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Abstract

This study aims to enhance student learning outcomes on triangle material by applying the Realistic
Mathematics Education (RME) learning model. The research is designed as classroom action
research, conducted in two cycles. The findings indicate that the application of RME in mathematics
teaching at SMP Negeri 1 Sitolu Ori was effective. In Cycle 1, teacher observations showed an average
implementation score of 64.38%, categorized as sufficient, while the student learning outcomes
averaged 64.52%, also in the sufficient category, with a 52.38% completion rate. By Cycle 2, teacher
observations improved to an average of 85.00%, categorized as good, and student learning outcomes
increased to an average of 83.21%, with a 100% completion rate and no unsuccessful students. The
results demonstrate that the RME model significantly improved both teaching quality and student
achievement, meeting the target of 75% learning completeness.
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INTRODUCTION

Mathematics education has long been a central focus in educational research
due to its crucial role in developing cognitive and problem-solving abilities in
students. Among the various pedagogical approaches that have emerged to improve
students' mathematical understanding, Realistic Mathematics Education (RME)
stands out as one of the most effective and transformative. Originating from the
Netherlands, RME focuses on connecting mathematical concepts to real-life
contexts, allowing students to engage with mathematics in meaningful ways. By
using real-world problems and situations, RME encourages students to view
mathematics not merely as a set of abstract rules but as a tool for solving practical
problems. This approach fosters a deeper understanding of mathematics and
enhances students' ability to think critically and solve problems creatively
(Gravemeijer, 2020).
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One of the key elements of the RME approach is its emphasis on the role of
mathematical representations as mediators between mathematical belief systems
and problem-solving abilities. Yuanita et al. (2018) explored how different forms of
mathematical representation, such as visual models and diagrams, bridge the gap
between students' intuitive understanding and formal mathematical knowledge.
Their research found that students who engage with mathematical representations
were more likely to develop a solid conceptual understanding and demonstrate
improved problem-solving abilities. This is particularly significant in fostering
students' belief in their own mathematical abilities, as it helps them connect abstract
concepts to tangible experiences.

The development of effective learning tools based on the RME approach has
become a focus of many recent studies. Ulandari et al. (2019) conducted research
into learning materials designed with RME principles, emphasizing the importance
of contextualized problems that students can relate to. The study showed that such
materials not only enhanced students’ mathematical problem-solving abilities but
also increased their self-efficacy, making them more confident in tackling
mathematical challenges. Similarly, Putri et al. (2019) examined the development of
learning tools aimed at improving students' spatial ability and motivation through
RME, further underscoring the holistic benefits of this approach. These findings
align with broader research suggesting that RME, by integrating real-life contexts
into mathematics education, can enhance not just cognitive skills but also students’
attitudes toward learning mathematics.

Manipulative media, such as physical objects or digital tools, are another
crucial aspect of the RME approach. These tools provide students with a hands-on
experience, allowing them to explore mathematical concepts in a concrete way.
Research by Umar and Zakaria (2022) revealed that the use of manipulative media
in RME significantly improved elementary school students' problem-solving skills.
This finding highlights the importance of providing students with interactive and
engaging tools that encourage active participation and foster deeper conceptual
understanding. The role of manipulative media is particularly essential in early
childhood and elementary education, where students are just beginning to form
foundational mathematical concepts.

Moreover, RME's effectiveness is not limited to improving problem-solving
skills but extends to fostering critical thinking and the development of higher-order
thinking skills (HOTS). A study by Silaban et al. (2024) demonstrated that the
incorporation of culturally relevant content—such as integrating the Toba Batak
culture into mathematics lessons—not only helped improve students' problem-
solving abilities but also enhanced their HOTS. This highlights the adaptability of the
RME approach in various educational contexts and its ability to incorporate local
cultural elements, making learning more relatable and engaging for students from
diverse backgrounds.
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The role of RME in early childhood education has also garnered attention, as
studies have shown that early exposure to realistic contexts in mathematics learning
can significantly enhance young children's mathematical understanding. Utama et
al. (2022) explored how RME principles were applied in early childhood settings,
finding that it fostered early mathematical thinking and provided a strong
foundation for future learning. This aligns with the broader goals of early childhood
education, which seeks to build cognitive skills that will support later academic
success.

