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1. Introduction

From ancient geometric patterns to Renaissance perspective and modern abstract art, mathematical
principles have been used to create aesthetically pleasing and harmonious compositions (Dansu,
2023). This is evident in the works of artists, designers, and architects, who often incorporate
mathematical concepts such as symmetry, proportions, and fractal patterns into their creations.
South Africa’s cultural fabric is woven from a multitude of heritages that can enhance the
understanding of concepts in mathematics classrooms. Scholars (Samovar et al., 2006; D’ Ambrosio,
1985) define culture as a deposit of knowledge, experience, beliefs, values, actions, attitudes,
meanings, hierarchies, religion, notions of time, roles, spatial relations, concepts of the universe, and
artefacts acquired by a group of people over generations through individual and group striving,.
UNESCO has recently articulated the synergies between culture and education in normative action
and policy recommendations (Wiktor-Match, 2022). This culminated in the promotion of broad
perspectives and deep knowledge about history and society to strengthen heritage protection and
transmission, as well as to foster intercultural understanding and appreciation of cultural diversity
in the field of culture. In South African education, Padayachee (2022) suggests that through cultural
dimensions, learners of all ages should access and benefit from quality education that is contextually
relevant, nurturing a greater understanding and respect for all cultures, values, and ways of life.
Thus, both globally and locally, there is a call for intersectoral collaboration that draws on the
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resources of culture and education in integrated actions towards sustaining more inclusive, agile,
and resilient societies. The challenge for practitioners is to assist in establishing common ground for
cooperation on how education and culture can be mutually beneficial and supportive, with new
initiatives emerging at the intersection of these fields.

Jansens (2019) identifies key challenges in South African mathematics education, including teaching
without meaning, fear of failure, curriculum constraints, teacher content knowledge, pedagogical
shortcomings, poor numeracy foundations, and a lack of educator enthusiasm. In addition, Mbhiza
(2021) highlights several key factors impacting mathematics education in rural South Africa. His
study reveals that approximately 40% of rural schools have insufficient learning materials, textbooks,
technology, and trained mathematics teachers, which directly affects students' understanding of
mathematical concepts. According to Mbhiza (2021), 60% of teachers in some rural schools may not
have formal training in mathematics education, leading to gaps in instructional quality. Other factors
that negatively contribute to students’” poor performance in rural schools include learner
performance, socio-economic factors, and infrastructure issues, with many rural schools lacking
basic amenities. Over 50% of schools reportedly have no access to electricity or running water
(Mbhiza, 2021). Educational disparities in rural schools are further exacerbated by inadequate
classroom facilities and inconvenient transportation, which together create a challenging
environment for mathematics education in rural South Africa. This situation calls for targeted
interventions to improve outcomes for learners in these areas. In this paper, I argue that there is a
need to investigate the mathematical ideas embedded in the cultural practices of the ethnic and
linguistic communities of rural learners.

Will and Najarro (2022) note that culturally responsive pedagogy (CRT) centres the knowledge of
traditionally marginalised communities in classroom instruction, empowering students to be lifelong
learners and critical thinkers. Thus, using students’ customs, characteristics, experiences, and
perspectives as tools for improved classroom instruction is termed culturally relevant teaching (Will
and Najarro, 2022). This approach can help learners see themselves and their communities as
belonging in schools and other academic spaces, leading to greater engagement and success in
education. Gay (2018) identifies five essential components of culturally responsive teaching: (i)
teachers’ strong knowledge of cultural diversity, (ii) culturally relevant curricula, (iii) high
expectations for all students, (iv) an appreciation for different communication styles in class, and (v)
the use of multicultural instructional examples. Consequently, using CRT, teachers can connect prior
knowledge and students’ cultural experiences with new knowledge. It is therefore crucial for
teachers to consider the cultural values, traditions, and contributions of various ethnic groups and
incorporate that knowledge into their instruction. When issues are contextualised and students’
identities validated, they are highly likely to achieve academic success.

