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Abstract: Mathematics learning in elementary schools still faces challenges due to students’ low
level of understanding, exacerbated by the impact of the pandemic and less varied learning
models. This study aims to describe the implementation of ethnomathematics- based Quantum
Learning as an innovative strategy to enhance both conceptual understanding and learning
motivation. The method employed was descriptive qualitative, using interviews, documentation,
and literature studies, with data reduction, presentation, and conclusion drawing as the stages of
analysis. The results show that integrating Quantum Learning with local cultural contexts creates
a more enjoyable learning atmosphere, increases student participation, and strengthens conceptual
understanding of mathematics. Moreover, ethnomathematics provides added value by presenting
learning that is closely related to daily life while fostering cultural appreciation. These findings
affirm that ethnomathematics-based Quantum Learning can serve as an effective strategy to
support quality education in line with the Sustainable Development Goals (SDGs).
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INTRODUCTION

Education plays a highly essential role in human life. In general, education is understood
as a process of self-development that enables individuals not only to survive but also to
actively contribute to community life (Rahman et al., 2022). The lack of access to
education does not merely have a negative impact on individual development but can
also trigger various problems in the social, economic, and cultural domains of a nation.
Therefore, improving the quality of education has become one of the priority agendas
in supporting the achievement of the Sustainable Development Goals (SDGs) in
Indonesia (Rulandari, 2021). However, in practice, the quality of education in Indonesia
still faces a number of complex challenges. Several indicators of these problems include
unequal access to education, low learning outcomes, and students’ weak comprehension
of subject matter. This lack of understanding is caused by several factors. First, the
Covid-19 pandemic had a significant impact on the effectiveness of learning. The hybrid
learning model implemented during that period proved less than optimal because
teachers were unable to directly monitor students’ progress, resulting in decreased levels
of comprehension. The negative effects of this condition are still being felt today.
Second, the use of learning models that are not aligned with students’ characteristics
and needs has also been a major factor in preventing the optimal achievement of learning
objectives.

This condition is similar to the problems found at SDN Lidah Wetan II Surabaya.
Difficulties in understanding basic materials such as multiplication and division in
mathematics learning are often experienced by upper-grade students. The
implementation of less appropriate learning models frequently creates a monotonous
learning atmosphere, resulting in low student motivation and challenges in
comprehending the concepts being taught. This indicates that the selection of
appropriate learning strategies plays a crucial role in creating a conducive, effective, and
meaningful learning environment. With the right strategies, students will not only find
it easier to understand the material but will also be encouraged to become more active,
creative, and motivated in the learning process. One innovative approach that can be
applied is the use of an ethnomathematics-based Quantum Learning model. The
Quantum Learning model is an approach that combines learning strategies with

elements of art, self-potential, and the learning environment (Emawati et al., 2020).
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Through this integration, students’ learning processes can become more engaging,
enjoyable, and optimally beneficial (Dewi Insyiroh et al., 2025). The Quantum Learning
model is considered capable of making a significant contribution to enhancing the
effectiveness of mathematics learning.

This model is designed to provide a balance between serious cognitive activities
and an enjoyable learning atmosphere. By combining internal stimuli, such as students’
motivation and interest, with external stimuli, such as a supportive learning
environment, Quantum Learning can create a learning process that is faster, more
meaningful, and enjoyable (Sanjaya & Budiningsih, 2012). Quantum Learning is
believed to be capable of transforming the classroom atmosphere into a more conducive
environment, offering joyful learning experiences, and helping students optimally
develop their natural potential and talents. This transformation not only has a positive
impact on students’ academic development and personal growth but also contributes to
their surrounding social environment (Ningsih et al., 2021). This indicates that learning
through the Quantum Learning approach serves a dual function: improving the quality
of the learning process while simultaneously shaping students’ character to become
more confident, creative, and collaborative. To make learning more meaningful and
relevant to students’ lives, cultural elements can be integrated into this model. Cultural
integration, for example through ethnomathematics, allows students to understand
mathematical concepts within contexts closely related to daily life. In this way, learning
becomes not only theoretical but also applicable, enabling students to better comprehend

the material while fostering a sense of pride in their local wisdom.