The impact of RME on mathematical literacy and problem-solving has been
extensively studied in Indonesia, where the approach has been widely adopted and
researched. According to a review by Prahmana et al. (2020), over two decades of
RME research in Indonesia have demonstrated its broad effectiveness across
different educational levels. The review highlighted how RME contributes to
improving students’ mathematical literacy, problem-solving skills, and conceptual
understanding. In particular, studies by Jeheman et al. (2019) and Rusdi et al. (2023)
found that RME significantly enhanced students' mathematical comprehension and
problem-solving abilities. The ability of RME to increase students’ problem-solving
skills was also confirmed by Nurjamaludin et al. (2021), who observed its positive
impact on students' ability to approach and solve complex mathematical problems.

In addition to improving students’ individual mathematical skills, RME has
also been shown to foster a collaborative learning environment that encourages
students to work together and share ideas. Research by Rosfiani et al. (2024) found
that when RME was integrated with collaborative learning methods, such as group
investigation, students demonstrated improved problem-solving abilities and
developed essential social and communication skills. This highlights the versatility
of RME, not only as a tool for individual cognitive development but also for
promoting teamwork and interpersonal skills, which are critical in today’s
collaborative world.

Finally, RME'’s potential for improving students' self-efficacy, motivation, and
overall attitude toward mathematics cannot be overstated. Studies like those by
Samritin et al. (2023) and Hidayat et al. (2020) underscore how the approach
enhances students' confidence and engagement in mathematics. By positioning
students as active participants in their learning, RME helps them to develop a sense
of ownership over their mathematical understanding, which ultimately leads to
greater success in both academic and real-world problem-solving situations.

The vast and growing body of research on RME continues to demonstrate its
efficacy in enhancing mathematical understanding, problem-solving abilities, and
student engagement. As the field of mathematics education continues to evolve,
Realistic Mathematics Education offers a powerful framework for reshaping how
mathematics is taught and learned, making it more relevant, engaging, and effective
for students worldwide.
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METHOD

This study employs Classroom Action Research (CAR) to examine the
implementation of the Realistic Mathematics Education (RME) model in the
mathematics learning process. The research is conducted in two cycles, each
comprising two learning sessions followed by a learning outcomes test. If new issues
arise, the research proceeds to a second cycle, adhering to the same steps as the first.
If the issues persist in the second cycle, a discussion is held to identify the factors
influencing learning outcomes. The research utilizes various instruments for data
collection, including observation sheets, learning outcome tests, questionnaires, and
interview guidelines (Astuti, 2018). Observation data are gathered before the
intervention by observing both teacher and student activities through direct field
observations. The learning outcome tests are used to assess students' academic
abilities and performance.

The research follows four stages in the Action Research process: 1) Planning:
This stage involves developing a detailed and effective plan for the Problem-Based
Learning model after identifying the issues faced in the classroom; 2) Action: The
planned intervention is implemented; 3) Observation: Data are collected through
observations during the action stage; and 4) Reflection: This stage involves
analyzing the effectiveness of the intervention and planning for further
improvement (Maulana et al., 2023).

Data are analyzed to assess the impact of the RME model on students'
problem-solving skills, and the cycle continues iteratively, making adjustments
based on the observations and reflections in each cycle (Kasim et al., 2017). This
approach allows for a continuous improvement process, facilitating a more tailored
and responsive learning environment.

RESULTS AND DISCUSSION

This section presents a detailed account of the findings from the study that
aimed to implement and assess the Realistic Mathematics Education (RME) model
in improving student participation and learning outcomes of eighth-grade students
at SMP Negeri 1 Sitolu Ori. The data were collected over two cycles, and both
qualitative and quantitative measures were used to evaluate the effectiveness of the
model.

Student Participation

Student participation, a critical aspect of the study, was measured through
observations of interest, attention, and involvement during lessons.

