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Realistic Mathematics Education (RME) emphasizes meaningful learning 

through contexts, students’ strategies, models, and mathematization. However, 

recognizing RME characteristics does not necessarily mean understanding how 

these components are connected in the learning process. This understanding is 

important for undergraduate mathematics education students as prospective 

mathematics teachers. This study explored their understanding of RME through 

a descriptive qualitative approach involving 41 fifth-semester students. Data were 

collected using eight essay test questions and follow-up interviews. The data were 

analyzed through coding, categorization, and identification of patterns and 

variations in students’ responses. The findings indicate that students generally 

recognized RME as an approach emphasizing contextual learning, student 

activity, meaningful learning, and the teacher’s role as a facilitator. However, 

their depth of understanding varied. Context was the most readily recognized 

aspect, although some students viewed it merely as an everyday-life example, 

while others understood it as a starting point for developing mathematical 

strategies and representations. Greater variation emerged in understanding 

mathematization and modeling. Some students explained the progression from 

contextual situations toward formal mathematical representations, whereas others 

described mathematization more generally as connecting everyday situations 

with mathematics. These findings highlight the need for learning experiences that 

strengthen prospective teachers’ understanding of the relationships among 

context, strategies, models, mathematization, and formal mathematical concepts.  
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A. Introduction 

Mathematics is an important field in education because learning mathematics helps develop 

logical thinking, critical thinking, and problem-solving skills. The ability to obtain 

mathematical answers using certain procedures alone is not sufficient. Students need to 

understand the concepts being taught and be able to apply them in relevant situations. 

Conceptual and procedural understanding are two interrelated components in the development 
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of mathematical knowledge. Similarly, Prayitno et al. (2024) emphasized that the use of the 

Realistic Mathematics Education (RME) approach can improve students’ conceptual and 
procedural understanding. Their findings indicate that mathematics learning should not focus 

only on obtaining answers and following procedures but should also involve understanding and 

making sense of mathematical concepts. 

In everyday practice, mathematics learning is often conducted by presenting materials in 

an abstract form, providing formulas, and giving exercises that follow predetermined solution 

patterns. The connection between mathematical concepts and situations that are close to 

students’ experiences has not always been an important part of the learning process. This 

condition may lead students to perceive mathematics as a collection of rules that must be 

memorized to solve problems, rather than as knowledge that can be used to understand various 

situations. Koskinen and Pitkäniemi (2022) found that approaches that consider context, 
provide concrete experiences, and involve social interaction can help students understand 

mathematical concepts more effectively. These findings highlight the importance of learning 

approaches that enable students to connect everyday situations that are close to their 

experiences with mathematical concepts. 

One approach that can address this need is Realistic Mathematics Education (RME), 

which views mathematics as a human activity that develops through situations that are 

meaningful to students (Freudenthal, 1991). The learning process can begin with situations that 

students can imagine, allowing them to develop various strategies and representations before 

gradually arriving at more formal mathematical concepts (Risdiyanti et al., 2024). Treffers 

(1987) and Gravemeijer (1994) further emphasized guided reinvention and mathematization as 

important principles in RME. The application of contextual situations in RME can be found in 
various mathematical topics, including the use of a fashion context in learning rational number 

operations (Asfyra, 2017). For undergraduate mathematics education students, understanding 

RME is particularly important because they are being prepared to become mathematics 

teachers. Their understanding should extend beyond recognizing the characteristics of RME to 

understanding its theoretical foundations and how its principles guide mathematics instruction. 

This knowledge provides a foundation for prospective teachers to understand the relationships 

among contexts, models, mathematization, and mathematical concepts, as well as their 

implications for designing learning activities consistent with RME principles. 

The implementation of RME in mathematics learning strongly depends on teachers’ 

ability to design and manage students’ learning experiences. Therefore, students in 
Mathematics Education programs, who will become future teachers, need to develop a good 

understanding of the approach as preparation for their teaching practice. Understanding RME 

is not demonstrated merely by the ability to explain its definition and principles, but also by the 

ability to understand the function of contexts, the process of mathematization, the 

characteristics of learning activities, and the roles of teachers and students. For example, 

Khairunnisak et al. (2024) found differences in teachers’ understanding of RME principles after 

participating in professional development activities, particularly in their understanding of the 

reality principle. This finding indicates that understanding of RME may vary among individuals 

and therefore needs to be examined more deeply, including among prospective teachers who 

are still in the process of learning. 

