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Abstract. This study investigates the impact of integrating 

ethnomathematics into primary school mathematics instruction on 

students’ mathematical communication skills. Motivated by the lack of 

contextualized learning environments that affirm students’ cultural 

identities and foster expressive competence, the research adopts a quasi-

experimental design with pretest-posttest control groups. Participants 

consisted of 60 fifth-grade students in West Java, Indonesia, divided into 

an experimental group taught through ethnomathematics-based learning 

and a control group taught with conventional methods. A validated 

mathematical communication test assessed students’ abilities to express 

ideas verbally, symbolically, and visually. Results show a statistically 

significant improvement in both groups; however, the experimental group 

demonstrated a considerably higher effect size (Cohen’s d = 1.97) than the 

control group (Cohen’s d = 1.25). Moreover, independent t-test results 

(t(58) = 6.851, p < .001) confirm that culturally contextualized instruction 

more effectively fosters communication-rich learning environments. The 

study highlights the importance of meaningful cultural contexts in 

enhancing mathematical communication and calls for broader adoption of 

ethnomathematics-based pedagogies. Limitations and recommendations 

for future research are also discussed. 

 
Introduction  

In many primary classrooms, mathematics instruction is still characterized by abstract symbols, 

rigid procedural routines, and problem sets detached from students’ real-world experiences 

(Wasserman, 2016). This traditional approach limits student engagement and reinforces the perception 

of mathematics as a static and irrelevant discipline. When mathematical concepts are introduced 

without meaningful connections to students' lives, they often become incomprehensible and 

disconnected from practical utility (Vos, 2018). This challenge is particularly evident among primary 

school learners in a critical stage of cognitive and social development. Teaching practices disregarding 

students’ cultural and contextual backgrounds reduce motivation and hinder active participation in 

mathematical learning (Arsaythamby & Zubainur, 2014). One of the most visible consequences is the 

underdevelopment of students’ mathematical communication skills—namely, their ability to explain, 

represent, and justify mathematical reasoning through verbal, visual, or symbolic means (Rohid & 

Rusmawati, 2019; Rusdi et al., 2020). Without contextualized and dialogic instruction, students are 

rarely exposed to discourse-rich environments that encourage them to make their thinking visible and 

comprehensible to others (Tong et al., 2021). 

Given these limitations, scholars and educators have increasingly turned to more culturally 

responsive pedagogies, such as ethnomathematics, as a promising alternative. Ethnomathematics refers 

to mathematical knowledge embedded in specific communities' daily practices, traditions, and cultural 

systems (D’Ambrosio & Rosa, 2017; François, 2010). Unlike conventional approaches that often 
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privilege formal, Western mathematical structures, ethnomathematics emphasizes the cultural 

relativity of mathematical thinking and practices. When students are encouraged to explore 

mathematics through contexts familiar to their lived experiences—such as traditional games, 

indigenous measurement systems, crafts, or local architecture—they are more likely to find personal 

relevance in mathematical content and engage with it meaningfully (Rosa et al., 2017). This approach 

affirms students’ cultural identities and promotes equity and inclusiveness in mathematics classrooms 

(Cimen, 2014; Abdulrahim & Orosco, 2020). However, while the general benefits of culture-based 

learning have been well documented, empirical research that specifically investigates the role of 

ethnomathematics in developing students’ mathematical communication skills—especially at the 

elementary level—remains scarce. 

To address this gap, the present study explores how integrating ethnomathematical elements into 

mathematics instruction can enhance students’ capacity to communicate mathematical ideas. Several 

studies have demonstrated that embedding local cultural knowledge in mathematical learning can 

significantly improve students' ability to express, represent, and justify their reasoning (Hartinah et al., 

2019; Herawaty et al., 2019). By incorporating familiar cultural contexts—such as traditional artifacts, 

games, and measurement systems—students are better able to verbalize mathematical thinking in ways 

that are both meaningful and accessible. This research identifies how culturally meaningful learning 

experiences support primary students in developing mathematical communication skills, particularly 

regarding their verbal articulation, symbolic representation, and conceptual justification (Hilliyani et 

al., 2024). Furthermore, this study seeks to uncover instructional strategies that foster communication-

rich mathematics learning environments, especially in culturally diverse classroom settings where 

students' cultural identities intersect with formal learning. By situating mathematics education within 

local knowledge systems, the study aims to provide theoretical and practical insights into how 

ethnomathematics can be a powerful vehicle for strengthening conceptual understanding and 

promoting rich mathematical discourse in early education. 

Theoretical Review 

This study is built upon two interrelated theoretical perspectives: ethnomathematics and 

mathematical communication. These frameworks collectively provide the foundation for analyzing how 

cultural contexts influence students’ ability to express and construct mathematical meaning. 

