
 

Journal of Honai Math, 8(1), 71-88, April 2025 
https:/doi.org/10.30862/jhm.v8i1.861 

  

 

 

Enhancing elementary student’s numeracy skills through 

ethnomathematics-based learning: An analysis of minimum 

competency assessment results 

Izah Larasati, Agnita Siska Pramasdyahsari*, Lukman Harun 

Universitas PGRI Semarang, Indonesia 
 
* Correspondence: agnitasiska@upgris.ac.id  

 

Received: 13 February 2025 | Revised: 20 April 2025 | Accepted: 25 April 2025 | Published: 30 April 2025  

© The Author(s) 2025 

Abstract 

The persistent issue of low numeracy skills among elementary school students remains a critical 

challenge in mathematics education, particularly in contexts where conventional pedagogical 

approaches fail to connect mathematical concepts to students' lived experiences. Despite 

growing advocacy for culturally responsive teaching, limited empirical evidence exists 

regarding the integration of ethnomathematics within the Mathematics Contextual Approach 

(MCA) to address this gap. This study introduces a novel instructional strategy by embedding 

ethnomathematics-based learning into the MCA framework to enhance numeracy skills through 

culturally and contextually relevant mathematics instruction. The research aimed to examine 

the effectiveness of this integrated approach at SD Negeri 04 Temuireng using a quasi-

experimental one-group pretest-posttest design involving 30 fifth-grade students. Data were 

collected through test and non-test instruments, with numeracy assessments based on the 

government-developed MCA test. Statistical analysis utilizing a paired sample t-test revealed a 

significant improvement in students’ numeracy skills, with mean scores increasing from 27.83 

(pretest) to 56.17 (posttest), a Sig. (2-tailed) value of 0.000, and an average N-gain of 0.3696. 

These findings underscore the potential of ethnomathematics-based learning to foster a deeper 

understanding of mathematical concepts by leveraging students' cultural knowledge and real-

world experiences. The results contribute to the discourse on curriculum innovation by 

highlighting the role of ethnomathematics in developing meaningful, contextualized, and 

equitable mathematics education practices. 

Keywords: cultural knowledge, elementary students, ethnomathematics, minimum 

competency assessment, numeracy skills 
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Introduction  

Mathematics education at the elementary level plays a critical role in establishing students’ 

foundational numeracy skills, which are essential for future academic success and real-life 

problem-solving. In the context of Indonesian basic education, numeracy remains a pressing 

concern. Data from the 2021 National Assessment indicate that over half of Indonesian 

elementary students fail to meet minimum numeracy competencies, particularly in tasks 

requiring logical reasoning and number sense (Safari & Khasanah, 2023). Corroborating this, 

findings from the Indonesian Ministry of Education reveal that poor numeracy proficiency 

hampers students' ability to comprehend advanced mathematical concepts and adversely affects 

their problem-solving abilities in everyday life. These challenges underscore the urgent need 

for innovative and contextualized pedagogical approaches such as those grounded in 

ethnomathematics to strengthen students’ numeracy from an early age. 

Numeracy encompasses more than basic arithmetic; it involves the ability to interpret 

numerical relationships, analyze quantitative data, and apply mathematical understanding to 

various real-world contexts (Wahyuti et al., 2023; Nuraida, 2023). As a fundamental component 

of mathematical literacy, numeracy supports informed decision-making and adaptive thinking. 

However, a significant number of elementary students perceive mathematics as abstract, 

formulaic, and disconnected from their lived experiences (Anggraeni et al., 2024). A 2020 

survey by the Indonesian Ministry of Education and Culture revealed that 62% of elementary 

students find mathematics difficult and irrelevant to daily life (Prahmana et al., 2020). These 

perceptions contribute to math anxiety and disengagement, which are exacerbated by 

traditional, non-contextual teaching methods. 

International assessments also reflect this trend. The 2022 PISA study reported that over 

30% of 15-year-olds in OECD countries performed below the basic proficiency level in 

mathmatics, with the U.S. National Assessment of Educational Progress (NAEP) indicating that 

fewer than 40% of students reached “proficient” status. In Indonesia, PISA results placed the 

country 68th out of 79 participating nations, with a mean mathematics score of 379, well below 

the OECD average (Ate & Lede, 2022; Hewi & Shaleh, 2020). Only about 30% of Indonesian 

students demonstrated sufficient numeracy skills, pointing to systemic issues in instructional 

quality and teacher professional development (Mariamah et al., 2021). 

Numeracy indicators, as defined by Winata et al. (2021), include: (1) utilizing numbers 

and mathematical symbols in everyday problem-solving; (2) interpreting data from graphs, 

tables, and diagrams; and (3) making predictions based on data analysis. Similarly, Nasoha et 

al. (2022) emphasize the application of symbols in mathematical literacy, data analysis, and 

deriving conclusions. Although framed differently, both perspectives converge on the 

importance of applied mathematics and data interpretation as core components of numeracy. 

Effective numeracy assessment provides insight into students’ mastery of mathematical 

concepts and their capacity to apply these concepts across contexts (Wulandari et al., 2024; 

Tyas et al., 2024). Consequently, mathematics instruction must move beyond procedural 

knowledge to cultivate critical thinking, communication, and life skills aligned with 21st-

century demands. Unfortunately, teacher-related factors continue to hinder this progress. 



 
Larasati, Pramasdyahsari, & Harun, Enhancing elementary student’s numeracy skills ….   

 

73 

Studies have shown that many Indonesian elementary school teachers struggle to implement 

student-centered instruction due to limited pedagogical content knowledge, often defaulting to 

rote-based approaches. The 2021 National Assessment similarly found a correlation between 

low teacher training scores and poor student numeracy outcomes. 