In Cycle 1, student participation showed moderate results. During the first
meeting, the levels of interest (56.55%), attention (57.74%), and overall
participation (59.52%) were relatively low. However, by the second meeting of
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Cycle 1, all three aspects improved, with interest reaching 60.12%, attention
increasing to 63.09%, and participation rising to 64.88%. Despite this improvement,
it was evident that further strategies were needed to maximize engagement.

In Cycle 2, after adjustments were made based on feedback from Cycle 1, there
was a significant increase in student participation. In the first meeting of Cycle 2,
interest rose to 78.52%, attention increased to 80.09%, and participation reached
81.18%. The improvements were even more pronounced in the second meeting,
where interest reached 85.14%, attention increased to 86.45%, and participation
rose to 88.76%. These results indicate that the changes made to the learning
approach in Cycle 2 had a positive effect on student engagement and participation.

Table 1. Comparison of Student Participation in Cycle 1 and Cycle 2

Cycle Meeting Meeting 1 Meeting 1 Meeting Meeting 2 Meeting 2
1Interest Attention  Participation 2 Interest Attention Participation

Cycle 56.55% 57.74% 59.52% 60.12% 63.09% 64.88%
1
Cycle 78.52% 80.09% 81.18% 85.14% 86.45% 88.76%
2

Learning Outcomes

The learning outcomes were assessed by comparing the results of students'
performance on tests at the end of each cycle. In Cycle 1, the average score was
54.52, indicating that students had a moderate understanding of the material.
However, in Cycle 2, the average score significantly improved to 83.21,
demonstrating a notable increase in student performance. This improvement of
28.69 points suggests that the RME model helped enhance student understanding
and mastery of mathematical concepts.

Siklus |

70

60
50
40
30
20
10

0

Angket Kualitas  Rata-rata Hasil Belajar Ketuntasan Ketidaktuntasan
Pembelajaran

Published By STAI Miftahul Ula Nganjuk | 522



Edutec

Journal of Education And Technology

2597-9221 (Online)

Volume 8 Number 2 December 2024

Siklus Il

120
100
80
60
40
20
0

Angket Kualitas Rata-rata Hasil Ketuntasan Ketidaktuntasan

Pembelajaran Belajar

Figure 1. Comparison of learning outcomes in Cycle I and Cycle IL

Learning Quality Questionnaire

To assess the overall quality of the learning experience, students completed a
learning quality questionnaire at the end of each cycle. In Cycle 1, the average score
on the questionnaire was 64.38%, indicating that students felt somewhat engaged
but still found the learning process lacking in certain areas. In Cycle 2, however,
students reported a higher level of satisfaction, with the average score increasing to
88.69%. This improvement reflects the positive impact of the revised teaching
strategies in Cycle 2, which emphasized greater student interaction, real-world
applications, and collaborative learning.

Table 2. Average Questionnaire Scores in Cycle 1 and Cycle 2

Cycle Average Questionnaire Score (%)
Cycle 1 64.38%
Cycle 2 88.69%

Interviews with Students

Qualitative data from student interviews revealed important insights into their
perceptions of the learning process. Initially, many students expressed hesitation in
engaging with the material, as they were not accustomed to a highly interactive and
problem-solving-focused classroom environment. However, by the second cycle,
students reported feeling more confident in their ability to participate in discussions
and solve mathematical problems. They also expressed a greater appreciation for
the incorporation of real-life problems into lessons, which made the material feel
more relevant and engaging.
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Teacher Observations

The teacher’s role in facilitating the RME approach was critical. In Cycle 1, the
teacher faced challenges in fully engaging all students, as the model had only been
partially implemented. In Cycle 2, however, the teacher made adjustments based on
the reflections from Cycle 1, such as increasing the focus on group work and
encouraging greater student inquiry. These changes helped create a more
interactive and supportive learning environment. The teacher observed an increase
in student collaboration and reported that students were more comfortable working
together and asking questions, which contributed to a more dynamic and effective
learning experience.

