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1. Introduction

Mathematics is frequently regarded as a global language; however, it has traditionally been
contextualised within Eurocentric frameworks that favour Western techniques and epistemologies.
This dominance has led to a limited comprehension of mathematics that neglects the rich and diverse
mathematical traditions and practices of other cultures (Aikenhead, 2017; Parra & Trinick, 2018). The
ramifications of this Eurocentrism are significant, as they determine the methodology of mathematics
education and affect students’ identities, self-efficacy, and involvement with the discipline (White et
al., 2019; Bullock, 2024). The concept of transformational pedagogy is based on the premise that
education should not only convey knowledge but also cultivate critical consciousness and promote
social justice (Santamaria & Jean-Marie, 2014). Thus, Freire (1970, 1998) posits that education is a
liberating practice that empowers individuals to interrogate and contest repressive societal
structures. In mathematics education, this entails acknowledging the historical and cultural
backgrounds of mathematical knowledge and practices while actively striving to dismantle the
hierarchical structures that exclude non-Western mathematical contributions. By implementing a
transformative pedagogical approach, educators can establish an inclusive learning environment
that appreciates multiple mathematical perspectives and fosters fairness in mathematics education
(Olawale, 2021, 2022, 2025).
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In South Africa, the educational landscape is marked by a legacy of inequality and exclusion,
particularly within higher education institutions (Gyamera & Burke, 2018; Mudaly, 2018) and teacher
education programmes (Mudaly, 2018; Olawale, 2021, 2023, 2025). The curricula often reflect Western
ideals and methodologies (Gyamera & Burke, 2018; Zembylas, 2018), which do not resonate with
students’ cultural identities and lived experiences. This disconnect alienates students from diverse
backgrounds, leading to disengagement and a lack of confidence in their mathematical abilities.
Similarly, numerous teacher education programmes in South Africa display a Eurocentric bias that
disregards local knowledge systems and cultural contexts, despite the rich tapestry of cultural
diversity in the country’s higher education landscape (Mavuso, Olawale, & Mkosi, 2021; Kolovou,
2023). According to Mudaly (2018) and Kolovou (2023), this prejudice does more than render classes
less relevant to pre-service mathematics teachers in the teacher education programmes within South
African higher education institutions; it also prevents them from making connections between what
they learn in class and their real-life experiences. Hence, there is a need for culturally appropriate
pedagogy in mathematics education, which confronts these ingrained prejudices and promotes a
more inclusive and meaningful interaction with mathematics (Ladson-Billings, 2021; Olawale, 2025).
Nonetheless, despite the increasing acknowledgement of the significance of culturally relevant
practices, a substantial gap persists in the literature concerning their integration and impact on
student learning outcomes and attitudes in mathematics teacher education programmes within
South African higher education institutions. Thus, this study addresses this gap by exploring how
culturally relevant pedagogy can be integrated to challenge Eurocentric biases, thereby empowering
student teachers to engage with mathematics in ways that resonate with their cultural identities and
lived experiences. Through this exploration, the study seeks to provide insights and
recommendations for educators and policymakers to enhance inclusivity in teaching practices and
promote curriculum reforms that reflect a broader spectrum of cultural knowledge within
mathematics teacher education programmes.

2. Literature Review

This literature review examines the role of culturally relevant and transformative pedagogy in
mathematics education. It explores how inclusive approaches challenge traditional Eurocentric
methods while promoting equity and engagement.

2.1 Culturally relevant pedagogy in mathematics education

According to Ladson-Billings (1995), culturally relevant education requires instructors to link
academic curricula with students' cultural backgrounds and experiences. In mathematics, this
involves incorporating culturally meaningful mathematical practices and histories into the
curriculum, affirming students' identities and cultivating a sense of belonging in the classroom
(Ladson-Billings 1995, 2021). Integrating indigenous counting systems, traditional geometric
methods, or culturally specific problem-solving techniques can enable pupils to recognise the
significance of mathematics in their lives and communities. This approach increases students'
engagement with mathematics and fosters a deeper comprehension of the subject as a dynamic and
evolving field (Ladson-Billings, 2023; Olawale et al., 2025). Consequently, the demand for
transformative and culturally pertinent pedagogies in mathematics education is particularly urgent
in today's increasingly diverse classrooms. As demographic changes continue to transform the
student population across many nations, educators face the challenge of addressing the needs of
pupils from diverse cultural and linguistic backgrounds (Sleeter et al., 2014; Gay, 2015). Studies
indicate that students who perceive their cultural identities represented in the curriculum are more
inclined to achieve academic success and develop a favourable disposition towards learning
(Murrell, 2017; Gay, 2018; Kumar, 2018; Warren, 2018; Alam & Mohanty, 2023; Olawale, 2023;
Olawale, 2025). Consequently, it is essential for mathematics education to transcend a uniform
approach and incorporate diverse cultural viewpoints that can enhance the learning experience.
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Furthermore, the incorporation of transformative pedagogy in mathematics teaching aligns with the
overarching educational objectives of cultivating critical thinking, problem-solving abilities, and
social responsibility in pupils (Olawale et al., 2022). In a time characterised by intricate global issues
such as climate change, social injustice, and technological progress, the capacity for critical thinking
and meaningful engagement with mathematical concepts is of paramount importance (Bray &
Tangney, 2016; Maass et al., 2019; Attard & Holmes, 2020; Skovsmose, 2020). Thus, educators can
equip students with the skills required to navigate an increasingly complex world by encouraging
them to challenge the status quo, scrutinise facts, and employ mathematical reasoning in real-world
scenarios. Nonetheless, the implementation of transformative pedagogy in mathematics education
presents several challenges. Educators may face opposition from traditional educational frameworks,
standardised assessment methods, and deeply rooted beliefs regarding the nature of legitimate
mathematical knowledge. Moreover, there may be insufficient resources, training, and support for
educators aiming to use culturally relevant instructional techniques (Goos, 2020; Alam & Mohanty,
2023; Giroux, 2024). It is therefore imperative to offer professional development opportunities and
establish collaborative networks that enable educators to explore and apply revolutionary
pedagogies in their classrooms. Hence, this study examines transformative pedagogy in mathematics
education that challenges Eurocentric biases and provides ways to empower students to engage with
mathematics in culturally relevant ways.