One promising avenue to address these issues is the integration of ethnomathematics-

based learning. Ethnomathematics, as an educational paradigm, connects formal mathematical 

concepts with students’ cultural contexts and everyday experiences (Hardiyansyah et al., 2024; 

Rahmawati et al., 2024; Rizky & Nasution, 2024). It emphasizes the mathematical practices 

embedded in cultural traditions, thereby fostering meaningful learning and bridging the gap 

between abstract content and students’ lived realities (Setiani et al., 2023; Lestari et al., 2024). 

Ethnomathematics has been shown to enhance student motivation and engagement by making 

mathematics more relevant and accessible (Febriani et al., 2019; Sarwoedi et al., 2018). 

Moreover, this culturally responsive approach enriches numeracy development by 

embedding mathematics in familiar socio-cultural settings, thereby promoting deeper 

conceptual understanding and retention (Mukwambo et al., 2023). It also supports 

interdisciplinary learning, encouraging students to draw connections between mathematics and 

other domains such as science, art, and social studies (Fadillah, 2024; Aini et al., 2023). Beyond 

cognitive gains, ethnomathematics facilitates affective and social development by fostering 

collaboration, communication, and cultural appreciation within the classroom (Serepinah & 

Nurhasanah, 2023). Students are more inclined to participate actively in learning when they 

recognize the cultural relevance of mathematical tasks. 

Empirical studies affirm the effectiveness of ethnomathematics-based instruction in 

improving students’ numeracy performance, particularly as measured by the Minimum 

Competency Assessment (MCA) (Nst & Batubara, 2024; Cahyadi et al., 2020; Tampubolon et 

al., 2023). Learning grounded in local cultural contexts enhances mathematical understanding 

while simultaneously contributing to students’ identity development and cultural pride 

(Sarwoedi et al., 2018). However, despite growing interest in this approach, limited research 

has directly examined the impact of ethnomathematics-based learning on primary students’ 

numeracy outcomes as assessed through standardized national evaluations like the MCA. 

Existing studies primarily emphasize cultural relevance and engagement (Ibrahim & 

Wahid, 2024; Arion, 2024) with insufficient attention given to its measurable effects on 

numeracy proficiency. This gap calls for further empirical inquiry to evaluate the pedagogical 

effectiveness of ethnomathematics in improving numeracy performance. Thus, the present 

study aims to investigate the influence of ethnomathematics-based learning on elementary 

students’ numeracy skills, with specific reference to outcomes on the Minimum Competency 

Assessment. 

Building on this foundation, the research seeks to contribute to the development of 

contextually relevant and culturally grounded mathematics education practices. By evaluating 

the effectiveness of ethnomathematics in improving numeracy performance, this study aims to 

offer evidence-based recommendations for curriculum design and instructional strategies. The 

results are expected to inform educational policy and practice, promoting mathematics learning 
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that not only fosters cognitive competence but also nurtures critical thinking, creativity, and 

cultural awareness. Through the adoption of ethnomathematics-based approaches, mathematics 

education can become a transformative experience that prepares students for academic success 

and meaningful participation in an increasingly complex, multicultural world (Asyiah et al., 

2022). 

Methods  

This study adopts a quantitative research approach utilizing a quasi-experimental design, 

specifically the one-group pretest-posttest model. Although the inclusion of a control group is 

generally preferred to enhance the internal validity of intervention studies, the one-group design 

remains an appropriate alternative in settings where implementing a control group is 

impractical. This design facilitates the examination of changes in students’ numeracy 

proficiency by comparing performance before and after the intervention within the same cohort. 

Despite its limitation in controlling for extraneous variables, this design offers a foundational 

understanding of the intervention's potential impact and is particularly suitable for exploratory 

studies. 

Following Junaedi (2015), the research procedure involved administering an initial 

assessment (pretest) prior to the intervention, followed by a final assessment (posttest) after the 

treatment. The intervention in this study was the application of ethnomathematics-based 

instruction aimed at enhancing students’ numeracy skills. The research was conducted at SD 

Negeri 04 Temuireng, with the target population comprising all fifth-grade students. A sample 

of 30 students was selected through simple random sampling (Sugiyono, 2016), ensuring that 

each individual had an equal probability of selection (Firmansyah & Dede, 2022). The sampling 

procedure involved listing all eligible students, assigning each a unique identifier, and 

conducting a randomized draw akin to a lottery system. A sample size of 30 meets the minimum 

criteria for conducting inferential statistical procedures such as the paired samples t-test, 

assuming the data distribution approximates normality. 

The independent variable (X) in this study is the ethnomathematics-based instructional 

intervention, while the dependent variable (Y) is students’ performance on the Minimum 

Competency Assessment (MCA), specifically focusing on numeracy outcomes. The MCA 

scores were analyzed not only in aggregate but also according to specific numeracy indicators, 

which included: (1) the application of mathematical operations and concepts in real-world 

contexts; (2) the ability to interpret and analyze quantitative data from tables, graphs, or 

diagrams; and (3) the capacity to make logical inferences and predictions from numerical 

information. These indicators provided a multidimensional assessment of students’ numeracy 

competencies following the intervention. 

The research was executed in three stages. First, the Preparatory Stage included 

administrative coordination with the school, the development of research instruments such as 

interview guides and observation sheets, the determination of sample and experimental classes, 

and the preparation of instructional materials, including lesson plans. Second, the 

Implementation Stage began with the administration of a 20-item pretest to assess baseline 
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numeracy proficiency. The intervention was then delivered using an ethnomathematics-based 

learning model, followed by a 20-item posttest comprising different items from the pretest to 

mitigate memorization effects. Although the test items differed in form and content, they were 

aligned in complexity and learning objectives to ensure comparability. The design minimized 

potential threats such as testing effects through the temporal separation of assessments and the 

emphasis on reasoning-based rather than recall-based questions. Third, the Final Stage involved 

systematic data processing and statistical analysis to draw research conclusions. 

Data analysis was conducted using inferential statistics to test the research hypotheses. 

