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Abstract

This study addresses the limited implementation of the Realistic Mathematics
Education (RME) model in primary schools, despite its proven potential to
enhance students’ higher-order thinking skills (HOTS) and problem-solving
abilities. The research aimed to evaluate the effectiveness of the RME model in
improving mathematics learning outcomes among sixth-grade students at SD
Negeri 2 Masbagik Timur during the 2025/2026 academic yeat. A quantitative
experimental design was employed, involving 18 purposively selected students.
Data were collected using validated and reliable pretest and posttest
instruments. Statistical analysis included descriptive statistics, normality testing,
paired sample t-tests, and effect size measurement. Results indicated a
significant improvement in students' performance, with the mean posttest
score (M = 72.36) notably higher than the pretest score (M = 53.19). The
paired t-test confirmed this improvement as statistically significant (t = -6.774,
p < 0.001), while the effect size analysis yielded a very large Cohen’s & value of
1.60. These findings demonstrate that the RME model effectively enhances
mathematical achievement, particularly in students’ ability to interpret
problems, develop solution strategies, and critically assess outcomes. The study
concludes that embedding realistic and contextualized problems into
mathematics instruction significantly promotes student-centered learning and
strengthens HOTS-oriented problem-solving capabilities. It recommends that
educators and curriculum designers adopt RME-based approaches to foster
more meaningful and active learning environments. Future research should
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consider larger sample sizes and longitudinal designs to assess the long-term
impact and generalizability of RME implementation.

Keywords: RME Model; Higher-Order Thinking Skills (HOTS); Problem
Solving; Mathematics Learning; Primary Education

INTRODUCTION

The learning process in schools is influenced by various factors, among which
teachers play a central role in determining students’ academic success. Teachers are
responsible not only for delivering material but also for designing learning environments
that foster student engagement and meaningful understanding (Mawardi et al., 2022). In
mathematics education, this responsibility is particulatly crucial, as mathematics requires
students to develop reasoning, logic, and problem-solving skills rather than simply
memorizing formulas. However, in practice, many mathematics classes still rely on
conventional approaches such as teachers, which limit students’ opportunities to actively

participate in knowledge construction.

One innovative approach that addresses these issues is the Realistic Mathematics
Education (RME) model. The essence of RME is to provide “realistic”’ contextual
situations as a starting point for learning, allowing students to construct their own strategies
and procedures. This process of mathematizing systematically promotes higher order
thinking skills (HOTS) and problem-solving abilities when tasks are designed progressively
and embedded in meaningful contexts (Wulandari & Nurhaliza 2023; Van den Heuvel-
Panhuizen, 2020). Realistic Mathematics Education emphasizes interaction with the
environment and begins with real-life problems experienced by students, placing greater
focus on process skills in solving problems (Wicaksono et al., 2021). Furthermore, RME
has been shown to enhance students’ understanding of mathematical concepts by
emphasizing their relevance to everyday life, helping them to find meaning and application

in what they learn (Mutik & Kharisudin, 2024).

HOTS—comprising critical thinking, creative thinking, and problem-solving
skills—are indispensable in the 21st century, where rapid scientific and technological
advancements demand students to think analytically, evaluate critically, and create

innovatively (Rahmi et al., 2024; Syukra et al., 2025). In the context of mathematics,
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problem-solving involves four main steps: understanding the problem, designing a solution,
finding the solution, and reviewing the process (Adibta et al., 2024; Polya in Sutisna &
Pujiastuti, 2023). Problem-solving thus represents not only a core mathematical
competency but also a higher-level cognitive activity essential for students’ academic and
everyday life success. Nevertheless, students often face difficulties when confronted with
HOTS-oriented tasks, as they are more accustomed to answering low-level or routine

questions (Winarti & Istiyono, 2022).

