
RESEARCH PAPERS  

(2025). In S. M. Patahuddin, L. Gaunt, D. Harris & K. Tripet (Eds.), Unlocking minds in mathematics 

education. Proceedings of the 47th annual conference of the Mathematics Education Research Group of 

Australasia (pp. 197–204). Canberra: MERGA. 

Exploring How Mathematics Teacher in Indonesia Perceive 

Culturally Responsive Pedagogy (CRP) in Mathematics 

Faradillah Haryani 
Universitas Islam Internasional Indonesia (UIII) 

faradillah.haryani@uiii.ac.id 
Faradillah Haryani 

Contextualisation in mathematics offers a solution for bridging mathematical concepts 

with the real world. However, the limited attention given to cultural elements raises the 

question of whether these contexts are truly relevant to students' lives. Furthermore, the 

restricted implementation of cultural integration in mathematics teaching only through 

ethnomathematics highlights the need to explore teachers' understanding of the 

connection between mathematics and culture. The findings indicate that teachers 

perceive culture mainly as tradition and generally view mathematics as a culturally 

neutral discipline, which justifies the potential of Culturally Responsive Pedagogy. 

Introduction 

Contextualising mathematics to make it more relevant to real life has long been suggested 

to enhance student engagement and understanding (Boaler, 1993). However, its implementation 

faces several challenges, including the frequent use of superficial, “camouflaged” contexts that 

fail to foster critical engagement (Boaler, 1993; Wijaya et al., 2015), insufficient attention to 

cultural relevance (Spooner, 2023), the incorporation of cultural elements in a purely decorative 

manner (Laurens et al., 2018; Madrazo & Dio, 2020), and an overreliance on teachers’ 

assumptions about students' familiarity with the context (Boaler, 1993; Widjaja, 2013). While 

the Realistic Mathematics Education (RME) approach offers potential solutions (Freudenthal, 

1991), the question of how "realistic" a problem truly is, without considering the deeper cultural 

meanings behind these contexts, means many approaches remain culturally neutral despite their 

aim for authenticity.  

The lack of attention to cultural elements in mathematics teaching often stems from 

teachers' perceptions of mathematics as culturally neutral and overlooking the influence of 

societal values on its development and instruction (Bishop, 1990). Additionally, cultural 

integration in mathematics is frequently limited to ethnomathematics, defined as the cultural 

anthropology of mathematics that explores the math embedded in a cultural group's practices 

and problem-solving strategies (Ambrosio, 1984). Unfortunately, many practices of 

ethnomathematics are restricted to the framing of local cultural practices within existing 

mathematical knowledge, and it only including traditions from certain communities (see the 

literature review on ethnomathematics from Hidayati & Prahmana (2022)). This narrow focus 

creates a situation where a student who is not part of that specific community has their own 

cultural dimension overlooked and not integrated into their mathematics teaching. 

Research consistently demonstrates that students learn more effectively when instruction is 

connected to their environment and lived experiences (Dewey, 2013; Boaler, 1993; Wijaya et 

al., 2015). While disparities in mathematics achievement in Indonesia are evident, with national 

exam results showing students in Java outperforming those from eastern regions like Papua and 

Maluku (Suputra et al., 2021), these gaps cannot be attributed solely to socioeconomic (SES) 

factors (Aditomo & Faridz, 2019). This paper argues that a more fundamental issue lies in how 

the educational system engages with the nation's rich cultural diversity. Research has shown 

that students, particularly those from low-SES or marginalised backgrounds, often struggle 

when their personal backgrounds and lived experiences are not explored or valued in academic 

settings (Ladson-Billings, 1995). When mathematics is presented as a culturally neutral 

discipline (Bishop, 1990), it overlooks the vast potential of Indonesia’s diverse linguistic and 
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ethnic landscape to serve as a foundation for meaningful learning. Therefore, the need for 

Culturally Responsive Pedagogy (CRP) emerges not just as a tool to close a generic 

achievement gap, but as a direct pedagogical response to this cultural disconnect. CRP is an 

educational approach that fundamentally recognises and values the cultural backgrounds, 

experiences, and identities of students as essential to the learning process (Gay, 2018). It aims 

to bridge the divide between formal, in-school mathematics and the mathematics present in 

students' daily lives by integrating their cultural knowledge and lived experiences directly into 

the curriculum (Gay, 2018). By doing so, CRP seeks to empower students, nurture their cultural 

competence, and foster their academic success (Ladson-Billings, 1995).  