Prior to hypothesis testing, tests for normality and homogeneity were conducted using the 

Shapiro-Wilk and Levene tests, respectively, via SPSS version 23. The effectiveness of the 

intervention was evaluated using the normalized gain (N-gain) metric. Data collection 

employed both test-based and non-test-based instruments. The test component consisted of 

multiple-choice questions aligned with the MCA framework and administered during both the 

pretest and posttest phases. Non-test data were collected through classroom observations, semi-

structured interviews, and document analysis. The qualitative data obtained were subjected to 

thematic analysis to identify patterns in student engagement, responses, and behavior during 

the learning process. These qualitative insights served to enrich the interpretation of the 

quantitative findings and provided contextual understanding of the observed improvements in 

numeracy skills. As the MCA instruments were developed by the national education authority, 

they were used in their original form without modification.  

Results and Discussion  

This study was conducted at SD Negeri 04 Temuireng to examine the effectiveness of an 

ethnomathematics-based instructional approach in improving students’ numeracy 

competencies, as measured by their performance on the Minimum Competency Assessment 

(MCA). The findings revealed a substantial enhancement in students' MCA scores following 

the intervention, suggesting that integrating local cultural contexts into mathematics instruction 

positively influences numeracy outcomes. Qualitative observations further supported this 

improvement, highlighting heightened student engagement during group activities and 

collaborative discussions hallmarks of effective and meaningful learning. Notably, during tasks 

involving traditional measurement practices, students actively participated, posed questions, 

and articulated their mathematical reasoning to peers, signifying a deeper conceptual 

understanding and strengthened mathematical communication. 

Active student participation is instrumental in developing higher-order thinking skills 

such as critical and creative reasoning, which are essential for addressing real-world 

mathematical problems (Rachmantika & Wardono, 2019). This was evident during classroom 

discussions related to the traditional game congklak, where students engaged in strategic 

thinking to determine optimal seed distributions for maximizing scores. Such interactions 

cultivated peer-to-peer ideation, promoted critical discourse, and encouraged innovative 

problem-solving strategies. Furthermore, collaborative learning environments enhanced 

students’ interpersonal and communication competencies skills that extend beyond academic 
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contexts and hold long-term relevance in professional and social settings (Agusniatih & 

Manopa, 2019). These findings underscore that fostering culturally responsive and interactive 

mathematics learning environments not only supports cognitive development but also 

contributes to students’ holistic growth. The efficacy of ethnomathematics-based learning was 

substantiated through both qualitative indicators such as enthusiasm, cooperative learning 

behavior, and cultural contextualization and quantitative data, with the average MCA scores 

increasing from 27.83 (pretest) to 56.17 (posttest). 

The initial diagnostic assessment revealed that most students scored below the minimum 

competency benchmark, prompting the implementation of ethnomathematics-based instruction 

as a pedagogical intervention. This approach incorporated culturally embedded mathematical 

knowledge derived from the local traditions of the SD Negeri 04 Temuireng community to 

contextualize and enhance students’ understanding of fundamental numeracy concepts. 

Following the intervention, posttest results demonstrated a marked improvement in students' 

numeracy performance. While the study primarily focused on cognitive outcomes, 

observational data also suggested the development of non-cognitive attributes such as 

cooperation, discipline, and cultural appreciation. However, as no specific instruments were 

employed to measure character or life skills, these observations are considered anecdotal and 

serve as qualitative insights rather than empirically measured outcomes. 

A key component of the learning intervention involved the integration of traditional 

games such as engklek, congklak, and marbles to contextualize abstract mathematical concepts 

and foster learner engagement. The game engklek, which involves sequential hopping across 

drawn rectangular grids, serves as a practical representation of geometric reasoning (Sholihah 

et al., 2024; Afghohani et al., 2024). This game provided an intuitive and embodied context for 

exploring spatial and numerical relationships, including shape recognition, estimation of 

distance, and arithmetic operations.  

Observational data and student responses to follow-up questions and worksheets 

indicated that learners were able to transfer these experiences to formal mathematical content, 

particularly in geometry and measurement. For instance, students identified geometric shapes 

(e.g., rectangles, circles) within the playing field, estimated lengths, and computed scores 

through basic addition. These activities bridged the gap between conceptual understanding and 

applied mathematics, thereby contributing to improvements in students’ numeracy proficiency 

as reflected in their MCA results. Moreover, physical engagement through engklek facilitated 

both cognitive stimulation and motor skill development, emphasizing the multifaceted benefits 

of culturally contextualized mathematics instruction. 
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Figure 1. Engklek game 

Congklak is a traditional Indonesian game that integrates strategic thinking and numerical 

skills (Tusolihah et al., 2022; Ayuningrum et al., 2024; Hariyadi et al., 2024; Permatasari et al., 

2023). The game is played by two participants using a congklak board, which consists of 14 

small compartments and two larger end compartments, known as rumah-rumahan. Each player 

populates the small compartments with seeds, which may include shells, pebbles, or grains. 

Congklak can be leveraged as an educational tool to introduce various counting concepts, 

including foundational operations such as addition, subtraction, and multiplication (Matulessy 

et al., 2022). 

Similarly, other traditional games such as engklek contribute to the development of 

numerical sequences, spatial reasoning, and basic arithmetic skills as players jump across 

numerically ordered patterns. These games, including engklek and marbles, also facilitate the 

recognition of patterns, the counting of steps, and the application of strategic thinking. To assess 

students' mathematical understanding and engagement, it is essential to use structured 

observation tools, such as observation sheets, to record students' performance, strategies, and 

problem-solving approaches during the games. Figure 2 presents documentation of the 

congklak game. 

 
Figure 2. Congklak game 
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The game of marbles, or Gundu, is another widely played traditional game in Indonesia. 

It involves the use of small balls, typically made of glass, with an approximate diameter of 1.25 

cm. Gundu has significant connections to ethnomathematics, which integrates mathematical 

concepts with local cultural practices (Oktarina, 2022; Sarah et al., 2022). The game is often 

played by drawing a circle on the ground, which serves as a practical example of flat geometry, 

while the spherical marbles provide a tangible opportunity to introduce concepts related to 

spatial figures and the properties of spheres in geometry. Therefore, as outlined, the traditional 

game of Gundu offers a valuable and effective medium for learning mathematical concepts 

(Sarah et al., 2022). Figure 3 documents the Gundu game. 