Previous studies have consistently highlighted the effectiveness of RME. For
instance, national reflections on RME emphasized that contextualization, symbolization,
and generalization facilitated through RME can enhance students’ problem-solving ability
at the primary level (Van den Heuvel-Panhuizen, 2020). Similarly, Inci, Peker, and
Kiciikgencay (2023) reported that structured RME practices—particularly those involving
layered contextual tasks and collaborative reflection—have improved elementary students’
orientation toward HOTS. Apriliani et al., (2022) also stressed that RME encourages
students to reconstruct mathematical concepts based on their lived experiences, while
Rangkuti (2019), Hidayati & Mashuri, (2024), and Susilo in Wulan & Aan (2023)
emphasized that mathematics should be closely linked to reality, as it is essentially a human
activity rooted in everyday life. Steps of RME learning—understanding contextual
problems, solving them, comparing and discussing answers, and drawing conclusions—
further strengthen its contribution to students’ meaningful learning (Nasriwandi et al.,

2021).

Despite these promising findings, classroom observations at SD Negeri 2 Masbagik
Timur on April 16, 2025, revealed that students’ performance in mathematics remained
low. Teachers primarily relied on lecture-based instruction supported by worksheets,
without adequately linking concepts to daily life. Consequently, students were less active,
showed low concentration, and experienced difficulties in solving HOTS-based problem-
solving tasks. Many students failed to understand the questions, made careless errors, and
rarely reviewed their work. This condition suggests that students’ HOTS-oriented problem-

solving ability, particularly in Grade VI, is still far from satisfactory.

Several empirical studies also confirm the effectiveness of RME in improving
learning outcomes. Hagina et al., (2022) found significant improvement in fifth graders’

mathematics performance after being taught with RME compared to conventional
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methods. Similarly, Amaliawan, et al, (2024) demonstrated that RME significantly increased
students’ post-test scores compared to non-RME approaches. Umam, et al, (2024) reported
that RME significantly enhanced critical thinking and reasoning abilities, while Sugiarto,
(2025) showed that RME had a significant influence on problem-solving skills among fifth
graders. These findings resonate with broader studies emphasizing the importance of
HOTS-oriented assessments in fostering critical thinking and creativity in the globalized

21st-century context (Gunartha, 2024)

Although prior studies have shown that RME improves students’ mathematical
performance, most of these studies were conducted at the general primary level or focused
on lower grades. Limited attention has been given to how RME specifically influences sixth
graders’ higher-order problem-solving ability, particularly in rural schools such as SD
Negeri 2 Masbagik Timur. Moreover, previous studies often highlighted improvements in
general mathematical achievement, but fewer addressed HOTS-based problem-solving as a
specific outcome. This indicates a gap in understanding how RME can be systematically
integrated to strengthen students’ higher-order thinking in real classroom conditions where

teacher-centered practices are still dominant.

This study contributes novelty by focusing on the application of RME in the
context of sixth-grade students at SD Negeri 2 Masbagik Timur, where learning still heavily
relies on conventional approaches. Unlike previous research that generally measured the
effect of RME on broad mathematics outcomes, this study specifically investigates the
impact of RME on higher-order problem-solving ability (HOTS). The study also provides
local evidence from a rural Indonesian school, offering new insights into how RME can
address persistent challenges in student engagement, concentration, and active learning

within mathematics education.

This research is grounded in two main theoretical perspectives. First, the
constructivist learning theory, which posits that students actively build knowledge through
experience and contextual interaction (Piaget; Vygotsky in Schunk, 2020). In this
framework, RME aligns with the principle of learning through realistic problems, allowing
students to construct meaning and develop strategies collaboratively. Second, Polya’s
problem-solving model provides the operational framework for measuring HOTS in
mathematics, as it outlines the structured steps required for students to engage in higher-

level cognitive processes—understanding, planning, solving, and reviewing. Together, these
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theories establish a strong foundation for examining how RME can foster deeper

mathematical understanding and enhance HOTS-based problem-solving ability.

Based on this background, it is evident that mathematics learning at SD Negeri 2
Masbagik Timur requires an innovative model that shifts the focus from teacher-centered
to student-centered approaches, actively engaging learners in meaningful mathematical
problem-solving. Therefore, this study aims to analyze the influence of the Realistic
Mathematics Education (RME) model on sixth grade students’ higher order thinking skills
(HOTS) problem-solving ability at SD Negeri 2 Masbagik Timur.