Changes in Teaching Practices

The shift in teaching practices across the two cycles was essential to the study's
success. In Cycle 1, the teacher attempted to integrate aspects of the RME model but
faced difficulties in achieving full student engagement, especially due to the initial
lack of emphasis on real-world contexts and group work. After reflecting on the
results of Cycle 1, the teacher made strategic adjustments in Cycle 2, emphasizing
real-life problem solving, student collaboration, and inquiry-based learning. These
modifications were crucial in increasing both participation and learning outcomes,
as reflected in the significant improvements seen in Cycle 2.

Discussion

This study sought to explore the impact of the Realistic Mathematics Education
(RME) model on student engagement and academic achievement in mathematics at
SMP Negeri 1 Sitolu Ori. By examining the results across two cycles of action
research, the findings provide valuable insights into how RME can enhance both the
quality of instruction and the overall learning outcomes in a junior high school
setting.

The first cycle served as an initial phase where students' engagement levels
were relatively low. Observation data indicated that the participation rates of
students—measured by interest, attention, and active involvement—were below
optimal, with an average of 56.55% for interest, 57.74% for attention, and 59.52%
for participation in the first meeting. These results highlight the typical challenges
faced at the beginning of a new teaching approach, particularly one that deviates
from conventional methods. Despite these challenges, by the second meeting of
Cycle 1, these figures showed an upward trend, rising to 60.12%, 63.09%, and
64.88% for interest, attention, and participation, respectively. This early
improvement can be attributed to the dynamic and interactive nature of the RME
model, which encourages active problem-solving and collaboration, essential
features that help engage students (Setianingsih et al.,, 2023).
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However, the second cycle showed a remarkable improvement. Student
engagement during Cycle 2 was significantly higher, with average interest, attention,
and participation rates increasing to 78.52%, 80.09%, and 81.18%, respectively, by
the first meeting. This increase continued through the second meeting, where these
percentages further rose to 85.14%, 86.45%, and 88.76%. The enhancement in
engagement can be attributed to several factors: firstly, the educator's reflective
adaptation based on feedback from the first cycle, and secondly, the nature of RME,
which uses real-life problems to connect abstract mathematical concepts with the
students' everyday experiences. This approach is not only more engaging but also
helps students relate mathematical ideas to the world around them, making learning
more meaningful (Rasmi et al., 2022).

Moreover, the improvement in academic performance mirrored the increase
in student engagement. In Cycle 1, the average test score at the end of the cycle was
54.52%. While this was an improvement over the baseline, it was in the second cycle
that the impact of the RME approach was most evident. By the end of Cycle 2, the
average score rose to 83.21%. This jump can be explained by several factors: the
gradual increase in student involvement, the focus on problem-solving through
group work, and the improved classroom management and instructional strategies
employed by the teacher. The RME method's emphasis on real-world relevance
likely played a significant role in improving students’ conceptual understanding,
making them more capable of applying their knowledge during the assessment
phase. The findings corroborate those of Setianingsih et al. (2023), who found that
RME is particularly effective for improving conceptual understanding in
mathematics by involving students in contextualized learning scenarios.

The improvement in student outcomes was not only reflected in their test
scores but also in their perceptions of the quality of instruction. At the end of Cycle
1, the average score for the learning quality questionnaire was 64.38%. This figure
rose substantially to 88.69% by the end of Cycle 2. This dramatic improvement
suggests that students began to appreciate the relevance and the interactive nature
of the learning activities, especially after the second cycle of instruction. The
teacher’s ability to adapt the teaching method and integrate student feedback,
particularly with respect to using more real-world scenarios, likely contributed to
this increased satisfaction. These results are consistent with the study by Maulana
et al. (2023), which found that reflective practices and iterative improvement were
essential in enhancing the quality of instruction.

The results of this study are in line with prior research on the effectiveness of
the Realistic Mathematics Education (RME) approach in fostering student
engagement and improving learning outcomes. Setianingsih et al. (2023) similarly
reported that RME helped increase student participation and interest in
mathematics by presenting contextual problems that students could relate to, thus
making the learning experience more engaging. Additionally, the improvement in
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academic performance observed in this study is consistent with previous findings,
such as those by Rasmi et al. (2022), who noted that real-life application of
mathematics through RME leads to better conceptual understanding and retention.
In these studies, the involvement of students in collaborative learning settings was
critical in enhancing both engagement and achievement, just as it was in the present
research.