2.2 Critique of traditional mathematics education

Traditional mathematics education has typically featured a Eurocentric curriculum that emphasises
Western mathematical concepts and methodologies, often sidelining the contributions and
viewpoints of non-Western cultures. Lubienski (2000) observes that the dominant mathematics
curriculum in numerous Western nations often embodies a limited perspective on mathematical
knowledge, thereby alienating pupils from diverse backgrounds. This Eurocentric bias restricts
students' involvement in mathematics and sustains structural inequities within educational systems
(Skovsmose, 1994). Research has underscored the adverse effects of a Eurocentric curriculum on
students' identities and their sense of belonging in mathematics (Aikenhead, 2017; Stinson et al.,
2024). Consequently, Martin (2010) contends that pupils of colour frequently encounter a disconnect
from mathematics due to insufficient representation and relevance within the curriculum. This
dissociation may result in reduced levels of accomplishment and a waning interest in mathematics-
related disciplines. Moreover, the focus on rote memorisation and standardised assessments in
conventional mathematics education has been criticised for inhibiting creativity and critical thinking
(Kohn, 2000; Kim, 2005; Ernest, 2010; Noddings & Brooks, 2016; Olawale et al., 2021; Olawale et al.,
2025). In light of these critiques, experts advocate for a reassessment of mathematics education that
incorporates multiple cultural perspectives and acknowledges the extensive mathematical traditions
inherent in various cultures (Bishop, 1988). By including culturally pertinent topics, educators can
foster a more inclusive atmosphere that affirms students' identities and experiences, thereby
improving their engagement and achievement in mathematics.

2.3 Principles of transformative pedagogy

Transformative pedagogy is rooted in critical theory and seeks to empower learners by cultivating
critical consciousness and promoting social justice (Freire, 1970). In the realm of mathematics
education, transformative pedagogy aims to challenge conventional practices and encourage the
perception of mathematics as a socially constructed field intricately linked to cultural contexts
(Gutstein & Peterson, 2005; Moss & Faux, 2006; Gutstein, 2007; Olawale et al., 2021). A fundamental
concept of transformative pedagogy is the recognition of students' lived experiences as significant
sources of knowledge. Consequently, Ladson-Billings (1995) posits that culturally relevant teaching
underscores the necessity of connecting academic material to students' cultural contexts, thereby
validating their identities and promoting a sense of agency. This approach enhances student
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engagement and fosters the perception of mathematics as a means to understand and address real-
world problems (Olawale, 2022; Nilimaa, 2023). Moreover, transformative pedagogy advocates for
collaborative learning environments that facilitate dialogue and critical thinking among students.
Thus, Vygotsky (1978)’s social constructivist theory emphasises the importance of social interaction
in learning, positing that students develop knowledge through collaborative experiences.
Incorporating collaborative work and discussions into mathematics instruction enables educators to
enhance students' comprehension of mathematical concepts while nurturing critical thinking and
problem-solving abilities (Webb, 2019; Jablonka, 2020; Nilimaa, 2023). Furthermore, the inclusion of
social justice topics in mathematics education is a fundamental principle of transformative pedagogy.
Similarly, Gutstein (2007) illustrates the application of mathematics in analysing and addressing
social challenges, including poverty and inequality. By positioning mathematics as a tool for social
critique, educators can empower students to utilise their mathematical expertise to advocate for
change within their communities. This approach aligns with the tenets of culturally relevant
teaching, which emphasises the importance of cultivating critical consciousness in students (Ladson-
Billings, 1995; Grossberg, 1996).

2.4 Research question
The study provided an answer to the following piloting research question:

e How can culturally relevant pedagogy challenge Eurocentric biases in mathematics curricula
and empower students to engage with mathematics in meaningful ways?

3. Methodology

This section outlines the methodological framework adopted to explore culturally relevant pedagogy
in mathematics education. It details the research paradigm, approach, design, participant selection,
data collection, analysis procedures, and ethical considerations, ensuring the study’s rigour, depth,
and credibility.

3.1 Research paradigm

This study is underpinned by an interpretivist paradigm, which posits that individuals derive
meaning from their actual experiences through interactions with their surroundings (Thanh &
Thanh, 2015; Gichuru, 2017). The interpretivist paradigm aims to provide profound insights into the
intricate realm of lived experiences, as articulated by those who have undergone such experiences
(Gichuru, 2017). This paradigm was deemed appropriate for this study because it emphasises the
importance of context in understanding the phenomenon under investigation. This approach
facilitates a deep understanding of participants’ experiences, ultimately contributing to the creation
of a more equitable and meaningful teacher education programme.

3.2 Research approach and design

According to Creswell and Creswell (2017), a research approach is a systematic framework and
process that progresses from general hypotheses to specific techniques for data collection, analysis,
and interpretation. Although numerous research strategies, including quantitative, qualitative, and
mixed methods, are available, this study employed a qualitative research approach as the most
appropriate choice (Creswell & Poth, 2016; Creswell & Creswell, 2017). Christou (2015) notes that a
qualitative approach emphasises the why and how behind a phenomenon rather than the what or
how many. Consequently, this approach was deemed suitable for the study as it allowed the
researcher to explore the complexities of contexts and lived experiences associated with culturally
relevant pedagogy and Eurocentric biases in mathematics curricula.

Research design involves the methodical integration of various study aspects to effectively address
the research issue (De Vaus & de Vaus, 2013). For this study, a case study design was employed.
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According to Yin (2014), a case study investigates a phenomenon within its real-life context,
particularly when it is challenging to differentiate the phenomenon from its surroundings and when
multiple data sources are used. Consequently, as participants were selected from various
backgrounds (i.e., different universities from different provinces, diversity of language and culture,
student demographics, and institutional supports and resources) and had a variety of experiences
with their teacher education programmes, a multiple case study design was adopted. This design
was deemed appropriate for the study because it includes diverse perspectives from various
participants, enabling a comprehensive understanding of the phenomenon under investigation.