Ethnomathematics recognizes that mathematics is not culturally neutral and that various forms of 

mathematical thinking arise from the daily practices of different communities (Bimantara, 2024; Civil, 

2002; Pratiwi et al., 2022). By acknowledging local knowledge and values, ethnomathematics situates 

mathematics within students’ lived realities, enabling learning that is more meaningful and accessible. 

Meanwhile, mathematical communication emphasizes the importance of expressing, sharing, and 

interpreting mathematical ideas as central to learning (O'Halloran, 1998; Steinbring, 2000). Students 

construct and refine their understanding of mathematical concepts through discourse, symbols, and 

representations. Together, these frameworks offer a powerful lens through which to examine 

mathematics learning that is both culturally responsive and communicatively rich, particularly in 

primary education settings where foundational thinking and expression are being formed. 

Ethnomathematics in Primary Education 

Ethnomathematics refers to the understanding and use of mathematical ideas that emerge from 

cultural traditions and community practices (Budiarto, Artiono, & Setianingsih, 2019). It encompasses 

diverse ways of reasoning, measuring, and solving problems that are embedded within specific social 

and cultural contexts (Wager, 2012). In the context of primary education, ethnomathematics serves as 

a pedagogical bridge connecting students’ cultural knowledge with formal mathematical instruction 

(Aguirre & Zavala, 2013; Hernandez, Morales, & Shroyer, 2013). For instance, traditional crafts, games, 

architectural patterns, and local units of measurement can be utilized to contextualize mathematical 
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concepts such as geometry, arithmetic, and spatial reasoning (Supriadi, 2019; Nugraha, Maulana, & 

Mutiasih, 2020; Naidoo, 2021). 

By engaging students with cultural artifacts and familiar practices, teachers can foster a more 

meaningful and accessible learning environment, enabling students to draw from their lived 

experiences and cultural identities in constructing mathematical understanding (Tsindoli, Ongeti, & 

Chang’ach, 2018). This culturally responsive approach enhances students’ motivation and creativity and 

promotes equity and inclusivity in the classroom (Jang & Choi-Koh, 2009). However, while much of the 

existing literature emphasizes ethnomathematics' motivational and contextual relevance, its potential 

to support and enhance students’ mathematical communication remains underexplored. Therefore, this 

study investigates how ethnomathematical learning tasks can open spaces for students to articulate 

mathematical ideas more clearly and confidently, fostering conceptual understanding and expressive 

competence in mathematics learning. 

Mathematical Communication 

Mathematical communication is a fundamental component of learning mathematics, 

encompassing the ability to convey ideas through speech, symbols, diagrams, and written language 

(Yabaş & Altun, 2016). In primary education, developing this ability supports students in making sense 

of mathematical ideas, engaging in reasoning, and participating in meaningful discussions with peers 

and teachers (Abidin, 2018). Communication in mathematics goes beyond explaining final answers; it 

involves constructing meaning collaboratively, justifying reasoning, and reflecting on thought processes 

(La’ia & Harefa, 2021). 

However, in many classrooms, opportunities for mathematical communication are often 

constrained by teacher-centered approaches, where students act more as passive recipients rather than 

active participants (Fauzi & Masrukan, 2018). To cultivate richer communication, instructional designs 

must include dialogic spaces, multiple modes of representation, and culturally contextualized tasks that 

resonate with students’ lived experiences (Manurung, Sari, & Dachi, 2024). Research indicates that such 

meaningful engagement enhances students’ mathematical language development, conceptual clarity, 

and confidence in expressing ideas (Munandar, 2023; Purnamasari & Afriansyah, 2021). When students 

are encouraged to articulate their mathematical thinking using culturally and personally relevant 

representations, they are more likely to internalize and transfer their learning (Zaditania & Ruli, 2022). 

This study, therefore, posits that culture and communication are deeply intertwined, and that fostering 

both in mathematics instruction leads to more equitable and effective learning outcomes. 

 

Methods  

This study employed a quantitative approach with a quasi-experimental design, specifically the 

pretest-posttest control group design, to examine the effect of integrating ethnomathematics into 

mathematics instruction on students’ mathematical communication skills. This design enables 

researchers to investigate causal relationships where random assignment is not feasible while 

maintaining control over internal validity threats (Creswell, 2012). The research was conducted in two 

parallel fifth-grade classes at a public elementary school in West Java, Indonesia. The classes were 

selected using purposive sampling, considering that both groups had comparable academic ability, 

curriculum exposure, and demographic background characteristics. The participants were divided into 

two groups: the experimental group, which received instruction using ethnomathematics-based 

learning tasks, and the control group, which received conventional mathematics instruction. Both 

groups were administered a pretest before the intervention and a posttest after the intervention to 

measure changes in their mathematical communication abilities. 