METHODS
Research Type

This study applied a quantitative approach with an experimental research type.
Experimental research involves manipulating variables and providing specific treatments to
participants in order to observe and measure their effects (Hardani et al. (2020). In recent
mathematics education research, this approach is widely used to test instructional
interventions and establish causal inferences. The purpose of this study was to examine the
influence of the Realistic Mathematics Education (RME) model on sixth-grade students’
higher order thinking skills (HOTS) problem-solving ability at SD Negeri 2 Masbagik

Timur.
Research Design

The design used in this study was a pre-experimental One-Group Pretest—Posttest
Design. This design involves only one experimental group, where measurements are taken
before and after treatment, allowing the researcher to assess differences in outcomes due to
the intervention (Soesana et al. (2023). The use of a pretest—posttest design without a
control group is also supported in educational intervention studies when a control group is
not feasible. By comparing students’ pretest and posttest results, the effect of the RME

model could be determined more accurately.
Research Setting and Duration

The study was conducted at SD Negeri 2 Masbagik Timur, Fast Lombok Regency,
West Nusa Tenggara, Indonesia. The entire research process, including preparation,

treatment, data collection, and analysis, was carried out from April to July 2025.
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Participants and Sampling Technique

The participants were 18 sixth-grade students of SD Negeri 2 Masbagik Timur in
the 2025/2026 academic year. The sample was determined through purposive sampling, as
this class was chosen to represent the population relevant to the research objectives.
Purposive sampling in educational research is often used when selecting intact classes or

groups that match the intervention criteria.
Instruments and Data Collection

The primary research instrument was a written test consisting of 10 essay-type
questions designed to assess students’ HOTS-oriented problem-solving abilities. The test
measured indicators such as identifying problems, designing strategies, solving problems,
and reviewing solutions. Before being used, the instrument underwent validity and
reliability testing to ensure that it was appropriate for measuring students’ learning
outcomes—this procedure aligns with standard practices in educational measurement
research. Data collection began with the administration of a pretest to evaluate students’
initial abilities before the treatment. The intervention involved teaching mathematics using
the Realistic Mathematics Education (RME) model. After the instructional sessions, a
posttest was administered to the same participants to assess their improvement. This
method of pre-post testing is standard in studies aiming to measure the change due to an

intervention (Yuniatun, Y., Yulistyaningsih, & Wardani, 2024)
Data Analysis

The data were analyzed in several stages. First, descriptive statistics (mean, median,
minimum, maximum, and standard error) were used to summarize the pretest and posttest
results. Second, a normality test using the Shapiro—Wilk method was conducted to examine
whether the data were normally distributed. The results indicated that the data met the
assumption of normality (Sig. = 0.369 > 0.05). The use of Shapiro—Wilk for small sample
sizes in educational research is recommended in recent methodological guidelines

(Aldawsari et al., 2023)

Finally, to test the research hypothesis, a paired sample t-test was conducted using
SPSS for Windows. This test compared the mean scores of the pretest and posttest to
determine whether there was a statistically significant difference after the implementation
of the RME model. The test results showed a significance value of 0.000 (p < 0.05),
indicating that the null hypothesis (H0) was rejected and the alternative hypothesis (Ha)
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was accepted. Thus, it was concluded that the RME model had a significant effect on
students” HOTS-oriented problem-solving ability. The paired-sample t-test is a standard
inferential method for comparing two related measurements in educational intervention
studies, and in Indonesian research contexts it has been widely applied to determine

significant differences in students’ learning outcomes before and after treatment (Sugiyono,

2019).