METHODS

This study employed a qualitative approach with a descriptive design. This approach
was chosen because the research focused on gaining an in-depth understanding of the
utilization of an ethnomathematics-based Quantum Learning model in elementary
schools and its relation to efforts toward realizing the Sustainable Development Goals
(SDGs) in Indonesia. Through descriptive research, the study sought to systematically
and factually portray the ongoing learning practices without manipulating the conditions
under investigation. The research subjects consisted of elementary school teachers who

implemented the Quantum Learning model integrated with ethnomathematics.
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Data were collected through interviews, documentation, and literature study.
Semi-structured interviews were conducted with teachers to obtain information related
to the planning, implementation, and outcomes of the learning model. Documentation
was used to gather data in the form of activity records that contained the integration of
ethnomathematics. Meanwhile, the literature study was carried out by reviewing various
written sources, including books, journals, and scientific articles, in order to strengthen
the theoretical framework and deepen the analysis of research findings. The collected
data were then analyzed using qualitative analysis techniques, consisting of three stages:
data reduction, data display, and conclusion drawing. Data reduction was carried out by
selecting and focusing on information relevant to the research objectives. The reduced
data were then presented in descriptive form, enabling the researcher to identify patterns
and relationships. Finally, conclusions were drawn inductively based on field findings,
which were then linked to the concepts of Quantum Learning, ethnomathematics, and
their contribution to the achievement of Indonesia’s Sustainable Development Goals

(SDGs).

RESULTS

Research Findings

From the 56 articles that were reviewed and analyzed, 28 articles met the inclusion and
exclusion criteria. These were categorized into three themes: Quantum Learning model
(9 studies), Ethnomathematics (15 studies), and SDG 4 (4 studies). The publication
years of the 28 articles that met the criteria ranged from 2021 to 2025. In 2021, there
was 1 article (3.5%). In 2022, 6 articles were published (21.4%). In 2023, there was 1
article (3.5%). In 2024, 14 articles were published (50%). In 2025, 6 articles were
published (21.4%).

Table 1. Year of Article Publication

Categories N %

Publication Year

2021 1 3,5%
2022 6 21,4%
2023 1 3,5%
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2024 14 50%
2025 6 21,4%

A total of 28 articles from the reduction process originated from both national
journals (Sinta 5, 4, 3, 2, and 1) and international journals accredited by Scopus. Of these,
11 articles were from national journals, while 17 articles were from international journals.
The focus of these 28 articles was divided into three concentrations: (1)
Ethnomathematics, (2) Quantum Learning, and (3) SDG 4 or Quality Education. The
research methods used in these articles varied, ranging from qualitative and quantitative

approaches to meta-analysis and Systematic Literature Review (SLR).

DISCUSSION

Effects of the Covid-19 Pandemic on Education in Indonesia

Covid-19 has caused various negative impacts in Indonesia across multiple
sectors, particularly in education. A 2022 study on the effects of Covid-19 on students’
learning outcomes indicated that online learning during the pandemic led to both direct
and indirect mental stress among students (Hendriyani et al., 2021). This situation resulted
in a significant decline in students’ learning quality compared to the pre-Covid-19 period.
Furthermore, according to Mrs. Risa, a sixth- grade teacher at SDN Lidah Wetan II, her
current students experience difficulties with basic mathematics concepts, namely
addition, subtraction, multiplication, and division. This is largely due to students’
unfamiliarity with applying these fundamental skills, which is an implication of online
learning during the Covid-19 pandemic. In addition, based on the literature review, the
use of inappropriate and monotonous learning models has exacerbated the negative

effects of Covid-19.