3.3 Study participants

This study’s participants comprised mathematics lecturers, mathematics student teachers, and heads
of departments in science education departments of three selected traditional universities
(institutions that offer a broad range of academic programmes, both undergraduate and
postgraduate, and are considered academic) across two provinces in South Africa. To gather fresh
and intriguing data on how culturally relevant pedagogy can be integrated to challenge Eurocentric
biases in mathematics curricula and empower students to engage with mathematics in meaningful
ways, the researcher purposively chose three South African traditional universities that offer a
Bachelor of Education (B.Ed.) degree. Furthermore, the three universities were purposively selected
based on the universities' diverse student body, which includes underrepresented cultural and ethnic
groups with existing culturally relevant programmes, thus offering a rich context for the study. At
each of the three South African universities, the sample comprised two (2) mathematics lecturers
chosen for their dedication to transformative teaching and their readiness to participate in the
research process, ten (10) mathematics student teachers in their fourth year of study, and one (1) head
of department, which was included to offer perspectives on the wider social and cultural context of
mathematics instruction. Thus, a total sample of thirty-nine (39) individuals was selected through
purposive sampling to guarantee a diverse representation of viewpoints. The selection criteria
encompassed diversity in cultural backgrounds, academic achievement, and degrees of participation
in mathematics.

3.4 Data collection

Data gathering procedures were developed to comprehensively understand participants'
experiences and viewpoints. This study involved semi-structured interviews with mathematics
lecturers, mathematics student teachers, and heads of department to explore their experiences in
mathematics education, their views on Eurocentric biases, and their engagement with culturally
relevant practices. Interviews ranged from 30 to 60 minutes in duration and were audio-recorded
with the participants' consent. Classroom observations were conducted to document the
implementation of culturally relevant mathematics lessons. Observational notes were taken during
lessons to record interactions between mathematics lecturers and student teachers, as well as the use
of materials and resources that reflected the students' cultural backgrounds. This approach provided
insight into the alignment between educators' objectives and their actual classroom practices.

3.5 Data analysis

The data analysis procedure encompassed multiple steps to evaluate the gathered data
comprehensively. Thematic analysis was utilised to discern patterns and themes within the various
data sources, with the data collected being evaluated using the data analysis technique outlined by
Clarke et al. (2015). Firstly, transcription was carried out. Audio-recorded interviews and focus
groups were transcribed verbatim to produce a textual representation of the data. The transcriptions
were assessed for precision, and participants had the opportunity to provide feedback or
clarification. Secondly, data were coded. At this stage, the transcribed data, observational notes, and
document analyses were subjected to an open coding methodology. Initial codes were constructed
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inductively, facilitating the emergence of themes from the data rather than imposing pre-existing
categories (Clarke et al., 2015). In the third step, themes were developed. Following coding, the data
were categorised into overarching themes that encapsulated the core of participants' experiences and
viewpoints. Themes were refined through a cyclical process of evaluation and modification, ensuring
they authentically represented the participants' perspectives. In the fourth stage, member checking
was conducted to enhance the trustworthiness of the findings by disseminating early themes and
interpretations to participants. Their input corroborated the findings and offered supplementary
insights. Lastly, the concluding phase involved amalgamating the concepts into a cohesive narrative
that underscored the transformative potential of culturally responsive teaching in mathematics
education (Clarke et al., 2015). The synthesis aimed to demonstrate the interrelation of the themes
and their implications for practice and policy.

3.6 Ethical considerations

For this study, informed consent was obtained from all individuals prior to their participation.
Participants were assured that they could withdraw from the study at any time without
repercussions. Confidentiality was maintained by assigning pseudonyms to participants and
removing identifying information from all data sources. The Inter-Faculty Research Ethics
Committee (IFREC) of the University of Fort Hare in the Eastern Cape Province, South Africa,
reviewed and approved the study to ensure compliance with ethical research standards, and ethical
clearance was granted for the study under protocol number MNC021SOLAOL1.

4. Presentation of Results

To identify the Eurocentric biases in mathematics curricula, data were collected, analysed, and
categorised based on emerging themes. The three participating schools were anonymised to protect
the identities of the participants and the institutions. Table 1 below shows the codes for the respective
participants:

Table 1: Codes for the study participants

Participants codes for the study participants
Mathematics Lecturer - University A ML 1; ML 2 - University A

Mathematics Lecturer - University B ML 1; ML 2 - University B

Mathematics Lecturer - University C ML 1; ML 2 - University C

Mathematics Student Teachers - University A MST1;MST2.......... MST 10 - University A
Mathematics Student Teachers - University B MST1, MST2 .......... MST 10 - University B
Mathematics Student Teachers - University C MST1; MST2.......... MST 10 - University C
Head of Department 1 - University A H.O.D 1 - University A

Head of Department 2 - University B H.O.D 2 - University B

Head of Department 3 - University C H.O.D 3 - University C

Therefore, this section delineates the study’s findings that promote transformative pedagogy in
mathematics education, highlighting the necessity of confronting Eurocentric biases and cultivating
culturally relevant participation among students. The findings are categorised into three primary
themes:

e identification of Eurocentric biases in contemporary mathematics curricula,

e student engagement and empowerment via culturally relevant pedagogy, and

e the influence of transformative pedagogy on student learning outcomes and attitudes

towards mathematics.

4.1 Identification of Eurocentric biases in current mathematics curricula

To identify the Eurocentric biases in mathematics curricula, participants were asked, “What are the
Eurocentric biases that diminish non-Western contributions and viewpoints in the mathematics
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curricula?” Research findings revealed that the major identified biases were the historical exclusion
of non-Western contributions and the significant disconnection between mathematical concepts.