 

Figure 3. Marbles Game 

The following presents the results of the data analysis for the pretest and posttest scores 

of students who received ethnomathematics-based learning treatments. The analysis was 

conducted in several stages, starting with tests for normality and homogeneity, followed by 

hypothesis testing. 

Analysis Requirement Testing 

Before conducting hypothesis testing, normality and homogeneity tests were performed on the 

collected data. The following outlines the results of these tests: 

Normality Test 

The normality of the data was tested using the Shapiro-Wilk test via SPSS version 23. The 

results are presented in Table 1. 

Table 1. Normality test results using shapiro wilk 
 

 Kolmogorov-Smirnov Shapiro-Wilk  

Statistic df Sig. Statistic df Sig. 

Pretest MCA .100 30 .200 .959 30 .294 

Posttest MCA .148 30 .092 .958 30 .276 
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The results show that both the pretest and posttest data, based on the MCA instruments, 

are normally distributed. Specifically, the significance values for both the pretest (0.294) and 

posttest (0.276) are greater than the 0.05 threshold, confirming that the data follow a normal 

distribution. Therefore, the normality assumption required for performing a t-test has been met. 

Homogeneity Test 

The homogeneity of variances between the pretest and posttest data was assessed using 

Levene's Test, conducted through SPSS version 23. The results are summarized in Table 2. 

Table 2. Results of homogeneity testing using levene's test 
 

Levene statistic df1 df2 Sig. 

2.284 1 58 .136 

The Levene test yielded a significance value of 0.136, which is greater than the 0.05 

threshold. This indicates that the variances of the pretest and posttest data are homogeneous, 

satisfying the assumption necessary for the validity of the paired sample t-test. Homogeneity of 

variances ensures the reliability of the statistical comparison, strengthening the validity of the 

results. 

 

Hypothesis Testing 

 

The following sections summarize the results of the paired sample t-test analysis, which 

assesses the differences between the pretest and posttest scores. 

Table 3. T test results using paired samples statistics 
 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 Pretest MCA 27.83 30 12.573 2.295 

 Posttest MCA 56.17 30 16.225 2.962 

 

As shown in Table 3, the mean pretest score for MCA was 27.83 with a standard deviation 

of 12.573, while the posttest mean increased to 56.17 with a standard deviation of 16.225. These 

results, derived from a numeracy test instrument aligned with MCA indicators, demonstrate a 

substantial improvement in students' numeracy and problem-solving skills following the 

ethnomathematics-based learning intervention. 

The increase in the standard deviation from 12.573 in the pretest to 16.225 in the posttest 

indicates a greater variability in student performance post-treatment. This finding aligns with 

research by Dwianjani et al. (2022), who noted that ethnomathematics-based learning not only 

enhances average student performance but also provides opportunities for learners from diverse 

backgrounds to engage and progress in the learning process. 

Furthermore, Fauzan et al. (2024) emphasized the significance of culturally relevant 

learning materials in fostering student motivation and engagement, as it enables learners to 

connect mathematical concepts with real-life contexts. The substantial improvement in students' 
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posttest scores confirms the effectiveness of ethnomathematics-based learning in enhancing 

students' mathematical abilities. 

Table 4. T test results using paired samples test 

 

Paired Differences 

t 

 

Df Sig. (2-tailed) 
Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

 

Lower Upper  

Pair 

1 

Pretest AKM 

-Postest AKM 
-28.333 21.186 3.868 -36.244 -20.422 - 7.325  29 .000 

 

The paired t-test analysis revealed a significant difference between the pretest and posttest 

MCA scores, with a mean difference of -28.333. This negative value indicates that the posttest 

scores were significantly higher than the pretest scores. The t-test statistic was -7.325, with a p-

value of 0.000, which is below the 0.05 significance threshold. Thus, it can be concluded that 

ethnomathematics-based learning had a statistically significant positive effect on students' 

MCA skills. 

Table 5. N-gain test results 

 N Minimum Maximum Mean 
Std. 

Deviation 

N-gain 30 -.20 .87 .3696 .26784 

Valid N (listwise) 30     

 

The N-gain test presented in Table 5 was conducted to measure the effectiveness of the 

ethnomathematics-based learning intervention. The average N-gain was 0.3696, which falls 

within the medium effectiveness category. This result suggests that the intervention had a 

moderate effect on students' learning outcomes. Furthermore, these findings also collectively 

support the hypothesis that ethnomathematics-based learning can significantly enhance 

students' mathematical achievements. The results indicate that this approach not only improves 

students' scores but also encourages engagement with mathematical concepts through culturally 

relevant content. 

The results of this study indicate that ethnomathematics-based learning significantly 

enhances students' numeracy skills at SD Negeri 04 Temuireng. The increase in scores from the 

pretest to the posttest demonstrates that students have not only improved their ability to perform 

basic calculations but have also developed a deeper understanding of mathematical concepts 

within their cultural context. Incorporating elements of local culture into learning strengthens 

students' comprehension of mathematics. Moreover, when mathematical content is 
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contextualized within students' daily experiences, it becomes more meaningful and relevant, 

thereby improving engagement and learning outcomes. 

The integration of cultural relevance into the curriculum is crucial for enhancing students' 

ability to understand and apply mathematical concepts effectively. As noted by Tampubolon et 

al. (2023), ethnomathematics plays a key role in improving numeracy skills by embedding 

cultural practices into mathematics education. This approach not only makes the learning 

process more relatable but also fosters a greater understanding of abstract mathematical ideas. 

Ethnomathematics links culture and education, thereby enhancing numeracy through the 

application of local cultural practices in the teaching of mathematics (Permana, 2023). 

Furthermore, ethnomathematics has been shown to promote better learning outcomes, stimulate 

creative thinking, and cultivate an appreciation for cultural values within the domain of 

mathematics education (Arion, 2024). 

