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Abstract: Mathematics learning in elementary schools is still largely abstract, as it focuses on memorizing
formulas and procedures without involving cultural contexts that are close to students’ daily lives. This condition
leads to low levels of higher-order thinking skills (HOTS) and self-efficacy. This study aims to examine the effect
of applying the Ethno-Realistic Mathematics Education (Ethno-RME) model on improving HOTS and self-efficacy
among elementary school students. This study highlights its novelty by simultaneously examining cognitive
(HOTS) and affective (self-efficacy) outcomes within an Ethno-RME framework at the elementary school level,
which remains underexplored in previous studies. The research employed a quantitative approach with a pre-
experimental one group pretest-posttest design. The instruments consisted of a HOTS test and a self-efficacy
questionnaire administered before and after the treatment. Data were analyzed concisely using multiple
regression analysis to examine the contribution of Ethno-RME to both outcome variables. The subjects were 159
elementary school students in Kesambi District. The results showed a significant improvement in students’ HOTS
and self-efficacy after the implementation of the Ethno-RME model based on traditional house miniatures. These
findings indicate that integrating local culture into mathematics learning through a realistic approach not only
enhances cognitive understanding but also strengthens students’ confidence. Therefore, the Ethno-RME model
can serve as an alternative contextual learning strategy that supports the development of both HOTS and self-
efficacy.
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Ethno-RME Learning Model

INTRODUCTION

Furthermore, mathematics learning in elementary schools should not only focus on
mastering procedural knowledge, but also emphasize the development of students’
reasoning abilities and confidence in problem solving. As previously stated, mathematics
plays a fundamental role in shaping logical, analytical, and critical thinking skills (Miftahul
Jannah & Miftahul Hayati, 2024), and elementary education serves as a crucial foundation for
students’ cognitive, emotional, and social development (Ramdani et al., 2021). However,
when learning is still dominated by abstract explanations and conventional teaching
methods, students often experience difficulties in understanding mathematical concepts
meaningfully (Meliani Gracia & Margaretha Lidya Sumarni, 2025). Student-centered learning
has been shown to increase students’ engagement and active participation in the learning
process (Nurhasanah et al., 2022).

In line with this, the use of active learning models can effectively motivate students and
improve learning outcomes (Farhin et al., 2023). Teachers are therefore expected to act as
facilitators who design innovative learning environments that support the development of
students’ thinking skills and confidence (Akhyar et al., 2024). Nevertheless, preliminary
observations indicate that such learning practices have not been optimally implemented,
resulting in students’ low Higher Order Thinking Skills (HOTS) and weak self-efficacy,
particularly when dealing with mathematical problems that require reasoning (Aka & Afandi,
2023). Several recent studies have emphasized that learning which lacks contextual
relevance tends to limit students’ ability to analyze, evaluate, and create solutions, which are
core components of HOTS (Gusmaniarti et al., 2024; Mendrofa et al., 2024).

This condition is further exacerbated by students’ low self-confidence in mathematics, which
affects their persistence and willingness to engage in challenging tasks. Self-efficacy plays a
significant role in determining how students approach learning tasks, overcome difficulties,
and achieve academic success (Bandura, 1997; Afifah et al., 2024). Students with low self-
efficacy are more likely to avoid complex problems and rely heavily on teacher assistance,
limiting their opportunities to develop independent thinking skills. Ideally, mathematics
learning should be contextual, meaningful, and closely related to students’ real-life
experiences in order to foster both HOTS and self-confidence (Rahmadani et al., 2022). One
promising approach to achieving this ideal condition is the integration of local culture into
mathematics learning through ethnomathematics. Ethnomathematics views mathematical
concepts as embedded in cultural practices, allowing students to recognize mathematics as
part of their everyday lives (D’Ambrosio, 1985; Fitriatunnisa et al., 2024).