4.1.1 Historical exclusion of Non-Western contributions

The historical exclusion of non-Western contributions in the mathematics curriculum has
perpetuated bias and limited the representation of diverse perspectives. To address this, it is essential
to understand how this exclusion manifests in the curriculum. Consequently, participants stated:

The historical omission of non-Western contributions in mathematics education is not simply
an oversight; it signifies a systematic bias that influences our comprehension of the
development of mathematical ideas. Consequently, by marginalising the rich traditions of
mathematical knowledge from other cultures, we deprive learners of a comprehensive
understanding of the subject. The incorporation of these contributions is not merely aimed at
enhancing representation; it seeks to deepen our comprehension of mathematics as a global
language that transcends boundaries. Recognising the brilliance of mathematicians from non-
Western cultures empowers all learners, building a narrative in which they perceive themselves
as important components of this ongoing story (ML 2 - University C).

The pervasive exclusion of non-Western mathematical contributions from the curriculum
sustains a Eurocentric narrative that conceals the complex and interconnected nature of
mathematical knowledge. This exclusion obscures the profound mathematical traditions
established by non-Western civilisations, like the Indian numeral systems, Chinese algebra,
and Islamic geometry, which have fundamentally influenced modern mathematics.
Consequently, by depicting mathematics as an exclusively Western pursuit, the curriculum
supports a spurious hierarchy of knowledge that marginalises non-European viewpoints and
perpetuates skewed perceptions of mathematical superiority. This absence not only diminishes
the intellectual contributions of non-Western experts but also constrains the mathematical
perspectives of students, depriving them of a thorough appreciation of the topic and its
worldwide relevance (H.O.D. 2 - University B).

...I think the lack of non-Western voices added to the Eurocentric biases that make non-Western
contributions and points of view less important in math curriculums. This lack of participation
reinforces the idea that mathematics is a field that doesn't need any variety. This makes us
learners, especially those from underrepresented groups, less likely to pursue the subject, and
it adds to the myth that mathematics is only for a select few (ML 1 - University A).

During the classroom observation, the researcher noted that the professors predominantly
emphasised the accomplishments of Western mathematicians, including Pythagoras, Euclid,
and Newton. Consequently, there was no reference to notable non-Western contributions to
mathematics, such as the advancement of algebra in the Middle East or the utilisation of zero
in ancient India. Likewise, the educators employed terminology that perpetuated the notion of
Western superiority in mathematics. For instance, they characterised non-Western
mathematics as "primitive" or "unsophisticated." This language undermined the
contributions of non-Western mathematicians and established Western mathematics as the sole
valid and advanced form of the discipline. Furthermore, it was then observed that the majority
of learners in class appeared to be disengaged when teachers discussed Western mathematics.
However, when prompted to share their knowledge of non-Western contributions to
mathematics, they exhibited enthusiasm and shared valuable insights (Excerpt from
researchers’ observation notes).

The Higher Education Qualifications Framework (HEQF) (2008) has historically overlooked the
contributions of non-Western mathematicians, leading to a Eurocentric bias that sustains systemic
educational inequality. Furthermore, it has been observed that the framework inadequately reflects
the diverse cultural backgrounds of students in the classroom. An analysis of the module guide,
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lesson plans, and student work samples revealed that these documents primarily emphasise the
achievements of European mathematicians while neglecting substantial breakthroughs made by
mathematicians from various cultural backgrounds. This exclusion limits the understanding of
mathematical history and reinforces the perception that mathematics is primarily a Western
discipline. Addressing this marginalisation is essential for fostering a more inclusive and diverse

educational system.

4.1.2 Cultural disconnection in mathematical applications

Similarly, a participant who believed that the cultural disconnection in the application of

mathematics reinforces a narrow view of the subject added that:

The lack of different cultural viewpoints in math education reinforces a Eurocentric bias that
pushes non-Western mathematical practices to the side. This disconnect between cultural
events and how math is used reinforces the idea that math is a purely Western field, devoid of
the valuable contributions made by other cultures. So, when we don't look at how mathematical
ideas came to be in different cultures, we keep up the idea that mathematics is an objective and
universal truth, rather than something that was created by people using their creativity and
the cultures in which they lived. This disconnect makes it harder for math to help all kinds of
students feel welcome and give them power because it hides the many ways that math can be
used to fix problems in the real world and talk about personal experiences (ML 2 - University
B).

Culture-based differences in how math is used reinforce Eurocentric views in our schools,
making it seem like Western math is the only correct way to do things. This narrow view
overshadows the many different ways of knowing about math that have grown up in different
countries over time. If we don't teach these native and non-Western ways of doing math, we
keep students from fully learning the subject and limit their ability to think critically and solve
problems. We need to fight this cultural dominance and include different mathematical points
of view in our lessons if we want to truly be inclusive and give all of our learners’ power. Only
then can we create a truly inclusive and equitable mathematics education for all (H.O.D.1 -
University A).

Math has always been presented to me as a universal language devoid of cultural biases.
However, my own struggles as a non-European learner have opened my eyes to the pervasive
Eurocentricity in its teaching and application. By prioritising European perspectives and
methodologies, the curriculum alienates students from diverse backgrounds, creating a
disconnect that undermines their potential. This cultural disconnection perpetuates a deficit
narrative, reinforcing the false notion that mathematics is an inherently Western endeavour.
It perpetuates a sense of inferiority and perpetuates the myth of European mathematical
superiority. By mnot acknowledging the contributions of non-European cultures to
mathematics, we marginalise their voices and limit our collective understanding of the subject.
A truly inclusive mathematics education must embrace cultural diversity, not only in
representation but also in content and pedagogy. Only then can we create an equitable learning
space where all students feel valued and empowered to engage with mathematics (MST 9 -
University C).

During the formal observation, the researcher noted that mathematical examples and word
problems hardly related to students' everyday experiences or cultural backgrounds.
Consequently, students from underrepresented cultures perceived their viewpoints and
contributions as marginalised. It was similarly noted that mathematical principles were
portrayed as universal and absolute, disregarding cultural differences in mathematical
reasoning. Consequently, non-Western mathematical techniques and beliefs were neither
addressed nor esteemed. Moreover, the majority of the observed teaching and learning sessions
showed a preference for a Eurocentric application of mathematics, as the mathematical
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problems predominantly used Eurocentric ideas, including the Gregorian calendar, European
currencies, and Western measurements. This emphasis underscored the notion that Western
mathematics is preeminent and exclusively relevant to specific cultures (Excerpt from
researchers’ observation notes).