Many studies (Nielsen, Nicol, and Owuor, 2008; Sparrow, 2012; and Jett, 2013) report on current
perspectives on culturally responsive mathematics pedagogy and explore how complexity thinking
can enhance these. Moreover, Nolan & Xenofontos (2023) examined teachers’ perspectives on
culturally responsive pedagogy (CRP) in mathematics, while Acharya et al. (2020) investigated
mathematics educators” views on the cultural relevance of basic mathematics. There appears to be
limited literature on culturally responsive pedagogy aimed at promoting understanding in
mathematics. This paper addresses that gap and responds to the question: “How can culturally
responsive pedagogy be used to promote understanding of mathematics in rural primary schools?’

1.1 Problem statement

Recent reports (Maqoqa, 2024; Machisi, 2024) indicate that the poor performance of learners in
mathematics, particularly in geometry, is a major concern. The teaching of geometry has been
marked by significant pedagogical difficulties in South Africa, despite its importance in honing
essential visual, logical, rational, and problem-solving skills required to understand architecture,
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engineering, and other relevant fields (Tachie, 2020). This is despite the efforts made by the
department to supply almost all primary schools with mathematics kits containing instructional
materials that can be utilised to enhance students' comprehension and learning abilities, as well as
their motivation to understand geometry. Euclidean geometry occupies about 30% of the content
required for learners to comprehend in paper 2 of grade 12 mathematics. This implies that learners’
failure to grasp geometric concepts negatively affects their overall performance in the subject. The
lack of understanding of geometric concepts begins at the primary school level, where a significant
portion of new knowledge should be connected to what learners already know.

One of the broader aims of the National Curriculum Statement is to value indigenous knowledge
systems by acknowledging the rich history and heritage of our country (Department of Education,
2012). This would assist schools in producing learners who demonstrate an understanding of the
world as a set of related systems by recognising that problem-solving contexts do not exist in
isolation. Harnessing a mathematical way of describing objects found in the surrounding
environment of our learners in rural locations can instil pride in them and help them preserve what
they know while building on it. The use of culturally responsive teaching strategies is evidenced by
activating students’ prior knowledge, making learning contextual, and tapping into students’
cultural capital (Krasnof, 2016). Hence, this study aims to investigate how culturally responsive
pedagogy can be employed to promote understanding of mathematics in rural primary schools.

2. Literature Review

Historically, mathematics is inseparable from culture and the evolution of cultures, as it is deeply
rooted in cultural symbols, operational processes, and representations in the arts, crafts, and
literature (Archaya et al., 2021). For example, the language of instruction, awareness, and creativity
are central to the realities of both mathematics teachers and learners, which are shaped by socio-
political history, whose impact and legacy transcend generations in South Africa. Researchers
(Sumarto, 2020; Tjahyadi et al., 2019) identified seven elements that define culture: language system,
knowledge, social dynamics, technology, economic activity, religion, and art. In mathematics,
teachers face cultural challenges, such as when defining concepts like ‘fraction” and ‘ratio’, since
different languages may have unique terminologies, resulting in confusion for students.
Additionally, knowledge systems can differ; for example, a gable may be interpreted as the same as
a parallelogram in some cultures, while in others it may mean a trapezoid. Different forms of art
available in various cultures can significantly impact teaching effectiveness and student engagement,
especially when teaching geometry.

Furthermore, culture is learned through interaction, observation, and imitation, and is transmitted
through symbols, which can include both verbal and non-verbal language, as well as images and
icons (Matusov & Marjanovic-Shane, 2017). The language system is used to facilitate instruction in a
mathematics classroom. This form of social interaction can utilise mathematics language or any
language of instruction. In the lower grades, for example, language is crucial in strengthening and
supporting learners’ ability to identify and understand the symbolic nature of numerals. Teachers in
lower classes are encouraged to code-switch and use the mother tongue to explain certain concepts.
However, frequently, the teacher’s home language differs from the learners’ local language, making
code-switching impractical for lesson delivery or explanations.