The experimental design is illustrated in the following table: 

 

Table 1. Experimental Design Structure 
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Group Pretest Treatment Posttest 

Experimental O Ethnomathematics-Based Learning O 

Control O Conventional Mathematics Instruction O 

 

The data collection instrument consisted of a mathematical communication test, developed based  

on indicators such as: 

1. The ability to express mathematical ideas verbally and in written form, 

2. the use of appropriate mathematical symbols and visual representations, and 

3. The construction of logical arguments to explain problem-solving processes. 

The test comprised six essay items, contextualized in data representation, geometry, and real-life 

mathematical problem-solving. To ensure the validity and reliability of the instrument, the test 

underwent expert review by three senior mathematics education lecturers, followed by item analysis. 

The Content Validity Index (CVI) yielded a score of 0.87, indicating strong content alignment and clarity. 

Furthermore, the instrument was piloted on 30 students from a neighboring school that was not 

included in the main study sample. The reliability coefficient, computed using Cronbach’s Alpha, was 

0.82, indicating that the instrument met the threshold for high internal consistency. The collected data 

were statistically analyzed using paired sample t-tests to assess within-group improvements and 

independent sample t-tests to evaluate differences between the experimental and control groups. The 

level of statistical significance was set at 0.05. Additionally, the effect size was calculated using Cohen’s 

d to determine the magnitude of the treatment’s impact. This analytical strategy ensured that the 

findings were both statistically valid and educationally meaningful in assessing the improvement of 

students’ mathematical communication skills due to the integration of ethnomathematics in instruction. 

 

Results And Discussion  

Result  

The primary aim of this study was to examine the effect of integrating ethnomathematics into 

mathematics instruction on students’ mathematical communication skills. The statistical analysis 

involved paired sample t-tests (within-group comparison) and independent sample t-tests (between-

group comparison). Table 2 presents the descriptive statistics of pretest and posttest scores for both 

groups. 

Table 2. Descriptive Statistics of Pretest and Posttest Scores 

Group N Pretest Mean Posttest Mean Mean Gain Std. Deviation 

Experimental 30 61.27 83.20 21.93 7.52 

Control 30 60.87 70.47 9.60 8.11 

 

As shown in Table 2, both groups exhibited improvement from pretest to posttest. However, the 

experimental group showed a significantly greater gain in mathematical communication scores than the 

control group. The paired sample t-test results in Table 3 indicate that the experimental and control 

groups experienced statistically significant improvements. 

 

Table 3. Paired Sample t-Test Results 

Group t df p Effect Size (Cohen’s d) 

Experimental 13.521 29 < .001 1.97 (Large) 

Control 6.881 29 < .001 1.25 (Large) 

 

The results of the paired sample t-test reveal a statistically significant improvement in 

mathematical communication skills for both the experimental and control groups. For the experimental 
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group, the analysis yielded t(29) = 13.521, p < .001, with a Cohen’s d of 1.97, which is categorized as a 

huge effect size. This indicates that the integration of ethnomathematical-based learning substantially 

impacted students' mathematical communication abilities. The effect's magnitude suggests statistical 

significance and strong practical significance, meaning the improvement was not merely incidental or 

due to chance, but directly attributable to the instructional intervention. The statistical results in the 

control group showed significant improvement, with t(29) = 6.881, p < .001 and Cohen’s d of 1.25, 

which also qualifies as a large effect size. Although the gain was significant, the smaller effect size 

relative to the experimental group highlights that while traditional instruction contributed to learning 

gains, it was less effective in enhancing students’ ability to express and communicate mathematical 

ideas. These findings suggest that while both instructional models can improve students’ mathematical 

communication, ethnomathematics-based instruction leads to deeper, more meaningful gains. The large 

effect sizes in both groups validate the reliability of the instructional interventions. However, the 

enormous effect in the experimental group emphasizes the pedagogical value of integrating cultural 

contexts into mathematics learning. To determine the effectiveness of the ethnomathematics-based 

instruction relative to the conventional method, an independent sample t-test was conducted on the 

posttest scores. The results are presented in Table 4. 

 

Table 4. Independent Sample t-Test on Posttest Scores 

Group Mean Std. Deviation t df p Cohen’s d 

Experimental 83.20 6.80 6.851 58 < .001 1.77 (Large) 

Control 70.47 7.85     

 

The results in Table 4 confirm that the experimental group significantly outperformed the control 

group on the posttest (t(58) = 6.851, p < .001), with a large effect size (d = 1.77). These findings suggest 

that using ethnomathematical contexts in instruction substantially enhanced students' ability to 

express, justify, and represent mathematical ideas. 