The Higher Education Qualification Framework (HEQF) is crucial in defining mathematical courses
in South African higher education institutions. However, there is growing apprehension that the
HEQF sustains Eurocentric biases by prioritising Western mathematical traditions, resulting in a
cultural disjunction in the application of mathematics. The investigation indicated that the HEQF
frequently favours Western mathematical knowledge and procedures, overlooking non-Western
viewpoints. This fosters a limited perspective on mathematics, sidelining indigenous mathematical
traditions and epistemologies. An in-depth examination of the module guide, class plans, and
examples of student work uncovered a notable disparity between the mathematical principles
presented and the students' cultural backgrounds. Consequently, numerous mathematical problems
in textbooks are perceived as abstract and lacking real-world applicability, especially for students
from underrepresented areas.

4.2 Student engagement and empowerment through culturally relevant pedagogy

To address the Eurocentric biases in mathematics curricula, participants were asked, “What
culturally relevant pedagogy can be implemented in mathematics classrooms to promote student
engagement and empowerment?” Research findings revealed that educators could enhance students'
connection to mathematical concepts by developing culturally relevant contexts for problem-solving
and fostering empowerment through self-representation.

4.2.1 Culturally relevant contexts in problem solving

Research findings revealed that incorporating a culturally relevant context in problem-solving can
foster a mathematics classroom that values diversity, history, and individual experiences, thereby
leading to a more inclusive and enriching learning environment. For instance, the following
participants stated that:

One of the ways by which we can challenge this Eurocentric bias in the mathematics curricula
is by creating a relevant context for problem-solving, which allows students to connect
mathematics to their own experiences and perspectives, fostering meaningful engagement and
empowering them as learners. I believe that when a student starts seeing their own culture and
experience reflected in mathematics, it will spark their curiosity and interest, leading to deeper
understanding and a sense of belonging (ML 2 - University A).

Mathematics has often seemed so Eurocentric to me, focusing on Pythagoras and other Western
figures. The very first time we learned about mathematicians from diverse backgrounds, it
opened my eyes to the wider world of knowledge, and I felt more included. Most especially in
classrooms, where my culture is acknowledged and valued, 1 feel like I belong. I am so motivated
and encouraged to participate more, knowing that my views and experiences are part of the
conversations (MST 3 - University B).

To truly engage our students, we must root mathematical concepts in contexts that reflect their
lived experiences. When we relate mathematics problems to their cultures, we not only make
learning relevant but also empower students to see themselves as capable mathematicians in
their own rights. Also, I believe that mathematics is a universal language, but too often, the
curriculum speaks with a Eurocentric accent. Thus, by incorporating diverse cultural
perspectives and historical contexts into our lessons, we can challenge these biases and celebrate
the rich contributions of all cultures to the field of mathematics education (H.O.D 3 -
University C).
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The formal observation indicated that including culturally relevant contexts in mathematics
problem-solving enhanced student engagement and empowerment while confronting
Eurocentric biases in the mathematics curriculum. The observation revealed a bright classroom
adorned with maps, artwork, and posters highlighting contributions from other cultures to
mathematics and science. Students were arranged in groups to promote collaboration and
discourse. The educator presents a problem-solving exercise centred on "Budgeting for a
Cultural Event." The objective is to involve pupils in mathematical principles (addition,
subtraction, percentages) within contexts pertinent to their cultural experiences and
celebrations. The educator supplied materials featuring budgeting examples from diverse
cultures (e.g., community potlucks and cultural events) and taught ideas such as equitable
distribution and collective accountability, which are frequently highlighted in communal
societies. During the problem-solving session, students were urged to employ diverse strategies
for resolving addition and percentage issues. The educator underscored the existence of several
methods to achieve a solution, acknowledging and affirming the diverse approaches students
may present based on their backgrounds. The instructor explicitly addressed the historical
contributions of non-European mathematicians and those from diverse cultures during the
class. This encompassed allusions to Indigenous mathematical concepts and methodologies,
which contributed to contesting Eurocentric narratives in traditional curricula. Nevertheless,
the researcher noted that certain students initially encountered difficulties with the
mathematical concepts introduced within the context and needed supplementary assistance to
connect mathematical comprehension with the cultural framework. Likewise, several students
indicated unease over the discussion of their cultural backgrounds (Excerpt from
researchers’ observation notes).

The Constitution of the Republic of South Africa (1996) underscores equality, human dignity, and
the right to education. It advocates for ideals of inclusion and respect for diverse cultures, which can
guide educational methods in institutions. Similarly, the Higher Education Act (No. 101 of 1997)
establishes a framework for the higher education system in South Africa, encouraging institutions to
develop curricula that reflect the nation’s various cultural contexts. The South African Qualifications
Authority (SAQA) promotes the creation of qualifications relevant to the South African environment,
endorsing the incorporation of local cultures and issues within educational curricula. Together, these
documents advocate for higher education institutions to integrate culturally relevant content into
their curricula and pedagogical approaches, fostering an educational system that reflects and
addresses South Africa’s rich cultural landscape.

4.2.2 Empowerment through self-representation

Research findings revealed that the incorporation of student voices and experiences into the
curriculum played a crucial role in fostering empowerment. Consequently, students were
encouraged to share their mathematical experiences and cultural practices, which were subsequently
integrated into lessons. This approach not only validated their identities but also demonstrated the
relevance of mathematics in their everyday lives. For instance, the following participants stated that:

By integrating culturally relevant examples and problem-solving scenarios into our
mathematics curriculum, we allow students to see themselves in the content. Thus,
empowerment begins when the student recognises that mathematics is not merely a
Eurocentric construct but a universal language that can express their own cultural narratives.
Therefore, when students engage with mathematics through the lens of their identities and
experiences, they are more likely to be invested in the subject. So, therefore, we need to empower
students by encouraging self-representation, validating their perspectives, and showcasing
mathematicians from diverse backgrounds (ML 2 - University C).