RESULTS

After conducting the validity and reliability tests of the instrument, the study began
with the administration of a pretest to determine students’ learning outcomes before
receiving the treatment. The results of the data analysis can be described in statistical form

of the pretest scores as follows:

Table 1. Pretest and Posttest Results of Students

Statistic Std. Error

Mean 53.19 3.9750
5% Trimmed Mean  52.99
Pretest Learning Outcomes Median 45.00
Minimum 32.5
Maximum 77.5
Mean 72.36 2.0460
5% Trimmed Mean  72.34
Posttest Learning Outcomes Median 73.75
Minimum 57.5
Maximum 87.5

The table 1 shows that the mean score obtained in the posttest was 72.30, the
median was 73.75, the minimum scotre was 57.5, and the maximum score was 87.5. The
students’ learning outcomes after receiving the treatment using the Realistic Mathematics
Education (RME) model were better than before the treatment, as indicated by the

comparison between the pretest and posttest mean scores.

To provide a clearer visualization of the improvement in students’ learning outcomes, a bar

chart was constructed to compare the mean scores of the pretest and posttest.
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Figure 1. Comparison of Pretest and Posttest Mean Scores

The chart illustrates the increase in mean scores from the pretest (53.19) to the posttest
(72.36), highlighting the positive effect of the Realistic Mathematics Education (RME)

model on students’ learning outcomes.

Table 2. Normality Test Results

Variable Shapiro-Wilk Statistic df Sig.
Pretest Learning Outcomes 0.836 18 0.005
Posttest Learning Outcomes 0.946 18 0.369

Based on Table 2 above, using the Shapiro—Wilk formula with the assistance of
SPSS for Windows, the significance value obtained was 0.369 > 0.05. Therefore, it can be

concluded that the residual values were normally distributed.

The normality test was conducted to determine whether the pretest and posttest
scores from the selected sample were normally distributed. The data used for the normality
test were derived from the calculated pretest and posttest results, in which the R-value was
compared with the significance level of 5% or 0.05. The assumption applied in testing
normality is that if the calculated significance value is less than 0.05, the data are considered
not normally distributed; conversely, if the calculated significance value is greater than 0.05,

the data are considered normally distributed.
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The obtained data were further analyzed to observe whether there was an effect of
using the Realistic Mathematics Education (RME) model on the learning outcomes of
sixth-grade students at SD Negeri 2 Masbagik Timur in the 2025/2026 academic year. The
hypothesis testing was carried out using a paired sample t-test, which is an inferential
statistical test to compare two related samples, namely the same subjects measured before
and after receiving treatment. In the paired sample t-test, the decision rule is that if the
significance value (Sig. 2-tailed) < 0.05, then Ha is accepted and HO is rejected; conversely,

if the significance value (Sig. 2-tailed) > 0.05, then Ha is rejected and HO is accepted.

Table 3. Hypothesis Test Results of Paired Samples Test

Paired Differences

Std 95% Confidence
Mean S.td.. Error In.terval of the ¢ df Slg. 2-
Deviation Difference tailed)
Mean
Lower Lower
Pair Pretest - 12.004 2829 25136 13196 .7 0.000

1  Posttest 19.166

The Table 3 above shows that the significance value (2-tailed) was 0.00. Since the
significance value was smaller than 0.05 (Sig. < 0.05 = 0.00 < 0.05), HO was rejected and
Ha was accepted. Therefore, it can be stated that the Realistic Mathematics Education
(RME) model had a significant effect on the learning outcomes of sixth-grade students at

SD Negeri 2 Masbagik Timur in the 2025/2026 academic year.

To complement the significance testing, an effect size analysis was conducted using
Cohen’s d for paired samples. The calculation was based on the mean difference between
the pretest (M = 53.19) and posttest (M = 72.306) scores, with a standard deviation of the
differences (SD = 12.004). The resulting value of Cohen’s & was 1.60, which falls within the

category of a very large effect size according to Cohen’s benchmarks (1988).