The need to understand these aspects is increasingly important because prospective 
teachers are not only expected to explain RME but also to recognize and provide reasons for 

identifying its characteristics in various learning situations. Stating that RME is related to 
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everyday life does not automatically indicate an understanding of the role of context in the 

process of mathematization and mathematical concept development. Sevinç (2025) explained 
that prospective mathematics teachers have varying understandings of the characteristics of 

realistic mathematics problems. Their understanding involves not only the relationship between 

problems and everyday life, but also students’ experiences, the characteristics of the situations, 

and the possibility of using different strategies and obtaining different solutions. Tessema et al. 

(2025) found that prospective mathematics teachers experienced difficulties in carrying out the 

mathematization process when solving geometry problems through an RME-based approach. 

These findings indicate that prospective teachers’ understanding of RME needs further 

examination, particularly regarding how they understand and recognize the characteristics of 

the approach in learning situations. 

 Several studies have discussed RME from different perspectives, such as teachers’ 
understanding of RME, mathematization processes among prospective teachers, and the 

development of learning activities based on RME principles (Khairunnisak et al., 2024; 

Tessema et al., 2025; Kaya & Yavuz, 2025). In Indonesia, the PMRI approach has also been 

used in mathematics learning at the university level. For instance, Asfyra and Ja'faruddin (2026) 

investigated students’ understanding of fuzzy set concepts through PMRI-based learning. 

Although these studies have provided insights into the use of RME/PMRI in mathematics 

education, they do not specifically examine how undergraduate mathematics education students 

understand RME itself as a learning approach. This is worth investigating because learning 

about RME in a university course does not necessarily mean that students fully understand its 

principles or how they are applied in mathematics teaching. Students may be familiar with terms 

such as context, mathematization, and student-centered learning, but their explanations of these 
ideas and how they are connected may differ. It is therefore important to explore how students 

interpret the main principles of RME, including the use of context, the mathematization process, 

and the roles of teachers and students. Based on this consideration, the present study examines 

undergraduate mathematics education students’ understanding of RME in a Mathematics 

Education Study Program at an Indonesian university. The study is expected to offer insight 

into how prospective mathematics teachers understand RME and identify aspects that may need 

further attention in their preparation as future teachers. 

B. Method 

 This study employed a descriptive qualitative approach to examine how undergraduate 
students understand Realistic Mathematics Education (RME). This approach was appropriate 

because the study focused on students’ explanations and perspectives rather than testing the 

effect of a particular treatment (Sandelowski, 2000). The participants were 41 fifth-semester 

students from the Mathematics Education Study Program at Universitas Negeri Makassar. All 

students in the class were included in the study. Before data collection, they had received basic 

instruction on RME in a previous course, covering the use of context, mathematization, and the 

roles of teachers and students. Therefore, this study explored their understanding of RME after 

prior instruction. 

 Data were collected through eight essay test questions developed based on the main 

characteristics of RME. The questions covered the meaning and purpose of RME, the use of 

context, the roles of teachers and students, mathematization, the characteristics of RME, and 
examples of its implementation in mathematics learning (Hamidah et al., 2024; Tessema et al., 

2025). An instrument blueprint was prepared to relate each question to the aspects being 

examined. The essay test format allowed students to explain their understanding and reasoning 
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in their own words, including their interpretation of realistic mathematical problems and 

possible solution strategies (Sevinç, 2025). The instrument was developed based on the 
literature but was not subjected to formal expert validation or pilot testing. 

The test was administered individually for 60 minutes. Students were not allowed to use 

books, notes, or other reference materials. Before participating, students were informed about 

the research purpose and their consent was obtained. Their identities were protected through 

participant codes. No numerical scores were assigned because the responses were analyzed 

qualitatively. Follow-up interviews were conducted with selected students whose written 

responses were interesting, unclear, or different from those of others. The interviews aimed to 

clarify their reasoning and deepen the interpretation of their understanding of RME. 