Barwell (2016) asserts that mathematical discourse has a specialist vocabulary, which includes: (i)
technical terms specific to mathematics, such as equilateral, quotient, and probability; and (ii)
specialist uses of more general terms, like lines, factors, and frequency, as well as mathematical terms
that employ everyday words for unrelated ideas, such as function, expression, difference, and area.
Barwell (2016) proposes that language, when used as a source for a dialogic approach, allows for
multiple sources of meaning through the incorporation of various languages, discourses, and voices
in a mathematics classroom. Thus, it is vital for learners to acquire relevant mathematical vocabulary,
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especially the syntax used in expressing logical relationships. For example, words such as 'and’, 'of’,
'or', 'a', 'if', and 'then' are significant in defining mathematical relationships (Barwell, 2016). When
used correctly, this syntax may assist learners in understanding (a) mathematical symbols, (b)
specialised forms of expression, including both written and spoken mathematical explanations,
proofs, or definitions, as well as text types like word problems, and (c) a social dimension that
encompasses the dialogue between the learner and teacher in a mathematics classroom. Therefore, it
is a challenge for teachers to relate the components of mathematics discourse to the knowledge
possessed by the community that learners bring into the classroom. How, then, can the process of
forming social groups in society be harnessed to enable social interactions in class?

Bishop (2014) asserts that a cultural perspective on mathematics compels us to examine different
mathematical histories and their implications regarding who developed mathematical ideas in
various societies. According to Hoyles (2018), the integration of digital technology has the potential
to transform activities in mathematics classrooms by engaging students and providing them with
opportunities to take ownership of their learning. I believe that learners more readily take ownership
of their learning when they are familiar with the context of their lessons. Fouze and Amit (2023) argue
that cultural values, traditions, and symbols manifest in the life of every society. To describe the
mathematical practices of identifiable cultural groups, which may be regarded as the study of
mathematical ideas found in any culture, D’ Ambrosio (1985) coined the term ethnomathematics. The
author further explains that the prefix 'ethno-' refers to the socio-cultural context, which includes
language, jargon, codes of behaviour, myths, and symbols, while the suffix 'tics', with the same root
as technique, refers to specific ways used to reason and infer (Rosa & Orey, 2007).

The Curriculum Assessment Policy Statement (CAPS) calls for the use of contextual mathematics
problems that incorporate issues related to health, social, economic, cultural, scientific, political, and
environmental matters whenever possible (Department of Education (DBE), 2012, p. 8). However,
several studies in South Africa (Meeran and van Wyk, 2022; Braun-Wanke, 2017; Govender and
Mudzamiri, 2018) report that South African teachers have not made a pedagogical shift, lack the
necessary knowledge and skills, and are unprepared to teach culturally responsive classes. This is
despite the fact that the curriculum has been revised three times in the past three decades since the
country attained democracy. Meeran and van Wyk (2022) argue that for almost three decades of
curriculum changes, teachers have been left behind and unprepared to apply culturally responsive
pedagogies within the diverse classroom settings across the country. Several studies (Meeran and
van Wyk, 2022; Meeran, 2017; Pournara et al., 2015) have investigated mathematics teachers” views
on culturally responsive teaching and how they address the phenomenon of cultural diversity in
teaching mathematics. This study is distinct and aims to establish how understanding mathematics
in rural primary schools can be achieved through culturally responsive pedagogy (CRP). Thus, the
main question driving this study is: "How can culturally responsive pedagogy be used to promote the
understanding of mathematics in rural primary schools?’

2.1 Theoretical framework

This study was conducted through a lens that describes the four essential components of culturally
and linguistically responsive (CLR) mathematics instruction, as illustrated in Figure 1. These
components are (i) cultural funds of knowledge, (ii) language development, and (iii) gestures and
multiple representations (Tran & Schepers, 2023).
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Figure 1: Four essential components of CLR mathematics instruction (Trans & Schepers, 2023)