When combined with the principles of Realistic Mathematics Education (RME), which
emphasizes learning through realistic and meaningful situations, this integration forms the
Ethno-RME approach. Ethno-RME-based learning enables students to explore mathematical
concepts through cultural objects that are familiar to them, such as traditional houses,
patterns, and spatial structures. This approach not only supports conceptual understanding
but also encourages students to actively engage in problem-solving activities that stimulate
higher-order thinking (Fitriya et al., 2022; Prahmana et al., 2023). Previous studies have
reported that Ethno-RME can improve students’ conceptual understanding and problem-
solving skills; however, most of these studies focus primarily on cognitive outcomes and pay
limited attention to affective aspects such as self-efficacy, especially at the elementary
school level (Patriana et al., 2021; Aristiantika & Widiono, 2024).
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Therefore, this study addresses the gap between ideal mathematics learning conditions and
current classroom practices by examining the application of the Ethno-RME learning model
using miniature traditional houses as learning media. Based on this background, this study is
guided by the following research questions: (1) Does the Ethno-RME learning model
significantly affect elementary school students’ Higher Order Thinking Skills (HOTS)? and (2)
Does the Ethno-RME learning model significantly affect students’ self-efficacy in
mathematics learning? This study simultaneously investigates its effect on elementary school
students’ Higher Order Thinking Skills (HOTS) and self-efficacy. By integrating local cultural
contexts, realistic learning activities, and student-centered approaches, this research is
expected to contribute empirical evidence to support the development of innovative,
contextual, and culturally responsive mathematics learning models in elementary education.

THEORETICAL FRAMEWORK
Ethnoscience Learning Model in Mathematics Education

The Ethnoscience Learning Model is based on ethnomathematics theory, which views
mathematics as part of cultural practices that develop within the lives of society. D'Ambrosio
(1985) defines ethnomathematics as the mathematics practiced by specific cultural groups,
meaning that learning mathematics cannot be separated from the social and cultural context
of the learners. This understanding confirms that the mathematical concepts taught in
schools are actually already present in the cultural activities of society, whether in the form
of buildings, patterns, measurement systems, or spatial structures. Integrating cultural
elements into mathematics learning allows students to understand concepts in a more
meaningful and contextual way (Hasan et al., 2022; Ardiyanti et al., 2024).

The utilization of traditional houses as a learning medium for Ethnoscience represents the
concrete application of ethnomathematics in the context of primary education. Traditional
houses from the Ciayumajakuning region, such as the Kasepuhan Palace, Rangken House,
Panjalin House, and Julang Ngapak House, have rich geometric characteristics that are full of
flat and spatial building concepts. The roof structure, column shapes, and spatial layout of
traditional houses incorporate mathematical concepts such as symmetry, area, perimeter,
and ratios that can be analyzed mathematically (Sudianto & Santoso, 2022; Ridwan et al.,
2024). Using miniature traditional houses helps students connect mathematical concepts
with real-life experiences, making learning more relevant to everyday life.

Realistic Mathematics Education (RME) and Ethno-RME Integration

The theoretical foundation of the Ethnoscience Learning Model is strengthened by the
Realistic Mathematics Education (RME) approach, which positions mathematics as a human
activity. Freudenthal (1991) emphasized that mathematics learning should start from realistic
situations that are meaningful to students. RME facilitates the construction of knowledge
thru the exploration of contextual problems, discussion, and reflection. The principle of
guided reinvention provides students with the opportunity to rediscover mathematical
concepts thru directed guidance, while the principles of didactical phenomenology and self-
developed models ensure that the learning context is relevant and supports the transition
from concrete situations to abstract understanding (Haranas & Hidayati, 2021; Sahroni &
Nurjanah, 2024).

The integration of ethnomathematics and RME gave rise to the Ethno-RME approach, which

emphasizes the connection between local culture and students' life realities in mathematics
learning. The Ethno-RME approach is designed to bridge the gap between formal
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mathematics and the informal mathematics that develops within a community's culture
(Fitriya et al., 2022; Prahmana et al., 2023). Ethno-RME-based learning provides meaningful
learning experiences thru the exploration of cultural objects and contextual problem-solving.
Several studies indicate that this approach has a positive impact on elementary school
students' conceptual understanding and problem-solving skills (Manurung et al., 2024;
Toruan et al., 2024).

Higher Order Thinking Skills (HOTS)

The Ethnoscience Learning Model based on Ethno-RME has a strong relevance to the
development of Higher Order Thinking Skills. HOTS is rooted in Bloom's Taxonomy, revised
by Anderson and Krathwohl (2001), which places the abilities to analyze, evaluate, and create
as the highest cognitive levels. Mathematics learning that integrates cultural contexts and
real-world problems encourages students to move beyond rote memorization and
understanding toward analytical, reflective, and creative thinking processes (Cahya et al.,
2023; Ananda et al., 2023). The activity of analyzing miniature traditional houses and
discussing problem-solving requires students to identify relationships between elements,
evaluate strategies, and design logical and systematic solutions.