This result indicates that the implementation of the Realistic Mathematics
Education (RME) model not only produced a statistically significant improvement in
students’ learning outcomes but also had a substantial practical impact. The large effect size
suggests that the RME model meaningfully enhanced students’” higher-order thinking skills

in mathematics problem-solving,.
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Effect Size (Cohen's d)

0.0 0.5 1.0 1.5
Cohen's d (Effect Size)

Figure 2. Forest Plot of Effect Size (Cohen’s d)

Figure 2 illustrates the effect size analysis of the study. The forest plot shows that
the calculated Cohen’s d was 1.60, which lies within the “very large” category according to
Cohen’s (1988) benchmarks. The confidence interval (CI = 1.30-1.90) does not cross zero,
indicating that the effect is both statistically significant and practically meaningful. This
demonstrates that the implementation of the Realistic Mathematics Education (RME)
model had a substantial positive impact on improving students’ mathematical problem-

solving and higher-order thinking skills.

DISCUSSION
Analysis of Results

The findings of this study demonstrate that the Realistic Mathematics Education
(RME) model had a significant and meaningful impact on students’ learning outcomes. The
descriptive statistics revealed a considerable increase in scores from the pretest (M = 53.19)
to the posttest (M = 72.36). This improvement suggests that the implementation of RME
provided students with better opportunities to engage in mathematical problem-solving

and to apply higher-order thinking skills in realistic contexts.

The normality test results indicated that the posttest scores were normally
distributed (p = 0.369 > 0.05), confirming the suitability of further parametric testing. This
allowed the use of a paired sample t-test to examine the difference between pretest and
posttest scores. The results of the t-test showed a statistically significant difference (t = -
6.774, p < 0.001), which confirms that the observed improvement in learning outcomes

was not due to chance but was directly attributable to the intervention.

Beyond statistical significance, the effect size analysis provided additional insight

into the magnitude of the RME model’s impact. Cohen’s d was calculated at 1.60, which,
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according to Cohen’s (1988) benchmarks, falls into the category of a very large effect. This
indicates that the RME model did not only produce measurable gains but also had a
substantial practical effect on enhancing students’ mathematical abilities. The forest plot
(Figure 2) further illustrates that the confidence interval of the effect size (CI = 1.30-1.90)
does not cross zero, strengthening the evidence that the intervention was both statistically

robust and educationally meaningful.

Taken together, these results highlight that the use of the RME model fostered
significant improvements in students’ problem-solving skills, reasoning abilities, and overall
mathematical performance. The combination of statistical significance and a very large
effect size underscores the effectiveness of RME as a pedagogical approach in mathematics

education.
Comparison with Literature

The results of this study, which revealed a significant improvement in students’
learning outcomes after the implementation of the Realistic Mathematics Education (RME)
model, are consistent with findings reported in earlier research. The increase from the
pretest mean score (M = 53.19) to the posttest mean score (M = 72.36), coupled with a
very large effect size (Cohen’s d = 1.60), indicates that RME substantially enhanced
students’ problem-solving skills and higher-order thinking abilities. This aligns with Haqina
et al,, (2022) and Amaliawan, et al, (2024), who both reported that RME significantly

improved mathematics performance compared to conventional approaches.

Furthermore, the results corroborate the conclusions of Umam, et al, (2024) and
Sugiarto, (2025), who emphasized that RME not only raised test scores but also
strengthened students’ critical thinking and reasoning abilities. These findings reinforce the
theoretical claim of Van den Heuvel-Panhuizen (2020) that RME, by embedding
mathematical problems in realistic contexts, supports progressive mathematization and
encourages students to construct their own strategies. In line with Inci, Peker, and
Kigiikgencay (2023), this study also provides evidence that structured RME activities,
which involve contextualized problem-solving and reflection, play a critical role in fostering

students’ HOTS.

The present findings also echo Apriliani et al., (2022) and Rangkuti (2019), who
stressed that RME encourages students to reconstruct mathematical concepts from their

daily experiences, thereby making learning more meaningful. In this study, the posttest
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improvements suggest that Grade VI students were able to connect mathematical concepts
to real-life contexts, a result that was not evident in the pretest scores when conventional
lecture methods dominated. This provides empirical support for Wicaksono et al., (2021),

who argued that RME promotes process-oriented skills, particularly in problem-solving.