These four essential components in a mathematics classroom should extend beyond implementation
within daily instruction. The cultural funds of knowledge encompass students’ perceptions of their
strengths and contributions in mathematics (Trans & Schepers, 2023). It was important in this study
to establish whether the participants drew on the cultural experiences and assets they bring into the
classroom and mathematics lessons each day. Language development focused on the use of
background knowledge and the current need for mathematics language development in the
classroom. The gestures described appropriate and effective strategies for accessing and
demonstrating learning in mathematics. The benefit of multiple representations in a mathematics
classroom is evident when they are used to represent a single mathematical concept in various ways
and demonstrate connections across concepts, thereby strengthening mathematical understanding
(Courtier et al., 2021). For example, the nature of three-dimensional structures that students identify
in their immediate environments was significant in this study. This notion is echoed by scholars
(Ladson-Billings, 1995; Gay, 2018; Tran et al., 2023), who define culturally relevant (CLR) practice as
the integration of students' cultural experiences, native language skills, and prior experiences to
make learning more relevant and effective while demonstrating respect for students' personal and
community identities. Additionally, to ensure that mathematics in the classroom is approached in
culturally responsive ways, Kong et al. (2022) suggest the use of: (a) cultural contexts in word
problems and examples, (b) culturally relevant resources and connections to cultural artefacts, (c)
provision of multilingual support, (d) culturally responsive assessment and personalised learning
pathways, and (e) ethnomathematics exploration, including cultural contributions to mathematics.
In this study, participants used cultural contexts and examples, attempting to connect mathematics
to cultural artefacts while allowing students to provide explanations in their mother tongue.

Thus, the theory of culturally responsive teaching posits that teachers should employ an approach
to teaching and learning that facilitates the achievement of all students by recognising that culture is
a powerful force in shaping how students perceive themselves and the world around them (Ladson-
Billings, 1995). Featuring a review of published research, this paper identifies five findings that
encapsulate CRT in mathematics: (1) caring, (2) knowledge of contexts and teaching practices using
contexts, (3) knowledge of cultural competency and teaching practices using cultural competency,
(4) high expectations, and (5) mathematics instruction/teacher efficacy and beliefs.

3. Methodology

This article reports specifically on the data collected during the third year of the community
engagement project ‘Bizana Teachers’ Journey with Further Education and Training (FET)
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Mathematics’. Contrary to the name of the project, I have been working with a population of 126
intermediate and senior phase teachers from the rural outskirts of Bizana, a small town in the Eastern
Cape province of South Africa. The project aimed to investigate issues of classroom practice in
mathematics at the FET level and to empower teachers with content knowledge, proficiency, and
strategies to address the mathematics knowledge gaps that learners bring, facilitating a meaningful
understanding of the subject. This was intended to establish a solid foundation for learners'
performance and to observe the hierarchical nature of the subject. The two previous phases of this
study utilised participatory action research (PAR) design to generate data from the participants.
However, this third phase followed a single case study design in which the model of sharing
prepared lessons was implemented. This approach was adopted because the teachers in the project
had collectively prepared grade 6 and 7 lessons in groups, from which two cases were selected. The
lessons were chosen after each group had presented their selected lesson.

3.1 Research paradigm

This qualitative study is situated within the broader context of a transformative paradigm. Samuels
(2018) suggests creating spaces for teachers to reflect on their practice and examine their own biases
in order to cultivate culturally responsive approaches to teaching and learning. Furthermore, Jackson
et al. (2018) assert that the transformative paradigm is a research framework that centres on the
experiences of marginalised communities, includes an analysis of power differentials that have led
to marginalisation, and links research findings to actions intended to mitigate disparities. The
transformative paradigm was deemed suitable for this study because it favours culturally responsive
strategies that (i) activate students' prior knowledge, (ii) make learning contextual, (iii) encourage
students to leverage their cultural capital, (iv) enable teachers to reconsider their classroom setup,
and (v) build relationships between learners and teachers.

3.2 Research design

Moreover, a case study design was found to be relevant in this study since it could accommodate a
pedagogy that recognises the importance of including students’ cultural references in all aspects of
learning. Creswell (2014) asserts that a case study is a qualitative design in which the researcher
explores in depth a programme, event, activity, process, or one or more individuals using a variety
of data collection procedures over a sustained period of time (p. 241). This was a single case study
carried out in a natural setting, where two classes of Grade 6 and 7 learners were taught by the
participants during the workshop to reduce the impact of extraneous factors. This also eliminated
the pretence of behaving like senior phase learners that teachers would adopt when they taught each
other in the workshop.