Ineffective Learning Models

Ineffective learning models have become one of the issues in education in
Indonesia at the micro level (Hafizhah & Wardana, 2022). The selection of appropriate
learning models falls under the teacher’s responsibility in delivering knowledge to

students. The use of conventional learning models, where most teachers deliver material
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through lectures and students remain passive during the lesson, is considered
inadequate. This is because student engagement is low, resulting in less effective
comprehension of the material. Such ineffectiveness may prevent the achievement of
desired learning outcomes. Therefore, it is crucial for teachers to implement creative
and innovative instructional methods to stimulate students’ interest in the subject matter.
The development of student interest is expected to help them maintain focus throughout

the learning process.

Implications of the Covid-19 Pandemic and Ineffective Learning Models on

Education

The Covid-19 pandemic and ineffective learning models have caused negative
impacts on education at the national level. These negative effects include a decline in
students’ moral values, learning outcomes, and skills. This can be observed from the
relatively modest improvement of Indonesia’s PISA ranking from 2018 to 2022, which
increased by only five positions, despite the Indonesian government implementing
various policies to improve the country’s PISA performance. From an economic
perspective, the Indonesian workforce lacks the knowledge and skills needed to compete
at both national and international levels. Moreover, from social and cultural
perspectives, Indonesian society has experienced moral degradation and is beginning to
neglect the values of Pancasila in attitudes and behavior. All of these phenomena are
due to the fact that the Indonesian education system has not yet fully recovered from the

effects of Covid-19, further exacerbated by the use of ineffective learning models.

The Urgency of SDG 4 for Indonesia

The SDGs, as a consensus agreed upon by 193 countries, have various objectives,
one of which is Quality Education, targeted to be achieved by 2030. Quality education
1s expected to bring positive impacts to Indonesia in various aspects, including the
economy, society, culture, and security—for instance, in the economic aspect, many
Indonesian workers are employed abroad with high salaries. However, Indonesia faces
challenges in achieving this goal by 2030. This is reflected in Indonesia’s PISA ranking
in 2022, which was 69th out of 80 countries, despite having less than five years
remaining to reach the target. According to PISA analysis, Indonesian students showed

declines in mathematics, reading, and science compared to previous periods. These
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declines are caused by various factors, such as the negative effects of Covid-19 and the
use of ineffective learning models. Therefore, to achieve the SDG targets, these issues
must be addressed promptly by analyzing the factors hindering the realization of SDG

4, namely Quality Education, while simultaneously identifying appropriate solutions.

Effectiveness of the Quantum Learning Instructional Model

One of the factors hindering the achievement of SDG 4 is the use of inappropriate
learning models. Ineffective learning models can result in monotonous or boring
lessons, causing students to lose focus during the learning process. Therefore, teachers
need to be creative in selecting instructional models that can capture students’ interest.
Engaging students can be achieved by creating a comfortable and enjoyable learning
environment so that students do not quickly become bored. Alternative learning models
that can foster such an environment are highly needed. One of the instructional models
that can be implemented is Quantum Learning. Quantum Learning is a model that makes
learning more enjoyable and meaningful, thereby fostering positive student attitudes. It
emphasizes the TANDUR concept, which stands for Tanamkan (Plant), Alami
(Experience), Namai (Name), Demonstrasikan (Demonstrate), Ulangi (Repeat), and
Rayakan (Celebrate).

The Quantum Learning instructional model is founded on the TANDUR concept,
which serves as the core of the learning process. TANDUR consists of six main
components: 1) Tumbuhkan (Grow), 2) Alami (Experience), 3) Namai (Name), 4)
Demonstrasikan (Demonstrate), 5) Ulangi (Repeat), and 6) Rayakan (Celebrate). The
implementation of TANDUR begins with identifying students’ talents, interests, and
needs related to the material to be taught. Next, the teacher identifies concrete
phenomena or events that are familiar to students and easily understandable. The teacher
then assigns key names related to the concepts and associates them with these
phenomena. Subsequently, students are asked to demonstrate these concepts in front of
the class while being encouraged to express their opinions about the phenomena. This
process aims to develop and enhance students’ creativity and critical thinking skills. The
teacher then repeats the method with slight reflection to ensure the learning objectives
are achieved. The final stage is celebrating with the students their success in