Nevertheless, the results contrast with the traditional classtoom observations at SD
Negeri 2 Masbagik Timur, where students initially struggled with HOTS-based problem-
solving tasks. These difficulties—such as misunderstanding problems, committing careless
errors, and rarely reviewing solutions—highlighted the limitations of teacher-centered
approaches. The improvement observed after applying RME confirms the necessity of
shifting from conventional teaching toward student-centered learning, as emphasized by
Rahmi et al., (2024) and Syukra et al.,, (2025) in the broader context of 21st-century skills

development.

Taken together, the consistency of this study’s findings with existing literature
strengthens the conclusion that RME is an effective model for enhancing mathematical
problem-solving and higher-order thinking skills. At the same time, the local evidence from
SD Negeri 2 Masbagik Timur contributes to the growing body of research demonstrating
that contextualized, student-centered approaches are essential for meaningful mathematics

learning at the primary school level.
Implications

The findings of this study provide important implications for mathematics
education, particularly in the context of adopting innovative teaching models. The
significant improvement in students’ learning outcomes after the implementation of the
Realistic Mathematics Education (RME) model suggests that this approach can serve as an
effective alternative to conventional teaching methods. Teachers may consider integrating
RME strategies to promote student engagement, problem-solving ability, and higher-order
thinking skills. Furthermore, curriculum developers and policymakers could use these
results as a basis for designing mathematics programs that are more contextual, interactive,
and student-centered. In practice, the success of RME also highlights the importance of
linking mathematical concepts to real-life situations, thereby making learning more

meaningful and sustainable for students.
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Limitations

Despite its promising results, this study has several limitations that should be
acknowledged. First, the relatively small sample size (n = 18) restricts the generalizability of
the findings to a broader student population. Future research with larger and more diverse
samples is necessary to validate and extend these results. Second, the study was limited to a
single intervention period, which may not fully capture the long-term impact of the RME
model on students’ learning outcomes. Longitudinal studies are recommended to evaluate
the sustainability of the observed effects. Third, external factors such as students’ prior
knowledge, motivation, and classroom environment were not controlled, which could have
influenced the outcomes. Addressing these limitations in future research will provide a
more comprehensive understanding of the effectiveness of RME in improving

mathematics learning.

CONCLUSION

This study confirmed that the application of the Realistic Mathematics Education
(RME) model had a significant effect on the learning outcomes of sixth grade students at
SD Negeri 2 Masbagik Timur. The findings showed a substantial increase from the pretest
mean score (M = 53.19) to the posttest mean score (M = 72.36), with the paired sample t-
test indicating a statistically significant difference (t = -6.774, p < 0.001). The effect size
analysis further demonstrated a very large impact (Cohen’s d = 1.60), supporting the initial
hypothesis that RME improves students’ mathematical performance. Another key finding
was that students taught with RME exhibited stronger higher-order thinking skills,
including problem understanding, solution design, and critical evaluation, which is
consistent with the constructivist approach to mathematics learning. These results validate
that integrating contextual and realistic problems in classroom practice meaningfully

enhances students’ problem-solving capacity.

This research provides three key contributions: (1) It extends the theoretical
foundation of RME by confirming its effectiveness in enhancing HOTS-based problem-
solving in the Indonesian elementary school context, an area that has been relatively
underexplored; (2) It offers empirical validation of the importance of contextual and
student-centered learning environments in mathematics education, reinforcing the

theoretical perspectives of Piaget and Vygotsky regarding active knowledge construction;
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and (3) It highlights a practical pedagogical model that shifts classroom practices from
teacher-centered to student-centered approaches, thus enriching the discourse on 21st-
century mathematics education in developing countries. Several directions for further
research are recommended: (1) Conduct longitudinal studies to examine the long-term
sustainability of RME’s influence on students’ HOTS problem-solving abilities; (2) Expand
the sample to include schools from different regions and educational levels to strengthen
the generalizability of findings; and (3) Explore variations of RME by integrating digital or
gamified tools to further enhance engagement and problem-solving in mathematics

learning.
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