Indonesian students’ rich linguistic and cultural diversity profile which involves 718 

different local languages, and 1340 ethnicities (CIPS, 2025) offers great potential for creating 

inclusive and effective teaching practices, yet how teachers understand and utilise this diversity 

in mathematics education remains unclear. While ethnomathematics provides a framework for 

cultural integration, its application in Indonesia often lacks depth and fails to fully address the 

complexities of students’ cultural identities (Hidayati & Prahmana, 2022). This study seeks to 

bridge this gap by exploring how teachers conceptualise and implement cultural integration. 

Re-examining teachers’ understanding of what it truly means to integrate culture into 

mathematics teaching, particularly in the Indonesian context, has become increasingly 

important. This study aims to address this gap by exploring how teachers conceptualise cultural 

integration and examining its implications for more culturally responsive mathematics 

education. 

Background Literature 

Research of the relationship between culture and mathematics education highlights that 

mathematics is a cultural product which is shaped by human experiences, social interactions, 

and cultural values. Looking from anthropological perspectives. Wilder (1978) argued that 

mathematicians themselves are cultural bearers, as they create and transmit mathematical 

knowledge within their own cultural frameworks. Furthermore, White (1959) connected culture 

and mathematics by defining culture as a system which relates humans to both their 

environment and to one another. Bishop (1990) expanded on this by proposing principles for 

understanding mathematics as a cultural phenomenon, emphasising values, symbolic 

technologies, and the enculturation process in mathematical knowledge. However, mathematics 

education often fails to integrate and acknowledge cultural dimensions, leading to the 

misconception that mathematics is culturally neutral and ignoring the influence of societal 

values on its development and instruction (Bishop, 1990).  

D’Ambrosio (1984) then introduced the concept of ethnomathematics to address this gap 

by exploring and acknowledging the mathematics as embedded in cultural groups' practices and 

problem-solving strategies, further defining it as the cultural anthropology of mathematics 

education, called ethnomathematics. Despite these perspectives, cultural considerations in 

mathematics education are often limited to surface-level cultural references without fully 

exploring how mathematical knowledge and values emerge from social contexts (Acharya et 

al., 2021). This is also supported by Boaler (1993), who argues that the connection between 

culture and mathematics education should go beyond simply learning about specific cultural 

groups. Instead, it should involve exploring students’ own ethnomathematical practices: their 

coping mechanisms, how they navigate life, and how they address everyday problems. Boaler 

(1993) also recognised that many mathematics teachers have approached culture in ways that 

may not fully capture its richness or relevance to students' lives. By broadening these 

approaches, educators can better harness the potential of cultural connections to make school 

mathematics more meaningful and connected to students’ everyday experiences 
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It is therefore essential to revisit how mathematics teachers perceive the relationship 

between mathematics and culture. Equally important is the adoption of pedagogical approaches 

that value culture beyond traditional practices and artifacts of specific communities. As 

emphasised by the National Council of Teachers of Mathematics in its position statement on 

the intersection of mathematics and culture, schools are encouraged to embrace culturally 

responsive mathematics instruction that reflects and respects the diverse experiences of all 

students (NCTM, 2024). 

Culturally Responsive Pedagogy in Mathematics 

Culturally Responsive Pedagogy (CRP) is an educational approach that recognises and 

values the cultural backgrounds, experiences, and identities of students as essential components 

of the learning process (Gay, 2018). It seeks to create inclusive and equitable learning 

environments by integrating students' cultural knowledge, traditions, and lived experiences into 

the curriculum and teaching practices. CRP aims to empower students, particularly those from 

historically marginalised or minoritised groups, by fostering academic success, cultural 

competence, and critical consciousness (Ladson-Billings, 1995; Gay, 2018). At its core, CRP 

challenges traditional, Eurocentric educational practices that often exclude or devalue the 

cultural assets of diverse student populations, instead promoting a pedagogy that is both 

affirming and transformative. Originating in the U.S. (Keazer & Nolan, 2023), CRP benefits all 

students by making learning more meaningful, for instance, by connecting in-school 

mathematics with students' out-of-school experiences (Nasir et al., 2008; Ladson-Billings, 

2006). 

From a sociocultural perspective (Vygotsky & Cole, 1978), culture is defined as the 

organised daily practices (Wertsch, 1998) and social interactions mediated by tools and symbols 

(Nasir & Hand, 2006). This extends beyond traditional values and language to include 

communication and learning styles (Gay, 2018). CRP emerged from the need for teaching 

strategies that honour the cultures of students of colour and bridge their home and school 

knowledge (Ladson-Billings, 1995). The core aims of CRP are to develop students' academic 

skills, nurture their cultural competence, and foster a critical sociopolitical consciousness. This 

approach allows students to maintain their cultural integrity while achieving academic success 

and empowers them to recognise and critique social inequities. 