The effectiveness of ethnomathematics-based learning can be attributed to its ability to 

connect students with the material in a way that is both relevant and engaging. By linking 

mathematical concepts with real-life applications and local cultural practices, students become 

more engaged and gain a better understanding of the subject matter. This approach has been 

corroborated by Widana & Diartiani (2021), who argue that ethnomathematics increases student 

participation by providing contextualized learning experiences. When students recognize the 

practical applications of mathematics in traditions, arts, and daily life, they not only grasp 

mathematical concepts but also develop a deeper appreciation for the cultural heritage 

embedded in these practices. 

Moreover, the ethnomathematics approach fosters critical and creative thinking skills. 

Students were observed applying these skills through their participation in group discussions, 

responding to open-ended questions, and solving problems embedded within traditional games. 

Observational notes and student worksheets revealed students' ability to analyze problems, 

propose multiple strategies, and justify their reasoning. These activities served as indirect 

indicators of their development in critical and creative thinking. For instance, when examining 

geometric patterns in local handicrafts or calculating ingredients for traditional recipes, students 

could immediately see the practical relevance of mathematics in familiar contexts. 

In addition to enhancing cognitive skills, ethnomathematics learning also contributes to 

boosting students' confidence. By validating their lived experiences and cultural knowledge 

within the learning process, students feel more valued and motivated (Nur et al., 2019). Thus, 

ethnomathematics serves not only as a vehicle for teaching mathematical concepts but also as 

a bridge that connects students with their cultural identity, improving both their motivation and 

learning outcomes. 

Overall, the findings from this study contribute valuable insights into the development of 

more effective mathematics learning methods that are culturally relevant to students. 

Ethnomathematics offers an engaging and meaningful approach for educators seeking to 

enhance students' numeracy skills while simultaneously fostering cultural awareness. These 

findings also provide significant implications for policymakers, emphasizing the need for 

culturally responsive approaches in mathematics education across Indonesia. 
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However, for more comprehensive policy recommendations, further research is needed, 

including multisite studies and longitudinal data, to evaluate the long-term impacts of 

ethnomathematics-based learning and its applicability across diverse educational contexts. This 

would provide a more robust foundation for generalizing the results and ensuring that 

educational policies address the varied needs of students nationwide. Future studies should also 

investigate additional factors that may influence learning outcomes, as well as explore strategies 

to further improve the effectiveness of ethnomathematics-based learning in different 

educational settings. 

Conclusion  

The results of this study demonstrate that the integration of ethnomathematics-based instruction 

has a statistically significant impact on enhancing students’ numeracy performance in the 

Minimum Competency Assessment (MCA) at SD Negeri 04 Temuireng. Historically, student 

achievement in the MCA at this school has consistently fallen below the national average. 

However, the application of a culturally contextualized learning approach resulted in a marked 

improvement in students' numeracy outcomes, as evidenced by the increase in the mean score 

from 27.83 (SD = 12.573) on the pretest to 56.17 (SD = 16.225) on the posttest. The mean gain 

of 28.33 points was statistically significant, with a paired samples t-test yielding a p-value of 

0.000 (Sig. 2-tailed), affirming the effectiveness of the ethnomathematics intervention. Beyond 

quantitative results, qualitative observations during classroom activities revealed increased 

student engagement, active participation in group discussions, and enhanced problem-solving 

abilities particularly when mathematical concepts were embedded in traditional games and 

cultural narratives. These findings underscore the pedagogical value of ethnomathematics in 

creating a meaningful, relevant, and cognitively stimulating learning environment that not only 

enhances numeracy but also aligns mathematical instruction with learners' socio-cultural 

contexts. 

Despite these promising outcomes, several limitations should be acknowledged. The 

scope of the study was confined to a single school with a relatively small sample, which may 

affect the generalizability of the findings. Additionally, although traditional games were used 

as a medium for contextual learning, the assessment of students’ mathematical thinking within 

these games was not fully explored, suggesting an avenue for further investigation. Future 

research should consider expanding the study across diverse educational settings and student 

populations to evaluate the broader applicability and scalability of the ethnomathematics-based 

model. Moreover, it is recommended that future studies incorporate more rigorous tools to 

assess higher-order mathematical thinking, creativity, and metacognition fostered by culturally 

relevant pedagogies. Continued professional development and structured collaboration among 

educators, community leaders, and cultural practitioners are essential to sustaining and 

enriching ethnomathematics-based instruction. Ultimately, embracing ethnomathematics as a 

core pedagogical strategy holds significant potential for transforming mathematics education 

into a more inclusive, equitable, and contextually grounded discipline. 

 



 
Larasati, Pramasdyahsari, & Harun, Enhancing elementary student’s numeracy skills ….   

 

83 

Acknowledgment  

The authors would like to thank their supervisors for their guidance during the process of 

preparing this article. 

Conflicts of Interest  

The authors declare no conflict of interest regarding the publication of this manuscript. 

 

References  

Afghohani, A, Cahyaningrum, F. S, & Astutiningtyas, E. L. (2024). Exploring 

ethnomathematics in the traditional game named engklek. Ethnomathematics Journal, 

5(2). https://doi.org/10.21831/ej.v5i2.66609  

Agusniatih, A., Manopa, J. M., & dkk. (2019). Keterampilan sosial anak usia dini: Teori dan 

metode pengembangan. Tasikmalaya: Edu Publisher.  

Aini, S. N., Pramasdyahsari, A. S., & Setyawati, R. D. (2023). Pengembangan instrumen tes 

berpikir kritis matematis berbasis PjBL STEM menggunakan pendekatan 

etnomatematika. Jurnal Cendekia: Jurnal Pendidikan Matematika, 7(2), 2118-2126.  