3.3 Study group

From a population of 126 intermediate and senior phase primary school mathematics teachers in
Bizana, only 42 senior phase teachers attended the workshop. Initially, the teachers were divided
into seven groups, each composed of six teachers. They were tasked with collaboratively preparing
lessons on how to teach 2-D and 3-D shapes to grades 6 and 7 for two hours on the first morning of
a two-day workshop. One representative from each group then presented their lesson to the rest of
the senior phase teachers attending the workshop. The entire cohort then selected the two best
lessons from the seven presented, which were prepared to be taught to chosen grades 6 and 7 at a
nearby school by two teachers selected purposefully. This selection was based on the groups’
observational judgements of who should present the two chosen lessons.

3.4 Data collection tools

In the first phase, preliminary workshops were held face-to-face with a cohort of intermediate and
senior phase teachers to identify the challenges they experienced with mathematics teaching and
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how these could be addressed. Additionally, an enquiry lesson on the definitions and development
of geometric concepts was demonstrated to the teachers using circular papers cut out with circular
household utensils. It was during this first phase that teachers were exposed to various indigenous
sources of knowledge relevant to their context, which could be utilised in the teaching and learning
of mathematics. In the third phase of the study, two teachers were observed teaching Grade 6 and 7
learners from nearby schools, who were assembled in the workshop venue. The duration of the
lessons was forty-five minutes each. After the teaching sessions, semi-structured interviews were
conducted with each teacher. These interviews took place after all the day's proceedings and lasted
approximately 30 minutes. Prior to selecting the teachers who participated in the study, two other
teachers took part in a pilot study where they taught lessons on 2-D and 3-D shapes, with the
remaining teachers acting as learners. I initially piloted the research instruments by observing two
other teachers who did not participate in the main study; data was not collected for conclusions but
rather to assess the reliability of the research instruments. This process helped me refine the research
question, estimate the time necessary for the main study, and finalise the methods that were best
suited to pursue the research.

In this qualitative study, trustworthiness was established through intensive long-term involvement,
rich data, respondent validation, intervention, and triangulation, whereas credibility concerns the
truthfulness of the inquiry’s findings (Cohen et al. 2018). In this study, trustworthiness was achieved
by employing observation and semi-structured interviews to support data interpretation across all
methods. Triangulation in the study involved interviews and data analysis, while the choice of
participants bolstered the credibility of the research.

3.5 Data analysis

Thematic coding was used to analyse the qualitative data collected. Interview recordings and lesson
observation schedules were transcribed, and the data were coded into themes. Data analysis, in the
form of coding and categorising themes, was aligned with the essential components of CLR
mathematics instruction that informed the study’s theoretical framework. The analysis resulted in
two themes related to the use of culturally responsive pedagogy for the promotion of understanding
in mathematics. These themes were (i) the connection of mathematical concepts to lived socio-
cultural experiences, and (ii) the incorporation of cultural practices and traditions.

3.6 Ethical consideration

Creswell (2014) and Neuman (2012) assert that ethical issues are a vital part of research and apply to
all research designs. Before engaging in the study, I obtained permission from UNISA (Ref:
2019/09/14/90188500/08/MC) and recently from Rhodes University (Ref: 2024-7449-9080). Written
permission was also acquired from the Eastern Cape Department of Basic Education, as well as
consent from the participants in 2019. Furthermore, the anonymity of participants was guaranteed
by assigning pseudonyms to them. Informed consent forms were developed, and participants signed
them before taking part in the study. The teachers involved were assured that they could withdraw
from the study at any time if they wished to do so. Confidentiality was guaranteed to all participants.
The researcher clearly explained the purpose of the research to the participants, as well as the benefits
of the study. Additionally, the researcher promised to return to the participants after the completion
of the study. The names of the schools and teachers involved in the research are not mentioned;
instead, codes T1 and T2 are used to refer to the participants. Lastly, the audio recordings made
during interviews were not used in any presentation that could reveal the voices of the participants.