In the subject of mathematics, CRP becomes the guideline for building the mathematics 

instruction in the classroom which consists of three components: 1) building on students’ 

informal mathematical knowledge through informal and cultural and experiential knowledge; 

2) developing tools of critical mathematical thinking and critical thinking in general; and 

finally, 3) orientation to students’ culture and experience (Gutstein et al., 1997). The study 

highlights that teachers should use what they understand and know about their students’ cultural 

background to improve students’ learning in mathematics and helping students to develop the 

critical approaches toward the knowledge. 

CRP research, particularly foundational work in the United States, has focused on solving 

the achievement gap and issues of educational access between students of colour and white 

students (Gutstein et al., 1997; Ladson-Billings, 1995). In Indonesia, a similar achievement gap 

exists, typically seen in how Javanese students often outperform non-Javanese students, 

particularly those from eastern regions of Indonesia (Kismiantini & Setiawan, 2020). This 

indicates a clear need for CRP in Indonesia to address these disparities in mathematics 

education. However, before CRP can be implemented effectively, it is essential to first 

understand how Indonesian teachers currently connect culture to teaching and learning 

mathematics. Without this foundational insight, efforts to promote culturally responsive 

practices may lack relevance or fail to address the unique challenges faced by teachers and 

students in the Indonesian context. Therefore, this study seeks to explore the perceptions and 
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experiences of teachers in Indonesia regarding the integration of students' cultural backgrounds 

into mathematics instruction. 

The research questions guiding this study are: 

• What do teachers perceive about learning mathematics using students' cultural 

experiences? 

• How do teachers experience connecting cultural experiences to learning mathematics in 

the classroom? 

By examining these aspects, the study intends to provide insights into the potential for more 

culturally responsive mathematics teaching practices. 

Research Method 

This study aims to answer two research questions using a qualitative research design to 

capture both perceptions and practices through in-depth interviews with two experienced 

Mathematics teachers. These interviews will provide insights into current teaching practices in 

Mathematics and the teachers' perceptions of culturally responsive pedagogy (CRP). The data 

from the interviews will be analysed using thematic analysis (Braun & Clarke, 2006) to reveal 

how teachers perceive and implement CRP in their Mathematics instruction.  

Teacher Backgrounds 

Both teachers have extensive experience teaching high school Mathematics, with over 5 

years each. The first teacher (T1), an ethnic Butonese, was born in Maluku, an eastern province 

in Indonesia, known as “Spice Islands”, for its historical role in the global spice trade. Maluku 

is comprised of numerous islands with rich cultural diversity, and a mix of ethnic groups, 

languages, and traditions. In addition to that, ethnic Butonese culture is known for seafaring 

traditions and maritime skills due to the proximity to the sea. T1 has been teaching for 9 years 

in a vocational high school specialising in computer engineering. The second teacher (T2), from 

East Java, has been teaching in the region of Surabaya for 13 years since graduating from 

university. East Java, one of Indonesia’s most populous and economically dynamic provinces, 

is home to Surabaya, the nation’s second largest city after Jakarta and a hub of education and 

industry. She teaches in a private high school in Surabaya, where students often come from 

more urban and economically advantaged backgrounds.  

The two teachers were purposefully selected to compare perspectives from regions that 

mirror the national achievement gap. T1 from Maluku and T2 from the major educational hub 

of Surabaya, East Java, which represent contrasting socioeconomic and cultural contexts. This 

selection provides a rich basis for exploring how these differences may influence their 

perceptions and practices of CRP. Finally, given their extensive teaching experience, both 

teachers have encountered and managed students from diverse backgrounds and navigated 

various dynamics in teaching Mathematics. They have each lived in their current communities, 

where they also teach, for over five years, which implies familiarity with the local context. This 

diverse background contributes to a unique perspective that influences their teaching approach. 

The varied backgrounds of both teachers suggest that their different experiences and cultural 

perspectives may impact their perspectives on integrating culture into mathematics education. 

Results and Discussion 

RQ 1: Perception of Culturally Responsive Pedagogy 

Both teachers were asked about CRP, translated to Bahasa Indonesia as "Pendidikan 

tanggap budaya." They admitted that they had not heard the term before but provided their 

interpretations of it. T1 and T2 explained that CRP involves integrating local culture into 

education. They perceived "culture" as relating to the specific traditions of ethnic groups, such 
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as the Javanese or Butonese, which include traditional clothing, food, dance and customs. 

