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ABSTRACT

One of the challenges faced by schools that teach in isiXhosa in the Foundation Phase is the
impact of nature of language used in the early-grade mathematics classroom. This is the focus
of this research study. Despite numerous programs addressing the poor performance in
mathematics, a significant majority of interventions are presented in English, creating barriers
for learners and teachers using their native languages. While the Language in Education Policy
allows for home language instruction in isiXhosa, the translation of materials often contains
distortion in meaning and unfamiliar terms, complicating comprehension for indigenous

language learners.

Motivated by concerns over low mathematics performance, as highlighted in TIMSS (2019),
and my personal experiences in teaching Foundation Phase mathematics in isiXhosa at a rural
primary school, this study explores the challenges arising from using translated materials. The
use of mediating materials in isiXhosa can be hindered by unfamiliar terms and distortion in
meaning. For this reason, I adopted a translanguaging approach, incorporating transliteration

between English and isiXhosa, especially in mathematics teaching.

Grounded in the pragmatism paradigm, this qualitative design research unfolds in an isiXhosa
medium primary school in Makhanda. The investigation centers first on document analysis of
the Doubling and Halving unit in the Mental Starters Assessment Programme (MSAP) Teacher
Guide (in English and isiXhosa), and then focuses on the teaching of two grade 3 classes, in
isiXhosa, using the MSAP Doubling and Halving teaching sequence. Two grade 3 teachers and
their principal participate as critical friends. The key research questions are: (1) What are the
enablers and constraints that are experienced by the teacher during the mediation of the
doubling and halving calculating strategies in isiXhosa?; (2) What are the key terms and
phrases (vocabulary) needed to teach doubling and halving in isiXhosa?; (3) What are the
perspectives and pedagogical insights of the critical friends on the isiXhosa vocabulary that

was developed?

The research unfolds in multiple stages, beginning with a document analysis of the MSAP
using Toury’s Descriptive Translation Studies. Subsequently, I adapt eight lesson starters for
doubling and halving, implementing them across two grade 3 classes in a double action
research cycle. Focus group discussions with critical friends, aided by video recordings for
stimulated recall, provide valuable insights. Data collected throughout these stages are

analyzed through the lens of Vygotsky’s Socio-Cultural theory, contributing to a



comprehensive understanding of the challenges and potential solutions in this educational

context.
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CHAPTER 1
1.1 INTRODUCTION, RATIONALE and CONTEXT

There is great concern around learners’ performance in mathematics in general. Spaull and
Kotze (2015) show that by Grade 4 most learners are already two Grades behind curriculum
expectations. Many South African researchers have noted that a key factor in the
underperformance could in part be a lack of number sense and a dominance of concrete
methods of calculation (e.g., Graven et al., 2013; Graven & Venkat, 2021; Hoadley, 2007,
Schollar, 2008). The 2019 TIMMS report explains that this poor performance persists into later
Grades.

This study was triggered by my concern about the poor performance in mathematics as
reflected in TIMSS (2019) and my experience in teaching Foundation Phase (FP) mathematics
at a rural primary school using isiXhosa as the language of teaching and learning as prescribed
by the Curriculum, Assessment and Policy Statement (CAPS) document. While I speak
isiXhosa fluently, I have a predominantly English educational background, and so it was
challenging for me to use mediating materials that are written in isiXhosa because of the
number of unfamiliar terms used. My schooling from Foundation Phase to tertiary level was
predominantly in English, and I was only exposed to isiXhosa in the classroom in the first year

of my Bachelor of Education studies.

The challenge that we encounter as teachers and learners is that in school, we are faced with
formal standardized isiXhosa while outside of school we are faced with informal non-
standardized isiXhosa. This non-standardized isiXhosa is learned as the first language at home,
through intensive everyday communication, while standardized isiXhosa can only be acquired
formally at school (Sigcau, 1998). To mitigate this challenge, I resorted to using a bilingual
approach that used code switching between English and isiXhosa in my teaching, particularly
in Mathematics. Code switching is the use of two languages in one sentence to get the message

across successfully without distortion (Probyn, 2006).