Beside enhancing HOTS, the Ethnoscience Learning Model also plays a role in developing
students' self-efficacy. Self-efficacy is an individual's belief in their ability to organize and
execute the necessary actions to achieve a specific goal (Bandura, 1997). Self-efficacy
influences students' motivation, persistence, and learning strategies, thus contributing to
academic success (Dewi Purnama Sari et al., 2021). The dimensions of self-efficacy, including
level, strength, and generality, describe students' level of confidence, persistence, and ability
to generalize their beliefs to various learning situations.

Self-Efficacy in Mathematics Learning

Ethno-RME-based learning using traditional houses provides a learning experience that
supports the strengthening of students' self-efficacy. Early activities involving the
introduction of simple mathematical concepts build students' confidence in their abilities.
Gradual challenges accompanied by teacher guidance and peer support strengthen students'
perseverance in completing tasks. Connecting mathematical concepts to various cultural
contexts allows students to generalize their abilities to other situations (Zimmerman, 2000;
Haloho et al., 2023). Learning that is relevant to students' lives and culture also encourages a
positive attitude and a sense of confidence in learning mathematics.

Based on the description, the Ethnoscience Learning Model based on Ethno-RME has a
strong theoretical foundation for improving elementary school students' Higher Order
Thinking Skills and self-efficacy. Conceptually, Ethno-RME functions as the independent
variable that influences students’ HOTS and self-efficacy through the integration of cultural
context, realistic mathematical problems, and active student engagement. This relationship
forms a theoretical linkage in which contextual learning experiences mediate both cognitive
and affective outcomes. The integration of cultural context, realistic activities, and active
student engagement is the primary mechanism explaining the relationships between
variables in this study. This theoretical framework serves as a conceptual foundation for
instructional design, the development of HOTS and self-efficacy instruments, and the testing
of the impact of the learning model in the context of primary education.
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METHODS
Research Design

This study employed a pre-experimental research design using a one-group pretest-posttest
approach to investigate the effect of the Ethno-Realistic Mathematics Education (Ethno-
RME) approach on students’ Higher-Order Thinking Skills (HOTS) and self-efficacy. The
research adopted a quantitative method, in which measurements were conducted before
and after the implementation of the Ethno-RME approach.

Prior to the treatment, students were given a pretest (O,) to assess their initial levels of HOTS
and self-efficacy. Subsequently, the treatment (X) was administered through mathematics
learning activities using the Ethno-RME approach that integrates local cultural contexts.
After the learning intervention was completed, a posttest (O,) was conducted using the same
instruments to measure changes or improvements in students’ HOTS and self-efficacy.

Table 1. One Group Pretest-Postest Research Design
Pretest Treatment Posttest

01 X 02

Sample

The sample of this study consisted of fourth-grade elementary school students who
participated in mathematics learning using the Ethno-RME approach. The participants were
selected as a single experimental group without a comparison group, in accordance with the
characteristics of a pre-experimental design.

Data Collection

Data were collected using several research instruments. The HOTS test was developed based
on the indicators of analyzing, evaluating, and creating from Bloom’s revised taxonomy
(Anderson & Krathwohl, 2001). Instrument validity was examined through expert judgment,
while reliability was tested using internal consistency analysis. The self-efficacy questionnaire
was adapted from Bandura’s (1997) self-efficacy dimensions and demonstrated acceptable
reliability. Before and after the implementation of the Ethno-RME approach. In addition, a
student response questionnaire was used to measure the Ethno-RME variable. This
questionnaire aimed to identify students’ responses to the learning process, including
indicators of student engagement, understanding of mathematical material linked to local
cultural contexts, and students’ comfort during the learning activities.

Data Analysis

The collected data were analyzed quantitatively to determine the effect of the Ethno-RME
approach on students’ HOTS and self-efficacy. The analysis focused on comparing pretest
and posttest results to identify improvements after the treatment. Data from the student
response questionnaire were analyzed descriptively to describe students’ perceptions and
responses toward the implementation of the Ethno-RME learning approach.
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RESULT

After the data met the normality assumption, the analysis continued with a multiple
regression test. This test was used to determine the effect of the Ethno-RME model on two
dependent variables, namely higher order thinking skills (HOTS) and self-efficacy of
elementary school students. Through the regression results, the significance of the effect
and the magnitude of the model's contribution to each variable can be seen. This analysis is
important because an increase in HOTS is expected to be in line with an increase in students'
self-confidence in facing mathematics.