 

Discussion  

The findings of this study underscore the significant impact of integrating ethnomathematics into 

mathematics instruction on enhancing students’ mathematical communication skills. The substantial 

gain observed in the experimental group, as evidenced by a huge effect size (Cohen’s d = 1.97), 

highlights the effectiveness of culturally contextualized instruction in fostering mathematical 

understanding and students’ capacity to articulate their thinking. This result aligns with the study by 

Rizqi and Hawa (2023), who found that applying ethnomathematics-based contextual teaching and 

learning significantly improved the mathematical communication abilities of elementary students. 

Similarly, Salsanabila, Marsigit, and Mahmudi (2024) demonstrated that incorporating Purun weaving 

ethnomathematics into instruction enabled students to express mathematical ideas more clearly 

through culturally embedded representations. Additionally, Hasanah (2021) emphasized that 

ethnomathematics strengthens students' confidence and communication through familiar cultural 

patterns when integrated with effective learning models such as the 7E cycle. These findings are further 

supported by Rubel and McCloskey (2021), who argue that mathematics becomes more accessible and 

empowering when contextualized within learners’ cultural and social realities. These studies affirm that 

ethnomathematics is not merely a supplementary tool but a transformative pedagogical approach that 

enriches discourse and promotes equity in mathematics education. 

The control group also demonstrated statistically significant improvement, albeit with a smaller 

gain (Cohen’s d = 1.25). This suggests that while conventional mathematics instruction can still develop 

students’ communication skills to some extent, it lacks the contextual richness and cultural relevance 

that empower students to make personal connections with the content. Norton (2024) observed that 
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traditional methods often emphasize procedural fluency over conceptual understanding, resulting in 

improved scores but limited engagement and depth in student expression. Similarly, Palinussa, Molle, 

and Gaspersz (2021) argue that mathematics instruction detached from students’ sociocultural 

environments tends to restrict meaningful communication and reasoning, especially in underserved or 

rural contexts. While such approaches may yield cognitive gains, they often fail to nurture students’ 

capacity to relate mathematical ideas to real-life situations. Moreover, research by Alsmadi et al. (2023) 

highlights the importance of dialogic and collaborative strategies, elements often underrepresented in 

conventional instruction, critical in fostering communication, particularly when mathematical problems 

are situated within interactive and shared learning spaces. These findings reinforce that, despite some 

effectiveness, traditional teaching remains limited in fostering expressive competence, especially 

compared to culturally and contextually grounded pedagogies. 

One critical observation lies in the role of meaningful contexts in enhancing students' 

mathematical understanding. In this study, students in the experimental group encountered problems 

involving familiar cultural artifacts, local measurement systems, and traditional practices, which made 

the tasks more relatable and meaningful. This contextual relevance allowed learners to construct 

mathematical meaning through multiple forms of representation—verbal, symbolic, and visual. 

According to Koskinen and Pitkäniemi (2022), meaningful learning in mathematics is significantly 

supported by instructional strategies that connect content to learners’ lived experiences and promote 

conceptual engagement. Similarly, Polman, Hornstra, and Volman (2021) argue that learning becomes 

meaningful when students can interpret and apply mathematical ideas within contexts that resonate 

with their backgrounds and cognitive development. Supporting this, Harefa and Suastra (2024) 

emphasize that integrating local wisdom, such as hombo batu in Nias culture, provides authentic 

learning experiences and fosters students' capacity to communicate mathematics using culturally 

embedded concepts and representations. These findings affirm that culturally grounded and 

contextually rich problems enhance the depth and accessibility of students’ mathematical learning. 

Furthermore, ethnomathematics encourages active participation, collaboration, and discourse, all 

of which are fundamental for developing communication skills (O’Halloran, 1998; Steinbring, 2000). In 

contrast, the control group, operating under more traditional teacher-centered instruction, had fewer 

opportunities for student-led dialogue, which may have constrained their expressive growth despite 

statistical gains. The significant difference found in the independent sample t-test (t(58) = 6.851, p < 

.001, d = 1.77) between the two groups' posttest scores offers strong empirical support that culturally 

responsive pedagogy in mathematics is not only equitable but also instructionally superior in building 

expressive competence. These results echo calls from scholars like Abdulrahim and Orosco (2020), who 

advocate for culturally relevant mathematics teaching as a pathway toward inclusive and effective 

education. Despite these promising results, this study recognizes certain limitations. The sample was 

limited to two classes in a single school, which may affect the generalizability of the findings. 