Andriono, R. (2021). Analisis peran etnomatematika dalam pembelajaran 

matematika. ANARGYA: Jurnal Ilmiah Pendidikan Matematika, 4(2). 

https://doi.org/10.24176/anargya.v4i2.6370  

Anggraeni, R., Rahmadanti, D. A., Aryanti, R. D., Zahra, A. S. A., Fakhriyah, F., & Fajrie, N. 

(2024). Systematic literature review: Peningkatan kemampuan literasi numerasi siswa SD 

melalui pendekatan media pembelajaran berbasis game. Intellektika: Jurnal Ilmiah 

Mahasiswa, 2(5), 84-99. https://doi.org/10.59841/intellektika.v2i5.1483  

Arion, K. (2024). Exploring local wisdom: utilizing ethnomathematics to improve mathematical 

creative thinking skills. Jurnal THEOREMS (The Original Research of Mathematics), 9(1), 

100-113. https://doi.org/10.31949/th.v9i1.9538  

Asyiah, P. N., Sugilar, H., & Suratman, A. (2022). Pembelajaran matematika kontekstual pada 

pemahaman konsep matematika siswa. Gunung Djati Conference Series, 17, 13-22. 

https://conferences.uinsgd.ac.id/index.php/gdcs/article/download/787/585  

Ate, D., & Lede, Y. K. (2022). Analisis kemampuan siswa kelas VIII dalam menyelesaikan soal 

literasi numerasi. Jurnal Cendekia: Jurnal Pendidikan Matematika, 6(1), 472–483. 

https://doi.org/10.31004/cendekia.v6i1.1041  

Ayuningrum, H., Fauziyah, S. N., Fauziah, F., & Juhji. (2024). Exploring traditional game 

congklak as an effective learning tool for elementary schools. Tarunateach: Journal of 

Elementary School, 2(1), 52–63. https://doi.org/10.54298/tarunateach.v2i1.206 

Cahyadi, W., Faradisa, M., Cayani, S., & Syafri, F. S. (2020). Etnomatematika untuk 

meningkatkan kemampuan pemecahan masalah matematis siswa. ARITHMETIC: 

Academic Journal of Math, 2(2), 157. https://doi.org/10.29240/ja.v2i2.2235  

Cynthia, R. E., & Sihotang, H. (2023). Melangkah bersama di era digital: Pentingnya literasi 

digital untuk meningkatkan kemampuan berpikir kritis dan kemampuan pemecahan 

https://doi.org/10.21831/ej.v5i2.66609
https://doi.org/10.24176/anargya.v4i2.6370
https://doi.org/10.59841/intellektika.v2i5.1483
https://doi.org/10.31949/th.v9i1.9538
https://conferences.uinsgd.ac.id/index.php/gdcs/article/download/787/585
https://doi.org/10.31004/cendekia.v6i1.1041
https://doi.org/10.54298/tarunateach.v2i1.206
https://doi.org/10.29240/ja.v2i2.2235


 
Journal of Honai Math, 8(1), 71-88, April 2025 

 

84 

masalah peserta didik. Jurnal Pendidikan Tambusai, 7(3), 31712–31723. 

https://doi.org/10.31004/jptam.v7i3.12179  

Dwianjani, N. K. V, Astawa, I. W. P., & Sukajaya, I. N. (2022). Pengembangan media 

pembelajaran berbasis android pada materi BRSD berorientasi etnomatematika untuk 

meningkatkan pemahaman konsep siswa. Jurnal Pendidikan Dan Pembelajaran 

Matematika Indonesia, 11(2), 69–80. https://doi.org/10.23887/jppmi.v11i2.1447  

Fadillah, Z. I. (2024). Pentingnya pendidikan STEM (Sains, Teknologi, Rekayasa, dan 

Matematika) di Abad-21. JSE Journal Sains and Education, 2(1), 1–8  

Fauzan, N., Yustitia, V., & Rahayu, D. M. (2024). Implementasi culturally responsive teaching 

berbasis aplikasi ‘BelaJARingan’ untuk meningkatkan prestasi belajar dan pemahaman 

budaya peserta didik SD. Harmoni Pendidikan: Jurnal Ilmu Pendidikan, 1(4), 297–306. 

https://doi.org/10.62383/hardik.v1i4.831  

Febriani, P., Widada, W., & Herawaty, D. (2019). Pengaruh pembelajaran matematika realistik 

berbasis etnomatematika terhadap kemampuan pemahaman konsep matematika siswa 

SMA Kota Bengkulu. Jurnal Pendidikan Matematika Raflesia, 4(2), 120–135. 

https://doi.org/10.33369/jpmr.v4i2.9761  

Firmansyah, D., & Dede. (2022). Teknik pengambilan sampel umum dalam metodologi. Jurnal 

Ilmiah Pendidikan Holistik (JIPH), 1(2), 85–114. 

Hardiyansyah, W, Turmuzi, M, & Nurmawanti, I. (2024). Efektifitas pembelajaran 

etnomatematika “Permainan Sampat” terhadap hasil belajar matematika siswa kelas II SDN 

2 Kekeri. Jurnal Ilmiah Profesi Pendidikan, 9(1), 412–418. 

https://doi.org/10.29303/jipp.v9i1.2076  

Hariyadi, A., Rasyad, A., Rondhi, W., & Najikhah, F. (2024). Enhancing numeracy skills in 

elementary students through the traditional congklak game: A study in Kudus. AL-

ISHLAH: Jurnal Pendidikan, 16(3), 3501-3514. 

https://doi.org/10.35445/alishlah.v16i3.5613   

Harun, L., Ma'bud, A., & Trihara, P. A. (2024). Exploring ethnomathematics in the menara Sudus 

as a learning resource for geometry. Mosharafa: Jurnal Pendidikan Matematika, 13(2), 

315-322. https://doi.org/10.31980/mosharafa.v13i2.1604  

Hewi, L., & Shaleh, M. (2020). Refleksi hasil PISA (The Programme for International Student 

Assesment): Upaya Perbaikan Bertumpu Pada Pendidikan Anak Usia Dini). (2020). Jurnal 

Golden Age, 4(01). https://doi.org/10.29408/jga.v4i01.2018 

Ibrahim, R. A., & Wahid, A. J. (2024). Building an understanding of mathematics through ethnic 

mathematics: a case study of learning in Bintuni Bay regency. International Journal of 

Ethno-Sciences and Education Research, 4(4), 128–134. 

https://doi.org/10.46336/ijeer.v4i4.782  

Junaedi, J. (2015). Model latihan inkuiri (Inquiry training model: Pembelajaran bermakna yang 

melatih ketrampilan-ketrampilan penelitian). Jurnal Pendidikan Biologi, 7(1), 1–4.  