However, this study makes a distinct contribution by employing a cyclical
action research methodology, where the teacher systematically reflected on and
improved teaching practices between each cycle. This reflection and adaptation
contributed to significant improvements in student outcomes. Unlike some previous
studies that focused on a single-phase implementation of RME, the two-cycle
approach allowed for real-time feedback and adaptations, which likely contributed
to the marked improvement between the two cycles. This process of iterative
adaptation is consistent with the findings of Sapitri et al. (2022), who emphasize the
importance of reflective practice in teaching, especially when applying new
pedagogical models.

This research adds to the growing body of evidence supporting the
effectiveness of the Realistic Mathematics Education (RME) model in junior high
school settings. It highlights the importance of adapting teaching strategies based
on ongoing observations, reflecting the dynamic nature of the teaching-learning
process. The significant improvements observed across both student engagement
and academic outcomes confirm that RME is a viable pedagogical model for fostering
deeper understanding in mathematics. Furthermore, the results underscore the
importance of using real-world contexts to make mathematical learning more
relevant, which has been shown to improve both interest and achievement in
mathematics.

The findings of this study underscore the power of reflective, context-based
approaches like RME in transforming mathematics education. By actively involving
students in solving real-world problems and encouraging collaboration, students
not only engaged more effectively with the content but also demonstrated
substantial improvements in their learning outcomes. These findings contribute to
the growing literature on effective mathematics teaching strategies, particularly in
junior high schools, and provide valuable insights for future educational practices.

CONCLUSION

This study, conducted at SMP Negeri 1 Sitolu Ori with 42 eighth-grade students,
aimed to assess the effectiveness of the Realistic Mathematics Education (RME)
model in fostering student engagement and improving academic performance.
Through a structured approach, which involved presenting real-world problems,
group collaboration, and guided conclusions, the study demonstrated significant
improvements in both student participation and academic outcomes.
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The results showed a notable increase in student participation and academic
achievement across the two cycles. In the first cycle, participation rates were
initially low but improved by the second cycle. Specifically, student engagement, as
measured by interest, attention, and participation, increased from 56.55%, 57.74%,
and 59.52% in the first cycle to 60.12%, 63.09%, and 64.88% in the second cycle.
This was complemented by a significant rise in academic performance, with average
test scores increasing from 54.52% in the first cycle to 83.21% in the second cycle.
The improvement in both engagement and performance can be attributed to the
effective implementation of RME, which emphasizes contextual learning and
problem-solving, enhancing the students' ability to relate mathematical concepts to
their everyday experiences.

Furthermore, the quality of learning, as indicated by the students' feedback on
the questionnaires, also showed improvement—from 64.38% in Cycle 1 to 88.69%
in Cycle 2. These results reflect not only the increased engagement of the students
but also the teacher's reflective practice and ability to adapt teaching methods based
on feedback, a core element of the RME model. The positive impact of these
adjustments on student motivation and involvement was key to the improvement in
overall learning outcomes.

The Realistic Mathematics Education model has proven to be an effective
teaching strategy for enhancing student engagement and improving academic
performance in mathematics. By linking abstract mathematical concepts to real-
world situations, RME creates a more engaging and meaningful learning experience,
thereby facilitating deeper understanding and better student outcomes. This study
adds to the growing body of evidence supporting the use of RME in secondary
education, aligning with findings from Rasmi et al. (2022) and Sapitri et al. (2022),
which highlight the model’s ability to improve student engagement and
comprehension in mathematics.

This research opens avenues for further exploration into the long-term effects
of RME, its application across different subject areas, and the potential for scaling its
use in various educational settings. Additionally, it underscores the importance of
reflective teaching practices in improving the quality of education. The positive
implications of this study suggest that educational institutions should consider
adopting and further exploring innovative models like RME to enhance student
learning experiences and academic success in mathematics and beyond.
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