Table 2. HOTS Regression Test Results
Coefficients®

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
1 (Constant) 31.550 .347 90.980 .000
Ethno-rme .034 .008 .337 4.362 .000

a. Dependent Variable: y1

From these results, the regression equation Y1 can be written in the form of standardized
coefficients as follows:

Y1=31.550+0.034X
The equation shows that every one-unit increase in the Ethno-RME learning model variable
(X) will increase students' HOTS scores (Y,) by 0.034 points. The constant value of 31.550
indicates that if learning does not use the Ethno-RME model (X = 0), then students' HOTS
scores are estimated to be at 31.550. Based on the significance results of the regression test,
this effect is statistically significant (p < 0.05), so it can be concluded that the Ethno-RME
learning model has a significant effect on students' higher-order thinking skills (HOTS).
In addition, the following are the results of the Y2 regression equation in the form of
standardized coefficients:

Table 3. Self-Efficacy Regression Test Results

Coefficients?

Model Unstandardized Coefficients  Standardized t Sig.
Coefficients
B Std. Error Beta
1 (Constant) 6.358 1.404 4.529 .000
Ethno-rme 0.975 0.032 0.929 30.573 .000

a. Dependent Variable: y2

From these results, the regression equation Y2 can be written in the form of a standardized
coefficient as follows:

Y2=6.358+0.975X
This equation shows that every one-unit increase in the Ethno-RME learning model variable
(X) will increase students' self-efficacy scores (Y,) by 0.975. The constant value of 6.358
indicates that when learning does not use the Ethno-RME model (X = 0), students' self-
efficacy scores are estimated to be 6.358.
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This result is also supported by a significance value well below 0.05, which indicates that the
Ethno-RME model has a significant effect on student self-efficacy. This means that the higher
the application of the Ethno-RME approach, the higher the students' confidence in
completing learning tasks. The high coefficient of determination also confirms that most of
the variation in self-efficacy can be explained by the Ethno-RME model. In summary, the
regression analysis indicates that the Ethno-RME learning model has a statistically significant
effect on both students’ Higher Order Thinking Skills (HOTS) and self-efficacy, as reflected by
positive regression coefficients and significance values below 0.05 for both outcome
variables.

DISCUSSION

The Effect of Ethno-RME on Students' HOTS

Based on the results of the study, the Ethno-RME learning model has been proven to have a
positive and significant effect on improving students' higher-order thinking skills (HOTS). This
finding is supported by the regression analysis, which shows a positive coefficient (B = 0.034)
with a significance value of 0.000, indicating that the higher the implementation of Ethno-
RME, the greater the improvement in students’ HOTS. In addition, the N-Gain analysis places
the improvement in HOTS in the moderate category, reflecting a meaningful cognitive
development after the intervention. The effectiveness of Ethno-RME in enhancing HOTS can
be explained by its core principle of connecting mathematical concepts with local cultural
contexts that are familiar to students. By using miniature traditional houses as learning
media, abstract mathematical concepts such as geometry, symmetry, area, and
measurement become more concrete and accessible.

This contextualization encourages students to analyze structures, evaluate relationships
between components, and formulate solutions, which aligns with the core dimensions of
HOTS as defined in the revised Bloom’s taxonomy (Anderson & Krathwohl, 2001). This finding
is consistent with Bimantara (2024), who reported that culture-based mathematics learning
increases student engagement and conceptual understanding. Higher engagement allows
students to actively explore problems rather than passively receive information, which is
essential for the development of higher-order thinking. Similar results were found by Putri &
Aziz (2025), who demonstrated that ethnomathematics facilitates HOTS by making learning
materials easier to understand and by involving students directly in problem-solving activities
rooted in their cultural environment. Likewise, Apriyanti, Asrin, & Fauzi (2024) confirmed that
the Realistic Mathematics Education (RME) approach stimulates higher-order thinking by
presenting mathematical problems through real-life situations.