Students’ responses were analyzed by reading and grouping them according to 

predetermined RME aspects: the meaning and purpose of RME, context, teacher and student 
roles, mathematization, and RME implementation. The analysis focused on similarities and 

differences in the clarity, accuracy, and depth of students’ explanations. For example, responses 

about context were examined to distinguish between those who viewed it merely as an 

everyday-life example and those who understood it as a starting point for developing 

mathematical strategies. Unclear or different responses were examined further through follow-

up interviews. The interview findings were used to clarify and support the interpretation of 

written responses. The results were presented descriptively using selected excerpts from both 

data sources (Mayring, 2021). 

C. Results and Discussion 

 The data analysis focused on students’ written responses regarding their understanding 
of the Realistic Mathematics Education (RME) approach, which were further explored through 

interviews with selected students. The written responses were used to examine how students 

explained the concepts and main characteristics of RME, while the interviews aimed to clarify 

their written responses and explore the reasoning underlying their understanding of these 

concepts. In general, students understood RME as a mathematics learning approach that 

emphasizes meaningful learning, the use of real-life situations, student activities, and 

connections between mathematics and everyday life. However, the depth of their understanding 

varied, particularly when they were asked to explain the relationships among context, the 

strategies used, models, and mathematical thinking processes. 

 

Students’ Understanding of RME as Meaningful and Contextual Learning 

The analysis showed that most students understood RME as an approach intended to make 

mathematics learning more meaningful and easier to understand by using problems that are 

relevant to students’ lives. Students did not associate RME merely with the ability to solve 

problems, but also with efforts to help students understand why a concept exists and recognize 

the connections between mathematics and situations they encounter in everyday life. For 

example, M1 associated RME with active student involvement and deeper understanding, while 

M10 explained that context can serve as a bridge that helps students understand mathematical 

concepts. 

However, the term “real-life context” was not always understood in the same way. In 

several responses, context was used as an example or everyday situation to make mathematical 
concepts easier to understand. Students used examples such as pizza, cake, shopping, measuring 

objects, and situations in their surroundings to explain learning through the RME approach. 

These responses indicate that students understood the relationship between mathematics and 
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everyday life, but did not always explain how context can serve as a starting point for 

mathematical activity. 
A deeper understanding was evident in M14’s response. This student connected context 

with student activities, the use of models, and the progression toward formal mathematics. In 

the written response, context was viewed as the starting point of learning and as a means of 

thinking that helps students understand a problem before moving toward more abstract symbols 

or formulas. 

 
Figure 1. Excerpt from M14’s response regarding the use of context as part of the RME 

learning process.  

The interview with M14 further clarified this understanding. 

Researcher: You mentioned that a real-life context becomes the “starting point of 

learning.” What do you mean by this? 

M14: It means that learning begins with a problem related to students’ everyday lives. 

Students first understand the problem and then look for ways to solve it. 

Researcher: So, is context in RME only used as an example? 

M14: No. Context helps students think about and find ways to solve a problem before 

they understand the more formal mathematical concept. 
M14’s explanation suggests that context was understood not merely as an illustration of 

everyday life but as a starting point for students to explore problems and develop their own 

solution strategies. This understanding is consistent with a central characteristic of RME, in 

which contextual situations provide opportunities for students to develop informal strategies 

and representations before moving toward more formal mathematical concepts. In this process, 

models can serve as a bridge between students’ initial reasoning about contextual problems and 

more formal mathematical representations. However, M14’s explanation primarily reflects an 

understanding of the role of context and students’ problem-solving activities; it does not 

necessarily demonstrate a complete understanding of the development of mathematical models. 