4. Presentation of Results

Results are presented under the two themes that emanated from data reduction. These were (i) the
Connection of mathematical concepts to lived socio-cultural experiences and (ii) the Incorporation of
cultural practices and traditions.
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4.1 Connection of mathematics concepts to lived socio-cultural experiences

Six out of seven groups used readily available materials to teach the properties of both 2-D and 3-D
shapes. In one of the selected lessons, T1 brought a box of straws, wool, and a stapler, and divided
the learners into groups where each learner assumed a specific role. These dynamic groups were
tasked with either constructing and drawing a pyramid or a prism with a specified number of faces.
This activity followed an introductory lesson that revised the definitions, differences, and
identifications of prisms and pyramids. The activity also required the learners to identify real-life
examples of rectangular prisms and cubes. Figure 2 shows Learner 2’s examples of rectangular
prisms in real life.

Figure 2: Learner 2’s examples

During interviews, I asked the T1 why she gave the learner the chalk box from her carboard. She
said:

I noticed that the learner was only able to identify from home only rectangular prisms, and was
only listing them, yet I wanted the learner to see that other boxes are tubes, meaning all their faces
are equal, just like the one of the chalk-box.

Probing further, I asked, "Do you think the learner understood why other prisms are called cubes? I
noticed that she did not write any of those examples." T1 replied:

You know what? Learners always experience challenges with mathematics language. For example,
the shape known as a tube at home is not at all related to prisms, nor does it have any faces, it is
something like a pipe, this confuses learners always. This is because in English, a cube and tube are
pronounced in the same way, though they are different in spelling and objects.

The other issue here is that we talk about faces of each prism or pyramid, and the only face they knew
all along was their faces in their bodies. Everything changes because here the edges form the end of
each face and join to the other. So as a teacher I need to bring some objects like boxes and point at
each of these features so that learners are not confused.

During the construction activities in the groups, learners were issued with a task similar to Group 6,
who had to construct a pentagonal prism and then count the number of edges, faces, and vertices.
Group 6’s activity is captured in Figure 3.

--. L"-\.{?\!:
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The learners used the wool that was sucked into each straw to construct the prism. They then had to
indicate on the chart the number of faces, edges, and vertices. All the groups were allocated twenty-
five minutes to finish the constructions, record, and report their findings. Figure 4 shows Group 4
reporting on the features of the tetrahedron they constructed.

o ——— -
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Figure 4: Grop 4 Learners ;eporting
When I asked the teacher on the choice of the structure and the of the lesson, she said:

I noticed that it is important to give learners a chance to do these activities on their own, such that
they experience the theory that a teacher tells them. When you tell all the time, one must always
remember that their listening span is limited. When they do the activity in groups, they get a
chance to explain concepts in their own language, convince each other on how to successfully
construct these objects. They also get a chance to connect their mathematical experiences with their
socio-cultural experiences by using all available indigenous materials.

4.2 Incorporation of cultural practices and traditions

Teacher 2 used the historical hut-building theme as his reference for teaching 2-D and 3-D shapes.
When I asked how he decided on this theme, he said:

Almost every household has a hut, even those people with big houses still build a rondavel as a
room that can be accessible to the public. Usually, in many households this room is used as a
kitchen. I felt that if I integrate my lesson with the historical origins of a hut with geometric
concepts, it will provide my learners with a comprehensive understanding of how geometry fits
within the local context. Also, the traditional huts are often constructed using local materials and
techniques, which can be more sustainable and environmentally friendly compared to modern
building practices. Thus, even those household that are economically challenged, you find that they
have at least on room, which will always be a hut.

Probed further on the choice of his example, T2 explained that:

Huts in this area are much more than mere structures, they are deeply integrated into the cultural
and history of our region. Thus, in teaching about 2-D and 3-D shapes, it becomes easy for the
learners to recall when I am talking about the fireplace which is usually a two-dimensional circle
in the middle of a kitchen hut. This is where unity of the family is strengthened in those households,
around those fires and all rituals are done in the hut. So, I deliberately thought they would be
interested and motivated to learn about geometric concepts attached to the rondavel. 1 also
anticipated to have an interactive lesson since the lesson are familiar with what I am talking about.