To truly empower our students, we must integrate their cultural identities into the
mathematics curriculum. By valuing diverse mathematical contributions, we not only engage
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students but also dismantle the Eurocentric narratives that have dominated our field. I believe
that when students encounter mathematics through real situations relevant to their
communities, it becomes a powerful tool for empowerment. This approach not only makes
learning more engaging but also illustrates how mathematical concepts are used to address
social issues, fostering a sense of agency (H.O.D. 2 - University B).

Every student has a unique way of thinking about mathematics. so, if our teacher encourages
us to share our methods and respect different strategies, it makes us feel valued and engaged —
it shows that mathematics isn’t just one way. Also, if we had a say in what we learn - like
suggesting topics that relate to our lives or histories — it would really change how engaged we
feel. So, it is important for us to see ourselves in mathematics, not just famous mathematicians
from Europe (MST 5 - University A).

Formal observation indicated a variety of depictions on walls, with posters showcasing
mathematicians from diverse cultures, including those from Africa, Asia, Indigenous
communities, and Latin America. This visual representation challenged the Eurocentric
emphasis frequently found in conventional courses. Likewise, the educator employed examples
from several cultures while teaching mathematical concepts. During geometry lessons, the
teacher incorporated discussions on Islamic geometric patterns and their mathematical
significance. Students were encouraged to collaborate on addressing issues relevant to real-
world situations within their communities. Examples included financial planning for
community events and the examination of local demographics. This relevance fostered
increased enthusiasm and ownership of the content.

The above findings emphasise the importance of integrating culturally relevant examples and
diverse mathematical contributions into the mathematics curriculum to engage and empower
students. They highlight the need for students to see themselves in mathematics, moving away from
the traditional Eurocentric focus to include mathematicians from various cultures, such as those from
Africa, Asia, Indigenous communities, and Latin America. By incorporating real-world problems
relevant to students' communities and encouraging them to share their unique perspectives and
strategies, educators can foster a sense of agency and ownership over their learning. This approach
not only makes mathematics more relatable and engaging but also validates students' identities and
experiences, ultimately leading to a more inclusive and empowering educational environment.

4.3 Impact of culturally relevant pedagogy on student learning outcomes and attitudes

To examine the impact of transformative pedagogy in mathematics education, participants were
asked, “How does culturally relevant pedagogy impact student learning and attitudes towards
mathematics?” Research findings revealed that culturally relevant pedagogy can enhance students’
academic performance, foster positive shifts in attitudes towards mathematics, and increase student
agency and confidence.

4.3.1 Improvement in academic performance

Culturally relevant pedagogy transforms education into a tool for students' personal and intellectual
development. By acknowledging the cultural capital of each student, educators can create
meaningful learning experiences that reflect students' lives, thereby enhancing motivation,
engagement, and, ultimately, academic achievement. For instance, the following participants stated
that:

...... effective instruction must acknowledge the backgrounds and experiences that students
contribute to the classroom. When educators utilise culturally relevant practices, they cultivate
an inclusive environment that recognises students' identities, leading to enhanced engagement
and greater academic outcomes. Thus, this method fosters both knowledge and critical thinking,
as well as resilience. Similarly, culturally responsive teaching enables students to relate their
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education to their cultural backgrounds. By integrating many viewpoints and experiences,
educators can cultivate a learning environment that recognises and affirms the identities of all
students, resulting in enhanced academic performance and a more profound comprehension of
the subject matter (ML 1 - University C).

Culturally relevant pedagogy has converted our classroom into a nurturing community where
all individuals feel esteemed. When our mathematics instructor recognised our varied
experiences, it fostered an environment conducive to sharing our opinions. This teamwork
enabled me to surmount hurdles and enhanced my confidence, which was shown in my grades.
Consequently, studying mathematics through culturally pertinent examples enabled me to
recognise the subject in my daily experiences. We analysed statistics utilising data from our
communities, rendering the material both comprehensible and pertinent. I began to thrive as I
was able to connect mathematical concepts to real-world scenarios I encountered (MST 10 -
University B).

Utilising culturally appropriate pedagogical approaches fosters a learning atmosphere that
appreciates students' origins and experiences. This relational approach fosters trust and
respect, resulting in increased engagement and significant enhancements in students'
academic performance in mathematics. Culturally relevant pedagogy incorporates diverse
perspectives into mathematics education, enabling students to tackle problems from distinct
viewpoints. This inclusivity enhances classroom discussions and promotes a better
comprehension of mathematical subjects, substantially improving overall achievement (H.O.D
1 - University A).

Culturally relevant schooling enabled me to perceive mathematics not merely as a collection of
abstract notions but as a discipline that embodies my identity. Engaging in projects that
showcased mathematical contributions from my culture motivated and empowered me.
Consequently, my skills improved, and I started to envision myself as a prospective
mathematician. Incorporating cultural themes into our mathematics instruction enlivened the
topics. When our instructor integrated algebra with music and art from our backgrounds, |
became more involved and was able to comprehend challenging concepts more swiftly. It is
beyond mere mathematics; it embodies an integral aspect of my culture (MST 2 - University
A).

The findings demonstrate the impact of culturally relevant pedagogy on students' academic
performance, particularly in the domain of mathematics. They underscore the significance of
recognising and integrating students' cultural backgrounds into the educational process. By adopting
such an approach, educators cultivate an inclusive environment that enhances motivation,
engagement, and, ultimately, academic achievement. The findings also illustrate instances of
students who excelled when mathematics was contextualised within their cultural experiences, such
as analysing community statistics and incorporating cultural themes into the curriculum. This
methodology promotes critical thinking, resilience, and a sense of identity among students, thereby
transforming their perception of mathematics from abstract concepts to relatable and meaningful
content. Overall, culturally relevant pedagogy is posited as a potent instrument for enhancing
educational outcomes and fostering a supportive learning community.