This distinction is important because recognizing the role of context is not the same as being 

able to explain all stages of mathematization or the development of models in RME. 
The written responses of the 41 students also need to be considered to understand the 

variation in their interpretations of context. Some students described context mainly as an 

example taken from everyday life, whereas others explained its role in initiating mathematical 

thinking and problem solving. The interview with M14 provides an illustration of the latter 

interpretation. These findings indicate that students could recognize the importance of context, 

2) What is the role of real-life contexts in RME? 
→ Context plays a role as a starting point for learning, a bridge for thinking, and a source of 
motivation. Concrete problems that are closely related to students’ experiences help them 
imagine the problems meaningfully before moving on to abstract symbols/formulas. 
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although their explanations differed in how they connected contextual situations with 

mathematical activity and the development of mathematical concepts. 
Students’ Understanding of the Roles of Teachers and Students in RME 

How students described the roles of teachers and students during the learning process 

reflected the extent to which they understood the RME approach. Most students stated that 

teachers should not merely provide formulas and solution procedures, but should also act as 

facilitators and guides who present problems, provide guidance, support discussions, and assist 

students when they encounter difficulties. At the same time, students were viewed as active 

participants who understand problems, seek ways to solve them, engage in discussions, use 

models, and construct concepts based on their activities. 

M10, for example, explained that the teacher acts as a facilitator and guide who provides 

contextually relevant problems and helps students develop ways to solve them. Students were 
viewed as active participants in developing strategies, constructing models, engaging in 

discussions, and discovering relevant concepts. M11’s response reflected a similar 

understanding, while M21 emphasized that students should be given space to solve problems 

using strategies of their own choice. 

However, several responses showed that the understanding of the concepts of “teacher as 

facilitator” and “student as active learner” was not always accompanied by an explanation of 

how these processes actually take place. Student activities were sometimes described generally 

as discussing or finding answers, without connecting them to strategy development, the use of 

models, comparison of solution methods, and the process of mathematization. 

The interview with M10 provided a more detailed explanation of this understanding. 

Researcher : In your response, you described the teacher as a facilitator. What does the 
teacher do as a facilitator in the RME learning process? 

M10 : The teacher gives students a problem, then helps and guides them when they have 

difficulties. The teacher does not immediately provide the formula or the answer. 

Researcher : What if students find different ways to solve the problem? 

M10: The teacher can ask students to explain their methods, and then they can discuss 

them together. This way, students know that there are several methods for solving a problem. 

Researcher: Then, what is the role of the students in this process? 

M10: Students need to be actively involved in understanding the problem, trying their 

own strategies, discussing with others, and finding relevant concepts  

from the given problem. 
M10’s statement shows that the concept of the teacher as a facilitator was connected to 

concrete actions, namely presenting problems, providing assistance when needed, and giving 

students opportunities to explain and compare strategies. This indicates that students’ 

understanding of the roles of teachers and students became clearer when they were asked to 

describe the learning process in concrete terms. 

Variations in Students’ Understanding of Mathematization and Modeling 

Variations in students’ understanding became more apparent when they explained the 

process of mathematization. Some students were able to explain mathematization as the process 

of transforming real-world problems into mathematical forms and continuously developing 

their representations toward more formal forms. Several students explicitly referred to the 

concepts of horizontal and vertical mathematization. M2 explained that horizontal 
mathematization is the process of transforming a problem situated in a context into a 

mathematical form, whereas vertical mathematization involves developing that mathematical 
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form toward a more formal level. Similar explanations were also found in the responses of M4, 

M8, M24, M26, M27, M34, M38, and M40. 
Understanding of models also emerged from the students’ responses. M10 and M14 

viewed a model as a tool that helps students understand problems and connect their informal 

ways of thinking with more formal mathematical forms. M25 explained that a real-world 

problem can first be transformed into a mathematical form or model before being used to find 

a solution. These responses indicate that students had begun to understand the relationship 

among context, students’ learning strategies, models, and the process of developing formal 

mathematical understanding. 

 
Figure 2. Excerpt from M2’s written response regarding their understanding of horizontal 

and vertical mathematization in RME. 
The interview with M2 further clarified how the student understood the process of 

mathematization. 

Researcher : In your response, you explained horizontal and vertical mathematization. In 

your view, what happens when a student first encounters a situation related to a real-life 

context? 

M2 : Students first understand the given problem and then try to connect it with an 

appropriate mathematical concept or form in order to solve the problem. 

Researcher : What does it mean to transform a contextual problem into a mathematical form? 

M2 : In my opinion, students begin by constructing a model or representing the 

information from the problem in mathematical form so that the problem becomes 

easier to solve. 
Researcher : Then, what distinguishes mathematization from simply solving a word problem? 