This teacher's lesson commenced with a question in which T2 asked the grouped learners to name
the features of a hut and provide their shapes along with reasons. For example, if a group chose to
name a door, they needed to explain that it has three pairs of equal faces and represents a rectangular
prism. The group that mentioned more features of the hut with correct descriptions and names
would be the winners. When the teacher was asked to reflect on his lesson, he said:
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In general, I would say the lesson went very well, but this approach showed me the challenges that
learners experienced in identifying the different prisms that make a hut. For example, since the
door is flat, they knew the rectangular shape, but couldn’t realize that it was three dimensional
since the third dimension is unproportionally shorter that the other dimensions. In all the groups
they easily identified the floor as a circular two-dimensional shape. But it was tricky because it
was not continuously flat in huts with a fireplace. There were also some arguments about the
shapes of windows since some huts had small oblong openings on both sides of the hut just for the
release of the smoke. Others had modern rectangular windows with corresponding panes. What
lacked in all groups reporting was the identification of the conical pyramid on top of some
rondavels.

During the classroom observation, when the teacher was making rounds, he tried to ask questions
about the roof structure. However, the learners indicated that the roof was closed with mud at the
apex of the hut. Typically, the apex of a hut's roof is covered with conical zinc metal. This would
resemble a pyramid, but the learners did not mention it as a common feature in a rondavel.

5.Discussion of Findings

It was observed that only one group used computer-assisted teaching out of the seven groups. This
was despite the fact that the Department of Education provided all teachers in the district with
laptops and monthly data. The geographical location of rural schools in the Bizana area did not allow
for network coverage, rendering those devices useless resources for teachers (Cele, 2019). Although
the theme of multiple representations of the artefacts used in this study was not explicitly mentioned,
it was observed that the participants exposed their learners to different representations of 2-D and 3-
D objects. This concurs with Mainali (2021), who defines representation as a sign or combination of
signs, characters, diagrams, objects, pictures, or graphs, which can be utilised in teaching and
learning mathematics. In both lessons observed in this study, various kinds of representations were
used as pedagogical strategies for teaching geometry. Moreover, this is encouraged by researchers
(Boaler, Chen, Williams & Cordero, 2016), who assert that when learners are exposed to multiple
representations, they are afforded ample opportunities to develop their mathematical creativity. This
is because diverse representations of mathematical objects enable students to flexibly adapt their
solutions when they encounter new situations (SanGiovanni, Katt, & Dykema, 2020).

Results also revealed some challenges that learners experienced with mathematical language. For
example, the instruction to ‘circle’ a number in a given set with three tens can easily confuse rural
primary school learners since the only circle they know is '0', the shape. This concurs with Barwell
(2016), who asserts that mathematical discourse has a specialist vocabulary. This contradicts the
primary function of language in mathematics instruction, which, as stated by Mulwa (2015), is to
enable both the teacher and the learner to communicate mathematical knowledge with precision.
Sadly, one of the four components of CLR in mathematics instruction is the development of
mathematical language, vocabulary, and writing. However, it is important for teachers to realise that
the process of learning definitions of mathematical terms can be complicated by the abstract nature
of the terms and the consequent difficulty of the words used to refer to them (Mulwa, 2016). In this
study, it was observed that learners mistakenly thought a cube meant a tube, although these are
homophones. It then becomes important for mathematics teachers to write the words on the
chalkboard and also provide rough sketches of what they mean or bring artefacts that represent the
shape to the lesson, where relevant.

It was clear from T2’s lesson that the integration of cultural artifacts in a mathematics lesson not only
improves mathematical literacy but also promotes the preservation of cultural heritage (Kurniawan
et al., 2023). The results of this research show that exploring local culture can be used as a reference
for developing learning plans to enhance mathematical understanding. The use of a common artifact,
such as a hut found in each household, was relevant to the lesson. This concurs with Kurniawan et
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al. (2023), who note that cultural studies as a learning resource are not only for instilling concepts;
beyond that, they can be used to develop learners' problem-solving and critical thinking skills. In
particular, the teachers” ability to formulate problems, apply mathematical concepts, and interpret
mathematical results in various contexts provided abundant experience in completing real-world
tasks in mathematics classes, which Hwang and Ham (2021) classify as essential in developing these
mathematical skills. In addition, T2's hut example in teaching geometry signified CLR’s emphasis on
the benefit of multiple representations in a mathematics classroom, which can be used to represent a
single mathematical concept in multiple ways and demonstrate connections across concepts, thereby
strengthening mathematical understanding (Courtier et al., 2021). The use of the hut example further
reinforced learners’ identities while enhancing their understanding of the different geometric shapes
that comprise it. This has positive influences and implications for promoting understanding in
mathematics.