Furthermore, the increase in the average HOTS score and the growing proportion of students
who achieved the minimum mastery criteria (KKM) indicate that Ethno-RME does not only
benefit high-achieving students but also supports learners with initially lower abilities. This
finding supports previous studies suggesting that contextual and culture-based learning
provides more equitable learning opportunities by reducing cognitive barriers associated
with abstract instruction (Solihin & Habibie, 2024; Wahyuningsih & Hidayati, 2025). Overall,
Ethno-RME has strong potential to enhance students’ HOTS, particularly when implemented
consistently over a longer period and supported by systematic lesson planning that
integrates cultural exploration, guided discussion, and reflective problem-solving.
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The Effect of Ethno-RME on Student Self-Efficacy

The results of this study also indicate that the Ethno-RME learning model has a significant
positive effect on students’ self-efficacy. Regression analysis reveals a high positive
coefficient (B = 0.975) with a significance value of 0.000, demonstrating that Ethno-RME
strongly influences students’ confidence in their mathematical abilities. This result is further
supported by the N-Gain analysis, which shows a moderate increase in self-efficacy after the
implementation of the learning model. The increase in self-efficacy can be attributed to the
learning experiences provided by Ethno-RME, which emphasize active participation,
meaningful contexts, and gradual challenges. The use of miniature traditional houses as
contextual media allows students to interact with mathematical concepts through objects
that are culturally familiar and emotionally engaging.

This familiarity reduces anxiety toward mathematics and helps students perceive
mathematical tasks as achievable, thereby strengthening their belief in their own abilities.
From a theoretical perspective, this finding aligns with Bandura’s (1997) concept of self-
efficacy, which emphasizes mastery experiences as the most influential source of confidence.
Through Ethno-RME activities, students experience repeated successes in identifying
geometric elements, measuring structures, and solving contextual problems. These mastery
experiences contribute directly to the growth of self-efficacy, as students begin to believe
that they are capable of understanding and solving mathematical problems independently.
These findings are consistent with Bela & Wewe (2024), who showed that
ethnomathematics-based modules are valid, practical, and effective in enhancing students’
self-efficacy.

Similarly, Sulistyani et al. (2024) found that Ethno-RME encourages the use of diverse
thinking strategies, such as visual and estimation strategies, which deepen understanding
and reinforce students’ confidence. Additional support comes from Lie, Suherman, & Utomo
(2025) and Masruroh et al. (2022), who demonstrated that ethnomathematics-based learning
improves both self-efficacy and problem-solving skills through meaningful, culturally
connected learning experiences. Moreover, the observed increase in the average self-
efficacy score suggests that Ethno-RME contributes not only to cognitive development but
also to affective growth. Students become more willing to express ideas, participate in
discussions, and attempt challenging problems without fear of making mistakes. This finding
supports the view that culturally responsive and realistic learning environments foster
positive emotional and motivational outcomes (Judijanto, 2025; Anggraini et al., 2025).

Overall, the Ethno-RME approach provides authentic, contextual, and participatory learning
experiences that effectively shape students’ self-efficacy in mathematics learning. By
integrating cultural relevance with realistic problem-solving, Ethno-RME helps students
develop a stronger sense of competence and confidence, which is essential for sustaining
long-term engagement and success in mathematics. Despite these positive findings, this
study has several limitations. The use of a pre-experimental one-group design without a
control group limits the ability to make causal inferences and may affect the generalizability
of the results. Future studies employing quasi-experimental or experimental designs with
comparison groups are recommended to strengthen empirical validation of the Ethno-RME
model.
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CONCLUSION

The results of the study indicate that the Ethno-RME learning model based on miniature
traditional houses has a significant effect on improving higher-order thinking skills (HOTS)
and self-efficacy in elementary school students. Students not only showed progress in
solving problems that required deep reasoning, but also had stronger self-confidence in
facing mathematics learning. The integration of local culture in learning has been proven to
create a more contextual and meaningful learning atmosphere, thereby encouraging active
involvement and self-confidence among students. Based on these findings, Ethno-RME can
be considered as an alternative effective learning strategy in an effort to improve the quality
of mathematics education in elementary schools. As a recommendation, teachers are
expected to be more creative in utilizing local cultural elements as learning media so that
students gain learning experiences that are closer to their daily lives. Meanwhile, further
research is recommended to expand the application of Ethno-RME through comparative
experimental designs, longitudinal studies, and implementation in different mathematical
topics or educational levels, in order to strengthen the generalizability and sustainability of
its impact in order to enrich the empirical evidence regarding its effectiveness.
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