M2 : In mathematics, students do not immediately use a formula. They first need to 

understand the problem, then transform it into a mathematical form, and continue 

until they arrive at a concept or a more formal mathematical form. 

M2’s explanation indicates that mathematization was understood as a gradual process that 

connects a contextual situation to a more formal mathematical form. This understanding goes 

beyond merely recognizing the terms horizontal and vertical mathematization; it also 

encompasses the relationship between understanding the problem, constructing a model, and 

progressing toward a more formal mathematical form. 

 

“What I understand about mathematization in RME is: 
In RME mathematization is divided into two: 

a) Horizontal: from contextual problems toward a formal mathematical form. 

b) Vertical: informal mathematics becomes formal.” 
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Developing Understanding of Mathematization 

Although some students were able to explain mathematization relatively 
comprehensively, several responses indicated that their understanding was still developing. 

M22 explicitly expressed uncertainty about the meaning of mathematization, although the 

student subsequently associated it with the process of transforming a story or problem into 

mathematical form. Meanwhile, M33 

associated mathematization with mathematics learning connected to real-life situations and 

students’ active involvement, but did not specifically explain how the mathematization process 

takes place. 

 

Figure 3. Excerpts from the written responses of M22 and M33 indicating an incomplete 

understanding of the concept of mathematization in RME. 

The findings were further explored through interviews. M22 explained: 

“If we only provide examples from everyday life, in my opinion, that is the use of context. 

Mathematization is more about the process of transforming the problem into a mathematical 

form.” (M22) 

A similar response was found in M33. When asked to explain the meaning of 

mathematization again, M33 stated: 
“The use of context is more about taking examples from everyday life, whereas 

mathematization involves a process of transforming or connecting the problem to 

mathematics.” (M33) 

The two interviews indicate that the students’ understanding of mathematization became 

clearer when they were given an opportunity to explain their ideas orally. M22 more explicitly 

distinguished the use of context from mathematization, while M33 began to identify the process 

of connecting contextual problems to mathematics. Thus, the lack of clarity in the written 

responses does not necessarily indicate an absence of understanding, but may indicate that the 

students’ understanding had not yet been fully articulated in written form. At the same time, the 

explanations provided by both students remained general and did not yet demonstrate an in-

depth understanding of the relationships among context, models, strategies, and the progression 
toward formal mathematics. 

Image 1: 

“In general, I am still unable to clearly explain my understanding of mathematization. However, in 
my opinion, mathematization in RME involves transforming an abstract form or a story into a 

mathematical form as part of the process of solving a problem.” 

Image 2: 
“In my understanding, mathematization in RME is a mathematics learning approach that is 

connected to real-life situations/everyday life, which makes students more actively engaged in 

critical thinking. However, in its implementation, RME can also make it difficult for students to 
apply the approach at first, particularly those who do not have prior experience.” 
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The findings show that context is the most easily recognized aspect of RME among the 

students. Students were able to identify everyday-life situations as a characteristic of RME, but 
their understanding of the role of context varied. Some students viewed context as an example 

used to clarify the material, whereas students with a more developed understanding connected 

context with learning activities and progression toward more formal mathematics. 

This difference is important because, in the RME approach, context is not used merely to 

make mathematical problems appear more closely related to students’ lives. Context should 

provide opportunities for students to explore situations, develop strategies, and construct 

representations. Sari et al. (2025) stated that, in the iceberg model, the situational context serves 

as the initial part that connects students’ experiences with the development toward model-of, 

model-for, and more formal mathematical concepts. This finding helps explain why students 

more readily understand context than its educational function throughout the RME learning 
process. 

Regarding the roles of teachers and students, students generally understood the shift from 

teacher-centered learning to a learning model that provides greater opportunities for student 

activity. However, some responses still reflected an understanding that was primarily 

declarative. Students might describe the teacher as a facilitator but were not always able to 

explain the specific actions teachers take to support the development of students’ strategies and 

mathematical thinking. 

In RME, the teacher’s role involves more than simply withholding direct answers. 