4.3.2 Positive shifts in attitudes towards mathematics

Integrating culturally relevant contexts into mathematics education transforms learners from passive
recipients into active participants. By connecting mathematical concepts to students’ lived
experiences, we cultivate a classroom environment where learning is meaningful, leading to
increased confidence and enthusiasm for mathematics. For instance, the following participants stated
that:
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Culturally relevant pedagogy bridges the gap between students” home cultures and the school
environment, making mathematics relatable. This connection not only enhances
understanding but also encourages students to view mathematics as a viable and exciting
avenue for future success, fostering a more positive disposition towards the discipline. Thus,
by weaving students' cultural narratives and experiences into mathematical instruction, we
create an inclusive educational space where every student feels valued. This reinforces the idea
that mathematics is universal and accessible, leading to a remarkable increase in student
motivation and a lasting positive shift in their attitudes toward learning mathematics (ML 2
- University C).

Through using culturally relevant teaching methods, we have seen a huge change in how our
kids feel about math. We gave our kids the tools to see math not just as a bunch of numbers,
but as something that can help them understand and get around in the world by making
connections between math ideas and their own cultural experiences. This sense of connection
sparks their interest and makes them want to learn more about math. I can say that culturally
relevant pedagogy has changed how our kids see their part in math because of this. We give
them a sense of control by pushing them to share cultural stories and experiences in the
classroom. Students no longer think of math as something far away or unimportant. Instead,
they see themselves as involved participants in their own learning, which has made all student
groups more motivated and successful (H.O.D 3 - University C).

Culturally relevant pedagogy does more than just teach math; it also inspires a new breed of
mathematicians who see a place for themselves in this field. We help students imagine worlds
where they can do well in STEM fields by showing them how math is connected to their
communities and cultures. This change in viewpoint not only makes them like math more but
also opens up more job opportunities and career paths for them (ML 1 - University B).

Before, I always thought math was just numbers on a page with no connection to my life. But
when we started using culturally relevant examples - like budgeting for a family or analysing
sports statistics from my favourite teams - I realised math is everywhere. This connection has
made me excited to learn; it feels more like a tool I can actually use in my life (MST 3 -
University A).

The above findings demonstrate how culturally relevant pedagogy can transform the way
mathematics is taught. By incorporating students' cultural stories and experiences into lessons,
teachers create a more welcoming classroom environment that encourages participation and
motivation. Students begin to perceive mathematics not solely as a collection of abstract concepts,
but also as tools they can apply in real life, which enhances their interest in and understanding of the
subject. This approach not only transforms attitudes towards mathematics but also generates new
job opportunities in STEM fields. Emphasising personal connections to mathematics helps students
feel valued and engaged in their learning, ultimately boosting confidence and success across all
student groups.

4.3.3 Increased Student Agency and Confidence

Integrating diverse perspectives within mathematics education encourages students to take
ownership of their learning. When students recognise that their cultural backgrounds offer valuable
insights into problem-solving, they are more inclined to participate actively, resulting in a greater
sense of agency and self-assurance in their mathematical abilities. For instance, the following
participants stated that:

Incorporating culturally responsive teaching strategies in my math classroom has transformed
the dynamics of learning. By validating students' backgrounds and incorporating them into
mathematical discussions, I've witnessed first-hand how their confidence blossoms, allowing
them to approach complex problems with the belief that they can succeed. Culturally relevant
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pedagogy not only bridges the gap between students' identities and mathematics but also
cultivates an environment of trust and respect. This inclusivity leads to increased student
agency, where learners are encouraged to voice their thoughts and strategies, ultimately
boosting their confidence to tackle challenging mathematical concepts. (ML 1 - University C)

By integrating culturally relevant pedagogy into mathematics instruction, we not only create
a more inclusive classroom environment but also cultivate a sense of belonging and agency
among students. When learners can connect mathematical concepts to their own cultures and
experiences, their confidence soars, leading to greater enthusiasm in sharing their ideas and
collaborating with peers. Culturally relevant pedagogy shifts the power dynamics in the
classroom, transforming students from passive recipients of knowledge into active co-
constructors of learning. In mathematics, this means that students draw on their cultural
experiences to solve problems, which not only boosts their confidence but also validates their
intelligence and intuition (H.O.D. 2 - University B)

Since my teacher started incorporating examples from our cultural background in math
classes, I've felt more connected to the material. It's not just abstract numbers anymore; it's
about real issues we care about in our community. This has boosted my confidence to speak up
in class and share my ideas, knowing that they are valued and relevant. (MST 1 - University
©

Learning math through culturally relevant materials has changed everything for me. When
lessons are connected to my culture and history, I don’t just see math as something I have to
do; I see it as a tool that helps me understand my story and my future. It has pushed me to take
the lead in group work and present my ideas, which I never would have done before. (MST 8 -
University B)

The results demonstrated the significant influence of integrating culturally relevant pedagogy into
mathematics instruction. Students articulate that linking mathematical concepts to their cultural
origins improves their engagement and comprehension of the subject. This approach transforms the
classroom dynamic from passive learning to active involvement, enhancing student autonomy and
self-confidence. By acknowledging students' cultural backgrounds and incorporating them into
mathematical discourse, educators foster an inclusive environment that empowers students to take
responsibility for their learning. The primary theme underscores that culturally responsive teaching
not only enhances students' mathematical proficiency but also fosters their self-esteem and
collaborative skills.