The code-switching technique seemed to work for me in my class because I discovered that the
learners were more familiar with using English mathematical terms than the isiXhosa ones (van
der Walt, 2016). The reason behind this could be the fact that in everyday language, money
and numbers are named using their English names. The learners therefore come into the
classroom with this prior knowledge. It is thus beneficial to build on this knowledge and to

recognise that learners’ home language includes many English terms or slightly modified



English terms (e.g., isikwere for square). Using a familiar language as a bridge to the more
formal language of schooling supports educational success because it allows less formal use of
language to be the vehicle for sense making. Therefore, a mother tongue based-bilingual
education  approach is ideal (van der Walt, 2016). The mother tongue-
based bilingual education approach allows for pedagogically sound use of isiXhosa and
English for teaching and learning which is very similar to the code-switching and
translanguaging forms of teaching. Language should not be a barrier to the successful teaching

of mathematics (Setati, Teaching mathematics in a primary multilingual classroom, 2005).

Mathematics is a learning area in the South African CAPS (Department of Basic Education,
2011, a, b, ¢, & d) that is compulsory from Grade R-9. According to CAPS (2011a,b,c,d),
“mathematics is a language that uses symbols and notations for describing numerical,
geometric, and graphical relationships. It helps develop mental processes that enhance logical
and critical thinking, accuracy and problem-solving that will contribute to decision-making.”
A Foundation Phase mathematics lesson is made up of the following parts: mental

mathematics; lesson development; classwork and consolidating learning (Hodgen, et al., 2017).

My study focuses specifically on one mental mathematics skill, the doubling and halving
calculating strategy. This skill forms part of the Number, Operations and Relationships
element. This element is fundamental in the teaching and development of the other four
elements mentioned above. The Number, Operations and Relationships element focuses on the
development of number sense for learners. According to the CAPS document (2011), number
sense includes the meanings of different kinds of numbers, the relationships between different
kinds of numbers, the relative sizes of different numbers, and representation thereof in various

ways.

Mental mathematics is a group of skills that assist a person to calculate mentally and without
the assistance of pen and study. Mental mathematics strategies are fundamental in mathematics
(Gow, 2021). Without these strategies, learners may struggle to calculate fluently. The mental
mathematics component of the mathematics lesson is suggested to be the first 10-15 minutes
‘warm-up’. In these fifteen minutes, there is a lot of language use; it is therefore vital that the
message is concise and easily understood by the learners. The teacher needs to be clear in her

instruction for learners to understand what is being taught.

I have had experience of teaching isiXhosa speaking learners in a village school with isiXhosa

as a language of instruction from Grade R to 3. My current teaching experience however is



teaching isiXhosa speaking learners in a township school that has English as the medium of
instruction from Grade R-3. I am a first language isiXhosa speaker who is fluent in English and
completed all my studies in English. As explained in the methodology section, however, I chose
to do my research in a school that taught Foundation Phase learners in isiXhosa, and I thus

chose to work with a different school than that in which I am currently employed.

From my experience of teaching mathematics in isiXhosa to isiXhosa speaking learners, I
found that learners responded better when I used some familiar English terminology. This
could be due to the increase in use of non-standard isiXhosa in the community and the
diminishing role of standardized isiXhosa in our society with the result that the learners in my
classroom do not understand the standardised isiXhosa as they have not been exposed to it. It
is no longer a usual practice to hear learners communicating in their pure mother tongue. They
mix various languages for better communication (Sigcau, 1998). However, although the South
African Language in Education Policy (1997) states that learners should be taught in their
mother tongue in the Foundation Phase (FP), school governing bodies can choose the language
of instruction for their schools, and many choose English due to the perceived access to socio-
economic goods that this provides (Setati, 2005; Graven & Robertson, 2020). Since
monolingualism dominates, learners are seldom offered the opportunity of benefitting from a
bilingual approach to teaching and learning — even while many teachers resort to code
switching. Furthermore, as noted above, this monolingual approach results in the teaching and
learning materials for Foundation Phase mathematics in the Eastern Cape being written in a
‘standardized’ isiXhosa mathematical register that does not always align with the mathematical
register used at home. See Robertson and Graven (2015) for an example of the unfamiliar term
of ‘ulingano-macala’, which was used in the Annual National Assessments (ANA) for
symmetry — a term which both learners and teachers were unfamiliar with and which language
experts have considered to depart from the meaning of the word symmetry. Simetri (adapted

from English), on the other hand, was well known to teachers and learners.