Additionally, while the test captured improvements in students' ability to communicate mathematical 

ideas in writing, future research could incorporate classroom observations or interviews to gain deeper 

insights into verbal and social dimensions of communication. Overall, the discussion illustrates that 

ethnomathematics-based instruction is a powerful pedagogical strategy for enhancing students’ 

mathematical communication. It validates students’ cultural knowledge, facilitates conceptual 

understanding, and nurtures expressive competence—key components of high-quality mathematics 

learning in diverse classroom contexts. 

 

Conclusion  

This study concludes that integrating ethnomathematics into primary mathematics instruction 

significantly enhances students’ mathematical communication skills. The experimental group, which 

engaged with culturally contextualized learning tasks, demonstrated a substantially greater 
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improvement than the control group, as indicated by a large effect size (Cohen’s d = 1.97). 

Ethnomathematical instruction supports conceptual understanding and empowers students to express 

mathematical ideas using verbal, symbolic, and visual representations. These findings affirm that 

culturally responsive pedagogy contributes to more equitable and effective mathematics learning by 

validating students’ cultural backgrounds and fostering expressive competence. While the results are 

promising, the study is limited in scope to two classrooms within a single school. Future research is 

recommended to involve a broader and more diverse sample, and to incorporate qualitative methods 

such as classroom observation or interviews to explore the social and verbal aspects of mathematical 

communication in greater depth. 

 

Declarations  

Author Contribution : All authors contributed equally to the design and implementation of 

the research, data analysis, and manuscript writing. The first author 

led the conceptual framework and data interpretation, while the co-

authors supported instrument development, literature review, and 

final editing. 

Funding Statement : This study was conducted without the support of any specific grant 

from funding agencies in the public, commercial, or not-for-profit 

sectors. 

Conflict of Interest : The authors declare that there is no conflict of interest regarding the 

publication of this paper. 

Additional Information : Ethical clearance was obtained from the school principal and class 

teachers prior to data collection. Participation of students in this 

research was voluntary and based on informed consent, with full 

assurance of anonymity and confidentiality throughout the study. 

 

References  

Abdulrahim, N. A., & Orosco, M. J. (2020). Culturally responsive mathematics teaching: A research 
synthesis. The Urban Review, 52(1), 1–25. https://doi.org/10.1007/s11256-019-00509-2 

Abidin, Z. (2018). Mathematical communication characteristics of pre-service primary school teacher in 
explaining the area of trapezoid reviewed from school origin. Journal of Research and Advances 
in Mathematics Education, 3(2), 118–126. 
https://www.academia.edu/download/98163330/ARASETV28_N2_P275_290.pdf_filename_U
TF-8ARASETV28_N2_P275_290.pdf 

Aguirre, J. M., & del Rosario Zavala, M. (2013). Making culturally responsive mathematics teaching 
explicit: A lesson analysis tool. Pedagogies: An International Journal, 8(2), 163–190. 
https://doi.org/10.1007/s11422-013-9544-1 

Alsmadi, M. A., Tabieh, A. A., Alsaifi, R. M., & Al-Nawaiseh, S. J. (2023). The effect of the collaborative 
discussion strategy think-pair-share on developing students' skills in solving engineering 
mathematical problems. European Journal of Educational Research, 12(2), 1123–1135. 
https://doi.org/10.12973/eu-jer.12.2.1123 

Arsaythamby, V., & Zubainur, C. M. (2014). How a realistic mathematics educational approach affect 
students’ activities in primary schools? Procedia - Social and Behavioral Sciences, 159, 309–313. 
https://doi.org/10.1016/j.sbspro.2014.12.378 

https://doi.org/10.1007/s11256-019-00509-2
https://www.academia.edu/download/98163330/ARASETV28_N2_P275_290.pdf_filename_UTF-8ARASETV28_N2_P275_290.pdf
https://www.academia.edu/download/98163330/ARASETV28_N2_P275_290.pdf_filename_UTF-8ARASETV28_N2_P275_290.pdf
https://doi.org/10.1007/s11422-013-9544-1
https://doi.org/10.12973/eu-jer.12.2.1123
https://doi.org/10.1016/j.sbspro.2014.12.378


 

95 

Bimantara, A. R. (2024). Peran etnomatematika dalam pembelajaran matematika. Innovative: Journal of 
Social Science Research, 4(1), 1252–1258. https://doi.org/10.31004/innovative.v4i1.7712 

Budiarto, M. T., Artiono, R., & Setianingsih, R. (2019, November). Ethnomathematics: Formal mathematics 
milestones for primary education. In Journal of Physics: Conference Series (Vol. 1387, No. 1, p. 
012139). IOP Publishing. https://doi.org/10.1088/1742-6596/1387/1/012139 

Cimen, O. A. (2014). Discussing ethnomathematics: Is mathematics culturally dependent? Procedia - 
Social and Behavioral Sciences, 152, 523–528. https://doi.org/10.1016/j.sbspro.2014.09.215 

Civil, M. (2002). Culture and mathematics: A community approach. Journal of Intercultural Studies, 23(2), 
133–148. https://www.jstor.org/stable/3651363 

Creswell, J. W. (2012). Educational research: Planning, conducting, and evaluating quantitative and 
qualitative research (4th ed.). Pearson Education. 