Lestari, S. A. P., Kusumaningrum, D. S., & Nurapriani, F. (2024). Integrasi etnomatematika 

dalam pembelajaran bangun datar segi empat berbasis kearifan lokal untuk meningkatkan 

pemahaman matematika. Jurnal Inovasi Penelitian Dan Pengabdian Masyarakat, 4(2), 

161–171. https://doi.org/10.53621/jippmas.v4i2.369  

https://doi.org/10.31004/jptam.v7i3.12179
https://doi.org/10.23887/jppmi.v11i2.1447
https://doi.org/10.62383/hardik.v1i4.831
https://doi.org/10.33369/jpmr.v4i2.9761
https://doi.org/10.29303/jipp.v9i1.2076
https://doi.org/10.35445/alishlah.v16i3.5613
https://doi.org/10.31980/mosharafa.v13i2.1604
https://doi.org/10.29408/jga.v4i01.2018
https://doi.org/10.46336/ijeer.v4i4.782
https://doi.org/10.53621/jippmas.v4i2.369


 
Larasati, Pramasdyahsari, & Harun, Enhancing elementary student’s numeracy skills ….   

 

85 

Mariamah, Suciyati, & Hendrawan. (2021). Kemampuan numerasi siswa sekolah dasar ditinjau 

dari jenis kelamin. Tuntas: Jurnal Penelitian Pendidikan Dasar, 01(02), 17–19. 

https://doi.org/10.30651/else.v3i1.2541  

Matulessy, A., Ismawati, & Muhid, A. (2022). Efektivitas permainan tradisional congklak untuk 

meningkatkan kemampuan matematika siswa: literature review. AKSIOMA: Jurnal 

Matematika Dan Pendidikan Matematika, 13(1), 165–178. 

Mukwambo, M., Zulu, A., & Kayangula, M. (2023). Exploring numeracy teaching and learning 

by using ethnomathematics. International Journal on Teaching and Learning Mathematics,

 6(2),63–72. https://ejournal.uinmalang.ac.id/index.php/ijtlm/article/view/10592  

Nasoha, S. R., Araiku, J., Yusup, M., & Pratiwi, W. D. (2022). Kemampuan numerasi siswa 

melalui implementasi bahan ajar matematika berbasis problem-based learning. Indiktika: 

Jurnal Inovasi Pendidikan Matematika, 4(2), 49–61. 

https://doi.org/10.31851/indiktika.v4i2.7903  

Nst, M. I., & Batubara, N. K. (2024). The importance of ethnomathematics in education: A 

systematic literature review. Proceedings of International Conference on Education, 2(1), 

552–557. https://doi.org/10.32672/pice.v2i1.1412  

Nur, A. S., Sukestiyarno, Y. L., & Junaedi, I. (2019). Etnomatematika dalam perspektif 

problematika pembelajaran matematika: Tantangan pada siswa indigenous. Prosiding 

Seminar Nasional Pascasarjana, 2(1), 90–96. 

Nuraida, N. (2023). Pengaruh numerasi pada pembelajaran matematika terhadap hasil belajar 

siswa kelas IV SDN Pangarangan III (Doctoral dissertation, STKIP Sumenep). 

Oktarina, E. (2022). Exploration of traditional game of marbles in maths learning in primary 

school. Pedagogik Journal of Islamic Elementary School, 161–170. 

https://doi.org/10.24256/pijies.v5i1.3757  

Permana, N. (2023). Improving students mathematics learning outcomes through Sundanese 

ethnomathematics: A systematic literature review. AB-JME: Al-Bahjah Journal of 

Mathematics Education, 1(1), 11–21. https://doi.org/10.61553/abjme.v1i1.12  

Permatasari, P., Nuraeniyah, A. N., Bungsu, D., Selfiantika, L., & Sartika, N. S. (2023). 

Improving mathematical literacy based on ethnomathematical approach in congklak game. 

Jurnal Analisa, 9(2), 110–121. https://doi.org/10.15575/ja.v9i2.29766  

Prahmana, R. C. I., Sagita, L., Hidayat, W., & Utami, N. W. (2020). Two decades of realistic 

mathematics education research in Indonesia: A survey. Infinity Journal, 9(2), 223. 

https://doi.org/10.22460/infinity.v9i2.p223-246  

Rachmantika, A. R., & Wardono, W. (2019). Peran kemampuan berpikir kritis siswa pada 

pembelajaran matematika dengan pemecahan masalah. PRISMA: Prosiding Seminar 

Nasional Matematika, 2, 439–443. 

Rahmawati, R., Pramasdyahsari, A. S., & Prayito, M. (2024). Pengembangan soal numerasi 

berbasis etnomatematika di jenjang sekolah menengah pertama kelas VII. Delta-Pi: Jurnal 

Matematika dan Pendidikan Matematika, 13(2), 171-184. 