Results also revealed that traditional huts are often constructed using local materials and techniques,
which can be more sustainable and environmentally friendly compared to modern building
practices, and are familiar to all learners in that classroom. This supports Cakiroglu et al. (2023), who
assert that the importance of developing contextual and meaningful mathematics learning is not only
limited to understanding mathematical concepts, but also includes the application of mathematics in
everyday life, developing thinking skills, and preparing for a more successful future in various fields.
In this study, the learners were observed to be more motivated and developed a stronger personal
connection with the lesson taught, using one of the authentic materials related to students' daily lives
and culture. It was also observed that CLR was employed in learning scenarios to increase students'
sense of connectedness to the material, which improved their conceptual understanding of several
geometric concepts found in those artefacts. This encouraged students to use their higher-level
thinking skills, such as analysis, reasoning, and evaluation (Kurniawan et al., 2023). Consequently,
this can be linked to conclusions made by Tang et al. (2021), who assert that the integration of culture
with mathematics significantly impacts the teaching and learning process because mathematics can
be viewed as a cultural phenomenon. This integration helps develop a broader understanding of
mathematics as a cultural product and deepens the understanding of the cultural values of
mathematics (Tang et al., 2021). Additionally, the integration of local culture in mathematics learning
during that lesson provided additional meaning to the study of 2-D and 3-D shapes. It is therefore
important for mathematics teachers to prepare their teaching materials by considering the cultural
context familiar to their students. This aligns with what CLR refers to as incorporating cultural
practices, lifestyles, and traditions in instructions as cultural funds of knowledge. For example, it is
a known tradition that in the hut, women always sit on the left-hand side of the rondavel, while men
always sit on the right. This standing tradition illustrates how women should respect men. It also
instils a culture of responsibility in men, since from the right-hand side they are likely to be the ones
who see a stranger approaching the hut. The circular shape of rondavels often represents the idea of
inclusivity and unity. The round structure ensures that family members are gathered in a manner
that promotes togetherness, with no corner or edge separating individuals.

6. Conclusions and Recommendations

In this article, I have attempted to respond to how culturally responsive pedagogy can be used to
promote understanding of mathematics in rural primary schools. Specifically, the context of this
study highlights how mathematics teachers can utilise cultural artefacts to teach geometry. The CLR
in both the case study design and the culturally responsive pedagogy influenced the creativity of
learners in the mathematics classroom, with whole group role-playing demonstrating motivation to
understand geometric concepts. Findings revealed that the use of culturally responsive pedagogy
enhanced the understanding of geometric concepts. It can be deduced that employing familiar
contexts and incorporating cultural practices and traditions can be more sustainable and
environmentally friendly for learners while enriching their understanding of mathematics. This
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could further enable learners to relate to and interpret the structures surrounding them
mathematically. Although the use of cultural learning resources positively impacted the learners’
creativity, the building of mathematics vocabulary was enhanced despite the language challenges
experienced by learners.

I acknowledge that the study was limited to a sample of two teachers, which is very small; thus, the
findings cannot be generalised as representative of all mathematics teachers. It is therefore
recommended that mathematics teachers be trained to prepare lessons that incorporate Indigenous
knowledge, use Indigenous teaching aids that vary according to learning styles, and strive to
implement a student-centred approach in a timely manner, particularly in contextualising
mathematical geometry learning so that this concept can hold relevance and meaning for Indigenous
students. In addition, mathematics teachers need training in the awareness and use of culturally
relevant artefacts suitable for teaching mathematics, as well as how to foster learning partnerships
among their learners and sustain community building for sustainable development.
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