D’Ambrosio, U., & Rosa, M. (2017). Ethnomathematics and its pedagogical action in mathematics 
education. In M. Rosa, L. Shirley, M. E. Gavarrete, & W. V. Alangui (Eds.), Ethnomathematics and 
its diverse approaches for mathematics education (pp. 285–305). Springer. 
https://doi.org/10.1007/978-3-319-59220-6_12 

Fauzi, A., & Masrukan, M. (2018). Math learning with realistic mathematics education approach (RME) 
based on open source-ended to improve mathematic communication. Journal of Primary 
Education, 7(1), 10–17. https://journal.unnes.ac.id/sju/jpe/article/download/21169/10342 

François, K. (2010, January). The role of ethnomathematics within mathematics education. In 
Proceedings of CERME (pp. 1517–1526). https://hal.science/hal-
02182374/file/cerme6_proceedings.pdf#page=1599 

Harding-DeKam, J. L. (2014). Defining culturally responsive teaching: The case of mathematics. Cogent 
Education, 1(1), 972676. https://doi.org/10.1080/2331186X.2014.972676 

Harefa, D., & Suastra, I. W. (2024). Mathematics education based on local wisdom: Learning strategies 
through hombo batu. Afore: Jurnal Pendidikan Matematika, 3(2), 1–11. 
https://doi.org/10.57094/afore.v3i2.2236 

Harefa, D., & Suastra, I. W. (2024). Mathematics education based on local wisdom: Learning strategies 
through hombo batu. Afore: Jurnal Pendidikan Matematika, 3(2), 1–11. 
https://doi.org/10.57094/afore.v3i2.2236 

Hartinah, S., Suherman, S., Syazali, M., Efendi, H., Junaidi, R., Jermsittiparsert, K., & Umam, R. (2019). 
Probing-prompting based on ethnomathematics learning model: The effect on mathematical 
communication skill. Journal for the Education of Gifted Young Scientists, 7(4), 799–814. 
https://doi.org/10.17478/jegys.574275 

Hasanah, U. (2021). Mathematics communication skill seen from self-efficacy of junior high school 
students on 7E learning cycle with ethnomathematics nuances. Unnes Journal of Mathematics 
Education Research, 10(A), 190–196. 
https://journal.unnes.ac.id/sju/ujmer/article/view/37075 

Herawaty, D., Gusri, S. A., Saputra, R., Liana, E., & Aliza, F. (2019, October). The mathematics 
communication of students in learning based on ethnomathematics Rejang Lebong. In Journal 
of Physics: Conference Series (Vol. 1318, No. 1, p. 012074). IOP Publishing. 
https://doi.org/10.1088/1742-6596/1318/1/012074 

Hernandez, C. M., Morales, A. R., & Shroyer, M. G. (2013). The development of a model of culturally 
responsive science and mathematics teaching. Cultural Studies of Science Education, 8(4), 803–
820. https://doi.org/10.1080/1554480X.2013.768518 

Hilliyani, H., Saragih, S., & Napitupulu, E. (2024). The ethnomathematics in enhancing communication 
skills among elementary school students. International Journal of Trends in Mathematics 
Education Research, 7(2). https://doi.org/10.33122/ijtmer.v7i2.354 

https://doi.org/10.31004/innovative.v4i1.7712
https://doi.org/10.1016/j.sbspro.2014.09.215
https://www.jstor.org/stable/3651363
https://doi.org/10.1007/978-3-319-59220-6_12
https://journal.unnes.ac.id/sju/jpe/article/download/21169/10342
https://hal.science/hal-02182374/file/cerme6_proceedings.pdf#page=1599
https://hal.science/hal-02182374/file/cerme6_proceedings.pdf#page=1599
https://doi.org/10.1080/2331186X.2014.972676
https://doi.org/10.57094/afore.v3i2.2236
https://doi.org/10.57094/afore.v3i2.2236
https://doi.org/10.17478/jegys.574275
https://journal.unnes.ac.id/sju/ujmer/article/view/37075
https://doi.org/10.1080/1554480X.2013.768518
https://doi.org/10.33122/ijtmer.v7i2.354


 