Rizky, V. B., & Nasution, A. T. (2024). Model pembelajaran etnomatematika dalam 

menumbuhkan motivasi belajar siswa di sekolah dasar. EDUCOFA: Jurnal Pendidikan 

Matematika, 1(1), 57-70. https://doi.org/10.24952/ejpm.v1i1.11398  

https://doi.org/10.30651/else.v3i1.2541
https://ejournal.uinmalang.ac.id/index.php/ijtlm/article/view/10592
https://doi.org/10.31851/indiktika.v4i2.7903
https://doi.org/10.32672/pice.v2i1.1412
https://doi.org/10.24256/pijies.v5i1.3757
https://doi.org/10.61553/abjme.v1i1.12
https://doi.org/10.15575/ja.v9i2.29766
https://doi.org/10.22460/infinity.v9i2.p223-246
https://doi.org/10.24952/ejpm.v1i1.11398


 
Journal of Honai Math, 8(1), 71-88, April 2025 

 

86 

Safari, S., & Khasanah, K. (2023). Assessment of student numeration literacy levels based on the 

2021 national assessment data study. RSF Conference Series: Business, Management and 

Social Sciences, 3(2), 90–98. https://doi.org/10.31098/bmss.v3i2.656  

Sarah, S., Suhendri, H., & Ningsih, R. (2022). Eksplorasi etnomatematika pada permainan 

tradisional kelereng di kelurahan Bahagia, Babelan, Bekasi. Jurnal Derivat: Jurnal 

Matematika Dan Pendidikan Matematika, 9(1), 21–29. 

Sarwoedi, S., Marinka, D. O., Febriani, P., & Wirne, I. N. (2018). Efektifitas etnomatematika 

dalam meningkatkan kemampuan pemahaman matematika siswa. Jurnal Pendidikan 

Matematika Raflesia, 3(2), 171–176. https://doi.org/10.33369/jpmr.v3i2.7521  

Serepinah, M., & Nurhasanah, N. (2023). Kajian etnomatematika berbasis budaya lokal 

tradisional ditinjau dari perspektif pendidikan multikultural. Scholaria: Jurnal Pendidikan 

Dan Kebudayaan, (2), 148–157. https://doi.org/10.24246/j.js.2023.v13.i2.p148-157  

Setiani, D., Rahmawati, E., & Pramesti, S. L. D. (2023). Indonesia peran etnomatematika dalam 

pembelajaran matematika di era society 5.0: Indonesia. SANTIKA: Seminar Nasional 

Tadris Matematika, 3, 451–461. 

Sholihah, W., Basri, H., Ghafur, A., & Salman, S. (2024). Eksplorasi etnomatematika pada 

permainan tradisional engklek. Kognitif: Jurnal Riset HOTS Pendidikan Matematika, 4(3), 

1096 -1104. https://doi.org/10.51574/kognitif.v4i3.1943  

Sugiyono. (2016). Metode penelitian kuantitatif kualitatif dan R&D. Bandung: Alfabeta. 

Tampubolon, T., Sibarani, S., Zakiah, N., & Zaini, H. (2023). Ethnomathematics learning to 

improve students’ understanding for numeracy concepts. JPI (Jurnal Pendidikan 

Indonesia), 12(2), 358–366. 

Tusolihah, N., Ali Misri, M., & Nursuprianah, I. (2022). Ethnomathematics eksploration of the 

traditional game of congklak. Eduma: Mathematics Education Learning and Teaching, 

11(2), 203. https://doi.org/10.24235/eduma.v11i2.10300  

Tyas, B. N. M. W., Pramasdyahsari, A. S., Budiarti, R., & Utami, R. E. (2024). Profil numerasi 

siswa kelas X SMK dalam materi permutasi kombinasi berdasarkan kemampuan 

matematis. ELIPS: Jurnal Pendidikan Matematika, 5(2), 190-199. 

Wahyuti, E., Purwadi, P., & Kusumaningtyas, N. (2023). Analisis kemampuan pemecahan 

masalah melalui pembelajaran literasi baca tulis dan numerasi pada anak usia dini. 

ENGGANG: Jurnal Pendidikan, Bahasa, Sastra, Seni, Dan Budaya, 3(2), 9–20. 

https://doi.org/10.37304/enggang.v3i2.8730  

Widana, I. W., & Diartiani, P. A. (2021). Model pembelajaran problem based learning berbasis 

etnomatematika untuk meningkatkan aktivitas dan hasil belajar matematika. Emasains: 

Jurnal Edukasi Matematika Dan Sains, 10(1), 88–98. 

https://doi.org/10.5281/zenodo.4657740  

Wildan, D. A., Suningsih, S., Ardianto, D., & Arifin, M. Z. (2024). Efektivitas penggunaan 

etnomatematika terhadap peningkatan pemahaman matematis siswa sekolah dasar. Jurnal 

Pendidikan Dasar Flobamorata, 5(3), 456-463. https://doi.org/10.51494/jpdf.v5i3.1462  

Winata, A., Widiyanti, I. S. R., & Sri Cacik. (2021). Analisis kemampuan numerasi dalam 

pengembangan soal asesmen kemampuan minimal pada siswa kelas XI SMA untuk 

menyelesaikan permasalahan science. Jurnal Educatio FKIP UNMA, 7(2), 498–508. 

https://doi.org/10.31949/educatio.v7i2.1090  

https://doi.org/10.31098/bmss.v3i2.656
https://doi.org/10.33369/jpmr.v3i2.7521
https://doi.org/10.24246/j.js.2023.v13.i2.p148-157
https://doi.org/10.51574/kognitif.v4i3.1943
https://doi.org/10.24235/eduma.v11i2.10300
https://doi.org/10.37304/enggang.v3i2.8730
https://doi.org/10.5281/zenodo.4657740
https://doi.org/10.51494/jpdf.v5i3.1462
https://doi.org/10.31949/educatio.v7i2.1090


 
Larasati, Pramasdyahsari, & Harun, Enhancing elementary student’s numeracy skills ….   

 

87 

Wulandari, P., Pramasdyahsari, A. S., Prasetyowati, D., & Handayaningsih, M. (2024). Profil 

kemampuan numerasi dalam menyelesaikan soal SPLTV pada siswa kelas X SMA ditinjau 

dari kemampuan matematis. Jurnal Inovasi Pendidikan Matematika, 6(1), 13– 28. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Journal of Honai Math, 8(1), 71-88, April 2025 

 

88 

 

 