5. Discussion of Findings

Research findings revealed that the participating teacher education programmes in South Africa have
historically overlooked the contributions of non-Western mathematicians, leading to a Eurocentric
bias that sustains systemic educational inequality. This bias is evident in the analysis of the Higher
Education Qualification Framework and module guides employed by these programmes, which
primarily emphasise the achievements of European mathematicians while neglecting substantial
breakthroughs made by mathematicians from various cultural backgrounds. Consequently, the
historical evolution of algebra has often been credited exclusively to individuals like Al-Khwarizmi,
overlooking the extensive mathematical traditions present in Africa, Asia, and indigenous cultures
(Elamin, 2024; Kathuria, 2024). This exclusion perpetuates a limited understanding of mathematical
history and reinforces the belief that mathematics is predominantly a discipline grounded in Western
philosophy. Such bias is reflected in the terminology used by lecturers, which frequently portrays
non-Western mathematics as ‘primitive” or “unsophisticated.” This framing not only undermines the
rich history of mathematics across various cultures but also fosters a sense of alienation among
students who may not see their cultural backgrounds represented in the curriculum (Bishop, 1988;
Aikenhead, 2017). Therefore, addressing the historical marginalisation of non-Western contributions
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in the mathematics curriculum is crucial for promoting a more egalitarian, inclusive, and
intellectually diverse educational system (Kathuria, 2024). Furthermore, findings indicate that these
teacher education programmes favour Western mathematical knowledge and procedures over non-
Western perspectives. For instance, word problems in study materials often present culturally alien
scenarios, such as shopping in Western-style supermarkets or measuring distances in metropolitan
settings that do not correspond to student teachers' lived experiences. As a result, the absence of
cultural relevance frequently leads to disengagement and a sense of alienation from the content,
fostering a limited perspective on mathematics that sidelines indigenous mathematical traditions and
epistemologies. Hence, Ernest (2024) emphasises the importance of integrating culturally relevant
pedagogy and suggests that educators should incorporate real-world applications and culturally
responsive examples that resonate with students' lived experiences. This approach enhances
engagement and empowers students to see mathematics as a dynamic field that intersects with their
cultural identities (Ernest, 2010; 2024).

Similarly, research findings revealed that enhancing students’” connection to mathematical concepts
by developing culturally relevant contexts for problem-solving and fostering empowerment through
self-representation are effective ways for teacher education programmes to integrate culturally
relevant pedagogy and challenge Eurocentric biases. As such, student teachers were encouraged to
share their mathematical experiences and cultural practices, which were then integrated into lessons.
This approach not only validated their identities but also demonstrated the relevance of mathematics
in their everyday lives (Grossberg, 1996; Moss & Faux, 2006). Thus, authors such as Bishop (1988),
Gay (2015), Olawale et al. (2021), and Ladson-Billings (2023) affirm that educators should foster a
more relevant and significant learning environment by linking mathematical concepts to students'
cultural experiences. This approach promotes collaboration and dialogue among students while
motivating them to take responsibility for their education (Ladson-Billings, 1995; 2001; Kumar, 2018).
Furthermore, findings revealed that fostering a mathematics classroom that values diversity, history,
and individual experiences leads to a more inclusive and enriching learning environment. This
finding resonates with the assertion made by the Constitution of the Republic of South Africa (1996),
which advocates for ideals of inclusion and respect for diverse cultures in guiding educational
methods in South African higher education institutions. Similarly, the Higher Education Act (No.
101 of 1997) establishes a framework for the higher education system in South Africa, encouraging
institutions to develop curricula that reflect the nation's various cultural contexts. In addition, the
South African Qualifications Authority [SAQA] (2008) promotes the creation of qualifications
relevant to the South African environment, endorsing the incorporation of local cultures and issues
within educational curricula (SAQA, 2008). Together, these documents advocate for higher education
institutions to integrate culturally relevant content into their curricula and pedagogical approaches,
fostering an educational system that reflects and addresses South Africa's rich cultural landscape.

Lastly, research findings reveal that culturally relevant pedagogy can enhance students” academic
performance, foster positive shifts in attitudes towards mathematics, and increase student agency
and confidence. The findings also provide examples of students who thrived when mathematics was
connected to their cultural experiences, such as analysing community statistics and incorporating
cultural themes into lessons. Hence, authors such as Bishop (1988), Gutstein (2007), Olawale (2022),
and Giroux (2024) assert that when students interact with mathematics in ways relevant to their lives,
they cultivate greater confidence and agency, thereby altering their perceptions of the subject.
Furthermore, Ladson-Billings (2021, 2023) submits that the impact of transformative pedagogy on
student learning outcomes is manifested in the favourable changes noted in academic performance
and attitudes towards mathematics. Thus, if effectively integrated, this approach can foster critical
thinking, resilience, and a sense of identity among students, transforming their perception of
mathematics from abstract concepts to relatable and meaningful content (Gutstein, 2007; Ladson-
Billings, 2021). As a result, culturally relevant pedagogy is presented as a powerful tool for improving
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educational outcomes and fostering a supportive learning community. This approach transforms the
classroom dynamic from passive learning to active involvement, enhancing student autonomy and
self-confidence. This shift from passive to active learning is essential for cultivating a sense of
belonging and significance in the mathematics classroom, as it not only enhances students'
mathematics proficiency but also fosters their self-esteem and collaborative skills (Bishop, 1988;
Lubienski, 2000; Gutstein & Peterson, 2005; Ernest, 2010; Bray & Tangney, 2016).

6. Conclusions and Recommendations

The study's results underscore substantial concerns regarding Eurocentric biases in mathematics
instruction. The focus on Western mathematicians and the disregard for non-Western contributions
sustain a narrative of supremacy that marginalises diverse mathematical viewpoints. This approach
not only alienates students from underrepresented backgrounds but also reduces their involvement
and interest in mathematics. By neglecting to acknowledge the cultural significance of mathematical
concepts and the contributions of diverse cultures, educators jeopardise the creation of an
environment in which pupils feel devalued and estranged from the subject matter.

The use of culturally relevant teaching presents a viable solution to these issues. Integrating students'
backgrounds and experiences into the curriculum enables educators to cultivate a more inclusive and
engaging learning environment. This approach not only deepens students' comprehension of
mathematical principles but also allows them to recognise the significance of mathematics in their
everyday experiences. The integration of varied mathematical viewpoints can enhance academic
performance and foster a deeper understanding of the discipline.

Thus, fostering an equitable mathematics education that respects all students necessitates the
incorporation of cultural diversity in both curriculum and teaching methods. Recognising and
honouring the achievements of non-Western mathematicians can enrich the educational experience
and challenge dominant Eurocentric narratives. Ultimately, creating an inclusive environment where
all students feel valued and empowered is essential for developing a profound comprehension of
mathematics and its significance from a global perspective.
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