Interestingly, while T2 expressed that mathematics and culture have a connection, T1 expressed 

the belief that culture has little relevance to Mathematics education, viewing it as more pertinent 

to subjects like history and social science. Additionally, T1 mentioned that no competency 

standard of mathematics in curriculum has stated that mathematics has a connection with 

culture. This viewpoint is illustrated in the following verbatim statement: 

Translation: 

History and social studies teachers often integrate culture into their lessons, but in mathematics, it's 

different... well, because of the demands of the Basic Competencies (KD) or Learning Outcomes 

(CP). 

This reflects T1’s understanding that Mathematics is culturally neutral, aligning with 

Bishop's (1990) findings, which asserted that many Mathematics teachers still perceive the 

subject as unrelated to culture. It is ironic that a finding from 35 years ago remains relevant 

today. This perception leads teachers to overlook cultural differences among students, assuming 

these differences do not impact educational achievement. In fact, many underachieving scores 

come from students with minority backgrounds, who have their own cultural differences 

(Abdulrahim & Orosco, 2020). 

T1 also noted that cultural engagement varies by region. Some areas are still rich in culture 

because people there adhere to traditions and practice them daily, while other areas have lost 

touch with their cultural heritage. This observation underscores the teacher's justification for 

the lack of awareness about integrating culture into Mathematics education.  

Translation:  

Well, you can't really say I'm Ambonese, nor can you say I'm Butonese, because even though I was 

born and raised in Ambon, Maluku, the cultural aspect here is a bit different. In Ambon, it's not like, 

for example, Yogyakarta, which, even though it's a city, still has a very strong cultural identity. Here, 

its different—people don't really hold onto traditional culture as much anymore. 

This excerpt demonstrates that the teacher viewed culture mainly as local traditions, which 

may pose a challenge to CRP. Culture is a broad concept encompassing values, beliefs, 

communication styles, and language (Gay, 2018). For instance, in mathematics, teachers must 

bridge the gap between students' diverse everyday language and formal mathematical language 

to be effective (Haryani & Harso, 2023). When a teacher feels disconnected from their own 

culture due to lapsed traditions, it reveals a lack of cultural self-awareness. This self-awareness 

is a foundational prerequisite for culturally responsive practice; without it, a teacher cannot 

effectively adjust their teaching for diverse students (Howard-Hamilton, 2000). Therefore, this 

perspective does not characterise a culturally responsive teacher but rather highlights the urgent 

need for one. 

Regarding the T2’s perception of CRP, initially, she believed that culture referred only to 

traditional local customs specific to certain communities. However, when the researcher 

inquired about the backgrounds of her students, she revised her understanding. She 

acknowledged that culture encompasses the backgrounds and situations familiar to the students, 

which should be integrated into the learning process. She elaborated by noting that her students 

come from various islands across Indonesia, such as Sumatra and Kalimantan, bringing diverse 

traditions from their ethnicities. This realisation highlighted that culture includes the immediate 

contexts related to the students, making learning more meaningful by connecting with their 

surroundings. This perspective is evident in her following verbatim statement: 

Translation: 

Initially, I thought culturally responsive education was mainly about integrating local traditions into 

teaching. But after reflecting on my students’ diverse backgrounds, I realised its more about 

connecting learning to their everyday environments and experiences. Since my students come from 
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various regions in Indonesia, involving their surroundings in projects makes the learning more 

meaningful and relevant to them. 

The T2's perception aligns with the rationale behind introducing CRP, as it addresses the 

gap between school mathematics and the mathematics used in everyday activities outside of 

school (Civil, 2016; Nasir et al., 2008; Gay, 2018). By making mathematics more relatable to 

students' backgrounds and experiences, CRP aims to engage and motivate students to learn 

more effectively. The next discussion will focus on the practice of teaching mathematics to 

identify the alignment with CRP. 

RQ2: The Current Practice of Teaching Mathematics  

The two participating mathematics teachers demonstrated distinct pedagogical approaches, 

particularly in how they contextualised lessons and engaged with students’ backgrounds. T1 

described her teaching method as contextual, aiming to make mathematics more relatable to 

daily life. For example, she used a shopping scenario in the market to teach systems of equations 

and the distance between the school and a local tourist destination for lessons about scaling. T1 

believed this approach helps students understand concepts more easily and visualised the 

problem-solving steps. However, her methodology revealed a critical limitation when viewed 

through the lens of CRP. T1 explained that she consistently introduces the general mathematical 

concept first, and only then asks students to apply it to a surrounding environmental context. 

She described this process for a lesson on trigonometry: 

Translation: 

For example, if I want to teach trigonometric ratios, I usually start by teaching the general concept 

first. After that, I encourage them to imagine scenarios like, 'What if we were to measure a building?' 