The Mental Starters Assessment Programme (MSAP) is being introduced by the Department
of Basic Education to schools because most learners continue to perform below Grade level
expectations in mathematics in post-apartheid South Africa

(https://www.education.gov.za/MSAP2022.aspx) (Graven, 2014; Department of Basic

Education (DBE), 2020). However, the isiXhosa translation of the teacher guide appears to
have numerous language errors and use of unrelatable terms (similar to what was highlighted

in the translation of the ANAs above), thus making it difficult to use and in some sections the


https://www.education.gov.za/MSAP2022.aspx

meaning is lost. Examples of unrelatable terms include ‘ukuhlela’ (to separate), ‘iziphindwa’
(multiples), ‘amanani ahlobeneyo’ (related numbers), ‘calula’ (discriminate). Because of these
issues with the isiXhosa translation, in the design of my research study, I will be teaching the
learners using the original English text but adapting it in a way that I am able to teach learners
in an isiXhosa medium classroom. This will require me to develop some terms or vocabulary

that is relatable to the learners to make the learning process possible.

In this study, I aim to develop a more relatable isiXhosa vocabulary that may be used in
conjunction with the English version of the Mental Starters Assessment Programme (MSAP)
teacher guide when mediating learning of doubling and halving calculating strategies. While
translations of the MSAP materials are done internally by the DBE, providing a teacher with a
research-informed translation that has been developed and tested is considered to be useful by
the designers of the MSAP who expect that such versions could be made available to teachers
on their university-based project website platforms. It is further hoped that insights developed
from such research-informed translations will support the reworking of the translated teacher
guides. This means that the teacher can teach in isiXhosa through the guidance of the
supplementary vocabulary that I will develop without changing the meaning of the original

text.

1.2 STATEMENT OF THE PROBLEM

As indicated above a key challenge among South African primary school learners is the
absence of number sense and the continued persistence of counting in ones to calculate.
Counting in ones is time-consuming, strenuous and error prone and does not lead to a structural
understanding of number that is essential for abstract and algebraic thinking and reasoning.
The MSAP teacher manual indicates that counting in ones also becomes very inefficient as the

number range increases (Graven, et al., 2020).

The Mental Starters Assessment Programme (MSAP) was designed to move Grade 3 learners
from counting in ones on their fingers or with tally marks to using strategies that help them to
count in a more efficient manner (Graven, et al., 2020). This MSAP focuses on promoting
strategic use of calculation strategies and is aimed to move learners on from the concrete one-
to-one counting methods that persist in this Grade and into higher Grades (Graven & Venkat,

2021).



This programme was designed and written in English, and then translated into the other ten
official languages. In the context of the Eastern Cape Province, the MSAP has been translated
into isiXhosa, the mother tongue of the majority of learners in Makhanda where this study was
conducted. Through analysing the MSAP document, I realised that the translation work from
English to isiXhosa has numerous errors in sentence construction where the original meaning
has been lost. There is also the challenge of the use of unrelatable terms and language. This

might impact the success of the MSAP’s aim.

1.3 PURPOSE AND SIGNIFICANCE OF MY STUDY

The purpose of my study is to develop and use more relatable isiXhosa vocabulary in
conjunction with the English version of the Mental Starters Assessment Programme (MSAP)
teacher guide when mediating learning of doubling and halving calculating strategies. I used
the Mental Starter Assessment Programme English teacher guide but adapted it to isiXhosa by
developing terminology that is relatable to the learners. There currently seems to be a challenge
where school becomes a place where non-standard isiXhosa speakers’ social identity is
undermined (Matiwane, 2010). In other words, the curriculum and related materials and
assessments tend to undermine the status of the non-standardized isiXhosa, yet it is the
language that the learners are familiar with. This could lead to learners developing low self-
esteem and negative sentiments about learning which later results in them dropping out of
school because they could not handle the pressure of the unrelatable standard isiXhosa that is
forced on them in the curriculum (Sigcau, 1998). This study uses the non-standardized isiXhosa
to mitigate this challenge. I develop a supplementary vocabulary section in isiXhosa with the
relatable terminology that may be used with the English teacher guide. I do this to achieve the
aims of the MSAP.

The HSRC illustrated English-isiXhosa maths dictionary for grades R to 9 (2021) serves as an
invaluable resource for both educators and learners, as it addresses this critical challenge: the
difficulty many learners face in comprehending and retaining mathematical concepts taught in
English, which is not their first language. By offering precise definitions of mathematical terms
in both English and isiXhosa, the dictionary facilitates a more immediate understanding of
concepts, eliminating the need for translation. Additionally, its parent-friendly design enables
those without a background in mathematics to assist their children effectively. With

terminology selected by experts and illustrated through culturally relevant images, the



dictionary not only enhances engagement but also bridges the gap between mathematics and

learners' lived experiences.