96 

Jang, Y. Y., & ChoiKoh, S. S. (2009). A case study on the instructional dimensions in teaching mathematics 
to the elementary school student from multi-cultural backgrounds. The Mathematical 
Education, 48(4), 419–442. https://koreascience.kr/article/JAKO200908856864623.pdf 

Koskinen, R., & Pitkäniemi, H. (2022). Meaningful learning in mathematics: A research synthesis of 
teaching approaches. International Electronic Journal of Mathematics Education, 17(2), 
em0679. https://doi.org/10.29333/iejme/11715 

La'ia, H. T., & Harefa, D. (2021). Hubungan kemampuan pemecahan masalah matematis dengan 
kemampuan komunikasi matematik siswa. Aksara: Jurnal Ilmu Pendidikan Nonformal, 7(2), 
463–474. http://dx.doi.org/10.37905/aksara.7.2.463-474.2021 

Manurung, A. A., Sari, I. P., & Dachi, S. W. (2024). Model pembelajaran berbasis masalah berbantuan 
lembar kerja interaktif pada keterampilan komunikasi matematis untuk sekolah dasar. Journal 
Mathematics Education Sigma [JMES], 5(1), 19–27. https://doi.org/10.30596/jmes.v5i1.18576 

Munandar, D. R. (2023). Kemampuan komunikasi matematis siswa dalam pembelajaran matematika. 
Jurnal Educatio FKIP UNMA, 9(2), 1100–1107. https://doi.org/10.31949/educatio.v9i2.5049 

Naidoo, J. (2021). Integrating indigenous knowledge and culturally based activities in South African 
mathematics classrooms. African Journal of Teacher Education, 10(2), 17–36. 
https://doi.org/10.21083/ajote.v10i2.6686 

Norton, B. J. (2024). Comparing traditional and modern teaching methods in mathematics education: 
Effects on undergraduate students’ achievement and motivation. Psi Chi Journal of 
Psychological Research, 29(2). https://doi.org/10.24839/2325-7342.JN29.2.150 

Nugraha, T., Maulana, M., & Mutiasih, P. (2020, April). Sundanese ethnomathematics context in primary 
school learning. Mimbar Sekolah Dasar, 7(1), 93–105. 
https://ejournal.upi.edu/index.php/mimbar/index 

O’Halloran, K. L. (1998). Classroom discourse in mathematics: A multisemiotic analysis. Linguistics and 
Education, 10(3), 359–388. https://doi.org/10.1016/S0898-5898(99)00013-3 

Palinussa, A. L., Molle, J. S., & Gaspersz, M. (2021). Realistic mathematics education: Mathematical 
reasoning and communication skills in rural contexts. International Journal of Evaluation and 
Research in Education, 10(2), 522–534. http://files.eric.ed.gov/fulltext/EJ1299250.pdf 

Polman, J., Hornstra, L., & Volman, M. (2021). The meaning of meaningful learning in mathematics in 
upper-primary education. Learning Environments Research, 24(3), 469–486. 
https://doi.org/10.1007/s10984-020-09337-8 

Pratiwi, K. R., Nurmaina, M., & Aridho, F. F. (2022). Penerapan etnomatematika dalam pembelajaran 
matematika pada jenjang sekolah dasar. Himpunan: Jurnal Ilmiah Mahasiswa Pendidikan 
Matematika, 2(1), 99–105. 
https://jim.unindra.ac.id/index.php/himpunan/article/view/3810/pdf 

Purnamasari, A., & Afriansyah, E. A. (2021). Kemampuan komunikasi matematis siswa SMP pada topik 
penyajian data di pondok pesantren. Plusminus: Jurnal Pendidikan Matematika, 1(2), 207–222. 
https://journal.institutpendidikan.ac.id/index.php/plusminus/article/download/pv1n2_02/8
48 

Rizqi, H. Y., & Hawa, A. M. (2023). The effectiveness of ethnomathematics-based contextual teaching and 
learning (CTL) on the mathematical communication skills of elementary school students. Jurnal 
Pendidikan & Pengajaran (Jupe2), 1(1), 69–78. https://doi.org/10.54832/jupe2.v1i1.94 

Rohid, N., & Rusmawati, R. D. (2019). Students' mathematical communication skills (MCS) in solving 
mathematics problems: A case in Indonesian context. Anatolian Journal of Education, 4(2), 19–
30. https://doi.org/10.29333/aje.2019.423a 