Then, we go outside because our school area is quite small. We head to the neighbourhood, go 

downstairs, and I ask them, 'Can you measure the building using ratios? How would you apply the 

ratios?' We already have the tools prepared, so then we start using them. 

While this approach aims to make mathematics meaningful, its structure is teacher-centric. 

By starting with a pre-determined concept and then finding a single context for all students to 

explore, the method imposes a uniform learning experience rather than drawing from the 

students' diverse backgrounds. This "one-explanation-fits-all" model contrasts with the 

principles of CRP, where instruction should be based on "mining students’ thinking" and 

helping them see their own cultures valued in the classroom (Ladson-Billings, 1995). 

This disconnect from students' personal contexts was evident during the interview. When 

asked about her students' family backgrounds, such as their parents' occupations, T1 could only 

offer a vague possibility, stating that some "might work as daily labourers, but I'm not sure." 

This response reveals a lack of specific information about students' family contexts and suggests 

that communication with students about their lives is not currently being used to inform and 

adjust classroom instruction. Instead, the teacher’s questioning is focused on determining if 

prerequisite material has been achieved. This approach, which prioritises content over personal 

inquiry which acts as a barrier to culturally responsive teaching as teachers do not understand 

their students’ diverse backgrounds (Gay, 2018; Rychly & Graves, 2012). 

A significant challenge T1 identified was connecting mathematics to the vocational context 

of her students. She stated her primary difficulty was "connecting mathematics with [my] 

vocational major... computer and network engineering." This difficulty in finding applications 

suggests a potential gap between her knowledge of mathematical procedures and the deeper 

conceptual understanding required to adapt concepts to specialised fields. Finally, her struggles 

point to a need for a more reflective process, beginning with understanding her own culture and 

learning about others, which are emphasised as key characteristics of a culturally responsive 

teacher (Dewey, 2013; Howard-Hamilton, 2000). 
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In contrast to T1's method, T2 described a problem-based approach where she presents a 

problem before formal instruction. Using linear programming as an example, she explained that 

even without prior knowledge of the topic, students use their prerequisite skills to devise 

solutions. This method allows for trial-and-error and fosters lively student debate as they work 

to solve the problem. As T2 described:  

Translation: 

Initially, I don’t start by explaining. I usually give them a problem first, like, 'What do you think, is 

this a profit or something else?' And a few times, I’ve tried using English. On average, when we 

take English problems, there are some questions that don’t clearly indicate whether it’s about profit 

or loss. So, I encourage them to think about it, like, 'As a business owner, how would you determine 

if it’s a loss or a profit?' Eventually, they try to figure it out, and it turns into a fun debate among the 

kids, arguing whether it’s a profit or a loss. It’s quite engaging for them. 

T2’s pedagogical decisions appear to be rooted in constructivist, inquiry-based approach to 

foster conceptual understanding. Rather than begin with explaining a concept, T2 presented the 

authentic problem situated in a daily life situation, which requires student to have “the 

productive struggle”, while also providing an engaging activity. By reflecting on her students' 

context and adapting her teaching, T2 takes the initiative to create more meaningful learning 

opportunities, a key practice for a culturally responsive teacher (Ladson-Billings, 1995; Dewey, 

2013).  

Finally, T2’s primary professional challenge was "finding on wider knowledge on how to 

teach mathematics even better [sic]". While this reflects a commitment to growth, this study's 

findings suggest that such knowledge cannot be limited to mathematical content alone. Rather, 

it must also include a deeper understanding of the characteristics of a culturally responsive 

teacher to fully address the needs of diverse students.  

Conclusion 

This study sheds light on how teachers in Indonesia perceive CRP in mathematics. Both 

teachers viewed culture as limited to traditions, overlooking students' diverse backgrounds. 

Additionally, they found integrating culture into mathematics teaching and learning to be 

challenging, not only due to a lack of guidance but also because the government curriculum 

does not emphasise it in the Core Competencies (CP) and Basic Competencies (KD). 

Furthermore, Permendikbud (Government Law) No. 79 Year 2014, which addresses the 

integration of local contexts into teaching and learning, is primarily limited to art, dance, and 

social sciences, leaving mathematics perceived as culturally neutral. This perception impacts 

how teachers approach classroom instruction, often assuming one context fits all students, 

which can lead to a lack of context for student learning and subsequent student disengagement. 

This study highlights the need for greater awareness of the importance of culturally responsive 

mathematics classrooms. Future studies could analyse government textbooks, as the primary 

teaching materials, to assess whether they are culturally responsive or not. 
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