understanding the material, aiming to recognize and honor their efforts.
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Based on the results of the literature review, Quantum Learning has been shown
to have a positive impact on students’ learning outcomes across various regions in
Indonesia and even at the international level. Khozaei’s study (Citation 1) on the
implementation of this model for the cognitive and psychomotor development of
nursing students at Mashhad University of Medical Sciences in Iran reported positive
results (Khozaei et al., 2022). Quantum Learning led to significant improvements in
cognition, memory, and affective development in the intervention group compared to
the control group. Similarly, Kéroglu’s study (Citation 3) confirmed the effectiveness
of Quantum Learning (Koroglu et al., 2022), showing enhanced academic achievement,
emotional engagement, and skill development among Turkish students. At the national
level, Hafizhah’s study (Citation 4) on the effects of Quantum Learning on first-grade
students at SD Nabawi School also demonstrated positive outcomes (Hafizhah &
Wardana, 2022). Students in this study exhibited increased critical thinking,
expressiveness, and enthusiasm during the learning process.

Quantum Learning has achieved various successes in improving students’ learning
outcomes due to several distinct advantages. The added value of this model includes
student- centered learning, the stimulation of multiple human senses, encouraging
students to express their ideas and respect the opinions of others, and recognizing each
student’s achievements from beginning to end while upholding inclusivity. These
advantages make the Quantum Learning model applicable in Indonesia due to its
effectiveness and efficiency. In fact, several schools in Indonesia have implemented this
model, resulting in positive outcomes in enhancing the quality of students’ learning

achievements.

Integration of Quantum Learning with Ethnomathematics to Achieve SDGs 4
Quantum Learning, which incorporates the TANDUR concept—Plant,

Experience, Name, Demonstrate, Repeat, and Celebrate—has the potential to be
integrated with ethnomathematics in order to enhance the quality of students’ learning
outcomes. Both Quantum Learning and ethnomathematics have their own strengths.
When combined, they have the potential to create high-quality and inclusive education.

The integration of digitally-based Quantum Learning with ethnomathematics can
serve as an alternative solution to address educational challenges in Indonesia,

particularly regarding the effectiveness of learning (Ratnasari & Nugraheni, 2024). This
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integration has high potential to create a high-quality learning process. This assertion is
supported by the literature review on ethnomathematics and Quantum Learning, as well
as direct interviews with an elementary school teacher in Surabaya. A high-quality
learning process is directly proportional to the development of students’ competencies.
Indirectly, implementing a high-quality learning process contributes to achieving SDG
4, Quality Education, and can further support Indonesia’s overall progress toward the
Sustainable Development Goals, as education serves as a key element in multiple

aspects of national development and societal well-being.

CONCLUSION

Based on the analysis, it can be concluded that the implementation of Quantum
Learning integrated with ethnomathematics provides a tangible contribution to improving
the quality of mathematics education in elementary schools. This approach not only helps
students understand concepts more easily but also creates a learning environment that is
enjoyable and relevant to their daily lives. The integration of local culture into learning
increases students’ motivation, self- confidence, and emotional connection to the
material. This demonstrates that learning is not solely focused on cognitive aspects but
also fosters positive attitudes and a sense of pride in regional culture.

From a scientific perspective, this study enriches previous research by presenting
a holistic learning model that integrates cognitive, affective, and contextual aspects. The
findings open opportunities for teachers and educational practitioners to implement
similar strategies in various regions, with adjustments to local cultural contexts. Future
research is recommended with a larger participant pool and a quantitative approach to
more rigorously validate the effectiveness of this model. Furthermore, integration with
digital technology should also be explored to address 21st- century learning challenges

and to expand the impact of its implementation.
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