Rosa, M., Shirley, L., Gavarrete, M. E., & Alangui, W. V. (Eds.). (2017). Ethnomathematics and its diverse 
approaches for mathematics education. Springer. https://doi.org/10.1007/978-3-319-59220-
6 

https://koreascience.kr/article/JAKO200908856864623.pdf
http://dx.doi.org/10.37905/aksara.7.2.463-474.2021
https://doi.org/10.30596/jmes.v5i1.18576
https://doi.org/10.31949/educatio.v9i2.5049
https://doi.org/10.21083/ajote.v10i2.6686
https://doi.org/10.1016/S0898-5898(99)00013-3
http://files.eric.ed.gov/fulltext/EJ1299250.pdf
https://doi.org/10.1007/s10984-020-09337-8
https://jim.unindra.ac.id/index.php/himpunan/article/view/3810/pdf
https://journal.institutpendidikan.ac.id/index.php/plusminus/article/download/pv1n2_02/848
https://journal.institutpendidikan.ac.id/index.php/plusminus/article/download/pv1n2_02/848
https://doi.org/10.54832/jupe2.v1i1.94
https://doi.org/10.29333/aje.2019.423a
https://doi.org/10.1007/978-3-319-59220-6
https://doi.org/10.1007/978-3-319-59220-6


 

97 

Rubel, L. H., & McCloskey, A. V. (2021). Contextualization of mathematics: Which and whose world? 
Educational Studies in Mathematics, 107(2), 383–404. https://doi.org/10.1007/s10649-021-
10041-4 

Rusdi, M., Fitaloka, O., Basuki, F. R., & Anwar, K. (2020). Mathematical communication skills based on 
cognitive styles and gender. International Journal of Evaluation and Research in Education, 9(4), 
847–856. https://doi.org/10.11591/ijere.v9i4.20497 

Salsanabila, M. F., Marsigit, M., & Mahmudi, A. (2024). Mathematical communication ability based on 
anyaman purun ethnomathematics. Al-Ishlah: Jurnal Pendidikan, 16(4), 4712–4727. 
https://doi.org/10.35445/alishlah.v16i4.5666 

Steinbring, H. (2000). Interaction analysis of mathematical communication in primary teaching: The 
epistemological perspective. Zentralblatt für Didaktik der Mathematik, 32(5), 138–148. 
https://doi.org/10.1007/BF02655653 

Supriadi, S. (2019). Didactic design of Sundanese ethnomathematics learning for primary school 
students. International Journal of Learning, Teaching and Educational Research, 18(11), 154–
175. https://doi.org/10.26803/ijlter.18.11.9 

Tong, D. H., Uyen, B. P., & Quoc, N. V. A. (2021). The improvement of 10th students' mathematical 
communication skills through learning ellipse topics. Heliyon, 7(11), e08282. 
https://doi.org/10.1016/j.heliyon.2021.e08282 

Tsindoli, S., Ongeti, K., & Chang’ach, J. K. (2018). Integration of existing indigenous knowledge within 
mathematics curriculum for primary schools in Kenya. International Academic Journal of Social 
Sciences and Education, 2(1), 74–87. 
https://www.iajournals.org/articles/iajsse_v2_i1_74_87.pdf 

Vos, P. (2018). “How real people really need mathematics in the real world”—Authenticity in 
mathematics education. Education Sciences, 8(4), 195. 
https://doi.org/10.3390/educsci8040195 

Wager, A. A. (2012). Incorporating out-of-school mathematics: From cultural context to embedded 
practice. Journal of Mathematics Teacher Education, 15(1), 9–23. 
https://doi.org/10.1007/s10857-011-9199-3 

Wasserman, N. H. (2016). Abstract algebra for algebra teaching: Influencing school mathematics 
instruction. Canadian Journal of Science, Mathematics and Technology Education, 16(1), 28–47. 
https://doi.org/10.1080/14926156.2015.1093200 

Yabaş, D., & Altun, S. (2016). Fostering mathematical communication in primary mathematics classroom: 
A study on classroom teachers. Bogazici University Journal of Education, 33(1), 51–62. 
https://dergipark.org.tr/en/download/article-file/311171 

Zaditania, A. P., & Ruli, R. M. (2022). Kemampuan komunikasi matematis siswa SMP dalam 
menyelesaikan soal himpunan. Jurnal Educatio FKIP UNMA, 8(1), 328–336. 
https://doi.org/10.31949/educatio.v8i1.1997 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1007/s10649-021-10041-4
https://doi.org/10.1007/s10649-021-10041-4
https://doi.org/10.35445/alishlah.v16i4.5666
https://doi.org/10.1007/BF02655653
https://doi.org/10.26803/ijlter.18.11.9
https://www.iajournals.org/articles/iajsse_v2_i1_74_87.pdf
https://doi.org/10.3390/educsci8040195
https://doi.org/10.1007/s10857-011-9199-3
https://doi.org/10.1080/14926156.2015.1093200
https://dergipark.org.tr/en/download/article-file/311171
https://doi.org/10.31949/educatio.v8i1.1997

