provide an example or their sharing experience in teaching fractions.  

There was also a discussion about Teacher Professional Development in those two countries. After that, several 

open questions were formulated and given to some primary school teachers in the Netherlands and Indonesia. Three 

Indonesian and three Dutch primary school teachers were selected to become the research subject. In the next stage, 

the answers were analyzed and categorized based on their perspective.  Therefore, to achieve the goal we obtained 

much information about how mathematical teaching was conducted by the teachers in the Netherlands and in 

Indonesia, especially in teaching fractions. 

RESULTS AND DISCUSSION 

The research showed that teachers from the Netherlands and Indonesia addressed fractions' basics using 

contextual situations. According to [18] and [13], the researchers made classification become two perspectives of 

teachers in teaching fractions: 1) Strengthening the basics of fractions using a model, and 2) Strengthening specific 

procedural strategies to solve fraction problems. 

Strengthening the Basics of Fractions Using Model 

The answer of Dutch Primary School Teacher A (DA) when she was asked about what she saw as a mathematics 

teacher in her school when children were learning fractions can be seen in the Figure 1.  
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Het is belangrijk dat de kinderen inzien wat een breuk is. En dat ze de relatie met de tafels zien. Als 

kinderen de tafels niet goed beheersen, ontstaat er frustratie. Wij starten eerst met concreet mteriaal 

(stroken, rondjes, chocoladerepen). Daarnaast breukenstokken en breukentorens. Kinderen zijn dan 

echt betrokken. Ze zijn handelend bezig en hebben daardoor meer inzicht. Als de kinderen weten wat 

er van hun verwacht wordt, zijn ze zeer gemotiveerd. Ze moeten weten wat bijvoorbeeld 1/3 deel van 

iets inhoudt. Hoe kom je daarachter? En van daaruit naar 2/3. Het is belangrijk om tijd te nemen en 

de llerlijn te volgen. 

Translate: It is important that the children understand what a fraction is. And that they see the 

selationship with the tables. If children do not master the tables well, frustration ensues. We first 

start with concrete material (strips, circle, chocolate bars). In addition, fraction sticks and 

fraction towers. Children are really involved. They are active and therefore have more insight. If 

the children know what is expected of them, they are highly motivated. They need to know what, 

say, 1/3 of something means. How do you find out? And from there to 2/3. It is important to take 

yur time and. 
 

FIGURE 1. The answer of Dutch Primary School Teacher A 

Based on Figure 1, DA answered the important thing in teaching fractions is to understand what a fraction is. She 

figured out the relationship between fractions and tables. She usually started with concrete materials such as strips, 

circles, and chocolate bars. After that, she used fracture sticks and fracture towers. When starting from familiar 

context, children were then really involved, active, had more insight, and were highly motivated. They needed to 

understand what is 1/3 of something and how to find out, and after that, it continued to 2/3 and so on. It was 

essential to take time and follow the order as long as the children understand it. 

The answer of Dutch Primary School Teacher B (DB) when she was asked about her experience in teaching 

fractions can be seen in the Figure 2. 

 
FIGURE 2. The answer of Dutch Primary School Teacher B 

Based on Figure 2, DB answered that in group 5 they started teaching fractions by using a fair sharing context 

such as a pie, a pizza or a baguette. For introducing a half, they may figure out the one of the two pieces of cake. 

Sometimes they added the official fraction if the children have already known it by themselves. Dutch Primary 

School Teacher C (DC) shared her experience in teaching fractions can be seen in the Figure 3. 

 
FIGURE 3. The answer of Dutch Primary School Teacher C 

Based on Figure 3, DC answered that there was difference between students in higher grades and in lower 

grades. The higher-grade students think fractions as a difficult and need formal procedures to solve it. However, the 

lower-grade students really like fractions because they can find many contexts and experienced it in their daily life. 

DC also proposed to try learning materials out of the box. In her perspective, trying something new is important. 
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Furthermore, DC gave an example of her experience in teaching fractions shows in the Figure 4. 

 

FIGURE 4. The example provided by Dutch Primary School Teacher C 

Based on figure 4, DC used one High Order Thinking Skills problem in teaching fractions using a game called 

fraction ball. This was applied in addition of fractions. In this activity, when student throws a ball from a certain 

distance and passes the score to the other, the fractions are added together using number line. 

 

Strengthening Specific Procedural Strategies to Solve Fraction Problems 

The answer of Indonesian Primary School Teacher A (IA) when she was asked about what she saw as a 

mathematics teacher in her school when children were learning fractions can be seen in the Figure 5. 