Teachers need to design problems that allow students’ strategies to emerge, ask questions that 

support exploration, organize discussions, and help students develop informal thinking toward 

more formal mathematical forms. Tessema et al. (2025) showed that prospective mathematics 
teachers still face challenges in the mathematization process, including constructing 

representations, making generalizations, and connecting strategies with mathematical concepts. 

This finding reinforces the results of the present study, suggesting that understanding the 

teacher’s role in RME needs to be connected to how teachers facilitate the development of 

students’ mathematical thinking. 

The greatest variation in understanding was found in mathematization. Some students 

were able to explain horizontal and vertical mathematization and relate them to the progression 

from contextual problems toward more formal mathematical forms. However, others still 

described mathematization generally as the process of connecting mathematics with everyday 

life. This indicates that the ability to mention RME terminology does not necessarily 
demonstrate an understanding of the relationships among the components of the learning 

process. 

This finding is consistent with Tessema et al. (2025), who reported that prospective 

mathematics teachers experienced difficulties in the mathematization process, particularly in 

constructing representations, making generalizations, and connecting strategies with 

mathematical concepts. Sari et al. (2025) also showed that the development of understanding 

in RME occurs through relationships among context, models, and formal mathematical 

concepts. Thus, the variation found in the present study can be interpreted as differences in 

levels of understanding: students generally found it easier to recognize the observable 

characteristics of RME in the learning process, but required deeper understanding to explain 

the relationships among these components. 
These findings have implications for the way prospective mathematics teachers are 

prepared. RME learning should provide experiences beyond simply recognizing the definition 
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and characteristics of the approach. Students need to understand how real-world problems can 

serve as starting points for mathematical learning, how informal thinking develops through the 
use of models, and how discussion and reflection can support progression toward more formal 

mathematical understanding. Sari et al. (2025) emphasized the importance of the relationships 

among context, models, and formal concepts in prospective teachers’ learning experiences, 

while Nursyahidah et al. (2025) showed that meaningful learning experiences should integrate 

context, problem solving, mathematical communication, and the design of learning activities. 

Therefore, RME learning in mathematics teacher education should not merely involve 

students receiving theoretical knowledge, but should also engage them as participants who 

experience, analyze, and reflect on the learning process. Students should be given opportunities 

to compare different approaches to solving problems, identify the role of the models used, 

analyze students’ responses, and reflect on teachers’ actions during the learning process. Such 
experiences may help students move from merely recognizing the characteristics of RME 

toward being able to explain the relationships among its components and develop learning plans 

that are consistent with RME principles. 

Overall, the Mathematics Education students in this study demonstrated a relatively good 

understanding of RME, particularly regarding meaningful learning, the use of context, student 

activity, and the teacher’s role as a facilitator. However, the depth of their understanding was 

not uniform. Greater variation was found in mathematization and modeling, particularly when 

students were asked to explain the relationships among context, students’ strategies, the models 

they constructed, and formal mathematics. The findings indicate that students found it easier to 

recognize the observable characteristics of RME in the learning process than to explain the 

mathematical processes underlying the relationships among these characteristics. 

D. Conclusion 

This study explored how undergraduate mathematics education students understand 

Realistic Mathematics Education (RME) after receiving basic instruction on the approach. The 

findings show that students were able to identify several key aspects of RME, particularly 

meaningful learning, the use of context, student activity, and the teacher’s role as a facilitator. 

However, differences were found in their explanations of mathematization and modeling. While 

some students could describe how contextual situations are developed into mathematical 

representations and formal concepts, others mainly associated mathematization with connecting 

mathematics to everyday life. 
The contribution of this study lies in providing insight into how prospective mathematics 

teachers interpret the principles of RME, including aspects that they understand and those that 

require further attention. These findings suggest that mathematics teacher education programs 

should provide opportunities for students to examine the connections among context, models, 

strategies, mathematization, and formal mathematical concepts, rather than focusing only on 

the characteristics of RME. Future research could explore how students’ understanding 

develops through RME-based learning experiences and examine how this understanding is 

reflected in their ability to design and implement RME-based mathematics lessons. Such studies 

could provide further insight into the preparation of prospective mathematics teachers to apply 

RME principles in classroom practice. 
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