 

FIGURE 5. The answer of Indonesian Primary School Teacher A 

Based on Figure 5, IA answered that teaching fractions were more complicated than whole numbers. When 

learning fractions, she usually uses a concrete media such as a piece of cake. She also uses the steps in the textbook 

provided whereas fraction is taught as a general form of a/b, where b ≠ 0, a is the numerator and b is the 

denominator. Furthermore, she added an example of her experience in teaching addition of fractions using Least 

Common Multiple (LCM) procedure can be seen in the Figure 6. 
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FIGURE 6. The example provided by Indonesian Primary School Teacher A 

The answer of Indonesian Primary School Teacher B (IB) when she was asked about her perspective in teaching 

fractions shows in the Figure 7.  

 

FIGURE 7. The answer of Indonesian Primary School Teacher B 
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Based on figure 7, IB usually uses the context or learning media which is familiar for children to learn fractions. 

And for teaching the operation of fractions such as addition, subtraction, multiplication, and division of fractions she 

used the certain procedures to solve it. According to IB, for addition and subtraction of fractions, the denominators 

should be the same, and for multiplication of fractions she taught the children to multiply each numerator and also 

each denominator. For division of fractions she uses the procedure of changing division become multiplication. The 

same as IA, IB gave the example about addition of fractions using LCM method, and she named by herself this 

method as “butterfly method”. The example provided by IB showed in the Figure 8. 

 

FIGURE 8. The example provided by Indonesian Primary School Teacher B 

The answer of Indonesian Primary School Teacher C (IC) when she was asked about what she saw as a 

mathematics teacher in her school when children were learning fractions showed in the Figure 8. 

 

FIGURE 9. The answer of Indonesian Primary School Teacher C 

Based on figure 9, IC proposed that in teaching fractions, the students should understand the meaning and the 

concept of fractions itself. According to IC, since fractions in primary schools contain of several topics, there is 
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intertwinement between one topic and another topic in mathematics, such as to solve arithmetic operations of 

fractions the students should understand about multiplication and division as well. 

From all teachers’ answer and the description, it can be seen that "there is a difference" in teachers’ perspectives 

when they teach fractions, namely 1) strengthening the basics of fractions using a model, and 2) strengthening 

specific procedural strategies to solve fraction problems. According to the Dutch primary school teachers in this 

research, mathematical teaching should start from the foundation to build students’ motivation to learn more about 

mathematics. It is in line with [21] that using a model for progressive mathematization can bridge the informal to 

formal level of mathematics. Meanwhile, Indonesian primary school teachers in this research encouraged students to 

use specific strategies to be more efficient in answering the questions. In this case further study should be developed 

since [13] stated that procedural knowledge in mathematical learning could become an alternative to exercises, since 

it contain more creative problem-solving activity in effective ways. 

Regarding the role of using HOTS problem in teaching fractions, there was only one Dutch primary school 

teacher who provided the example outside from the textbook that usually used for teaching fractions. Whereas most 

participants from Dutch and Indonesian teachers chose an easier way from familiar context for children that they 

thought would create an understanding of fractions. It is contrary to [17] described that the teaching approach 

conducted by teachers should begin by giving students a mathematical problem that applies the principles that they 

have not learned. 

According to their perspectives, both the Dutch and Indonesian Primary School Teachers have their own 

strategies in teaching fractions. In this research, the researchers do not judge which one is better because each 

strategy has its own reasoning. However, since all participants could describe the way of looking at the children and 

reflect their own lesson, it showed that every teacher has done their best with their own version. It indicated that the 

role of teacher in classroom is very important for students [22,31]. From the teachers’ descriptions, the researchers 

analyzed that there are two teachers’ abilities that should be strengthened in mathematical teaching: 1) Teacher’s 

noticing skill generally refers to the sense of the teacher in observing: “looking at the children”; 2) Teachers’ 

reflective skill to develop teachers' reasoning about why they use specific instructional strategies and how they can 

improve their teaching to give a good impact on students. 

CONCLUSION 

This research indicated that teachers in the Netherlands and Indonesia addressed the basics of fractions using 

contextual situations. There are two perspectives of teachers in teaching fractions: 1) strengthening the basics of 

fractions using a model, and 2) strengthening specific procedural strategies to solve fraction problems. Most Dutch 

and Indonesian teachers chose an easier problem in teaching fractions. However, because of the limited number of 

participants in this research, further research is needed to find more about teachers’ perspectives on their teaching 

method or the materials used and also the impact for the students’ mathematical reasoning. Regardless of the 

limitation of the research, this finding can become a recommendation for designing teachers’ professional 

development in developing teachers’ noticing skills and teachers’ reflective skills especially for Indonesian Primary 

School Teachers who have never experienced in implementing RME/PMRI in their classroom. 
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