The research design for my study encompasses several stages. The initial phase involves
conducting a documentary analysis, as elaborated in Chapter 4, where I identify the challenges
inherent in the current versioning of the MSAP teacher guide. I then conduct possible revisions
of the 8 lessons before trialling them to the first class. I thereafter reflect with my critical friends
and revise some of the content. Once that is completed, I teach the revised version to the second

class leading to the final write up.

In the process of developing this supplementary terminology, I worked with two Grade 3
classes, two teachers from these classes and the principal as critical friends. I taught the
doubling and halving unit of the MSAP in Grade 3A and generated the necessary vocabulary
during the teaching. I then implemented the generated vocabulary in lessons that were
conducted in Grade 3B. To consider the effectiveness of the teaching of the unit and the
possible effectiveness of the generated vocabulary I used the post-test provided by the MSAP

to see whether learners improved from the pre-test and the reflections from the critical friends.

Finally, this study is significant to me because it supported me in adding value to the teaching
of learners. Reflective practice (Cilanga, et al., 2019; Farrell, 2020) is widely considered
important for teachers and this study enabled my ongoing reflection on my own practice with
a focus on understanding challenges and enablers to working with a mother tongue-bilingual
approach to teaching mathematics. With this study I was able to make amends to the errors that

were made in the translation of the Mental Starter Assessment Programme isiXhosa version.

1.4  THE GAP IN RESEARCH ON THE USE OF LANGUAGE IN THE ISIXHOSA
MATHEMATICS CLASSROOM

Over time, educational research has consistently directed its focus toward the language

dynamics within the Intermediate Phase (see Graven, 2014; Robertson & Graven, 2020). This

emphasis stems from the recognition that learners undergo a notable linguistic transition upon

entering this stage of their educational journey. Learners shift from using their mother tongue

as a language of instructions to English in most cases.

In the Foundation Phase, where instruction is predominantly delivered in the learners' mother

tongue, there appears to be a tacit assumption that the learning process should inherently be



smooth (Maluleke, 2019; Robertson & Graven, 2020). This presumption, however, overlooks
crucial aspects that deserve research attention. The assumption that familiarity with the mother
tongue automatically ensures an easy acquisition of new concepts, fails to consider challenges
arising from the introduction of a different linguistic register (including the complex
mathematical register) that may differ significantly from the linguistic register that the learners

are familiar with.

Furthermore, the assumption extends to the issue of dialects within indigenous languages. In
the pursuit of standardized language instruction for younger learners, the various dialects are
often neglected (Feza, et al., 2022). The imposition of a standardized form may prove
inefficient and even counterproductive, as it may not align with the linguistic variation inherent
in various dialects. This assumption not only hinders effective communication but also neglects

the cultural and linguistic diversity that enriches the educational experience.

IsiXhosa is a language that is mostly spoken in the southern parts of South Africa. And this
study focuses on isiXhosa because it is the language of instruction in the majority of the
Makhanda primary schools where the study is situated. IsiXhosa has many dialects, which
include isiRharhabe which is the main dialect spoken in the Makhanda part of the Eastern Cape
(Crane, et al., 2024). As much as this dialect is relatable to most dialects, it is not the standard

1siXhosa.

Referring to a study in Umzimkhulu, KwaZulu-Natal, Majola (2022) reported that teachers'
feelings about using isiBhaca, which is an isiXhosa dialect, in education were explored. He
mentioned that the study involved 22 teachers from six schools and found that they see many
benefits in using isiBhaca in the classroom. According to Majola (2022), the teachers believe
it should be taught from Foundation Phase. He reported that the results suggest that using
standardised isiXhosa as the main language in schools negatively affects learners' academic
performance in Umzimkhulu which is predominantly an isiZulu speaking area. Majola (2022)
conveyed that teachers think isiBhaca, being the dialect of the people there, should be used for
teaching. He explained that the study adds to our understanding of teachers' attitudes and
experiences in communities using nonstandard languages in South Africa. Regarding isiBhaca,

Majola reported that teachers feel it is suitable for education, even if it is not an official dialect.

In light of these considerations, it becomes imperative for future research undertakings to
explore the complexities of language use in the Foundation Phase. This exploration should

extend beyond the assumption of linguistic ease and incorporate a variated understanding of



the diverse registers and dialects present in indigenous languages. By doing so, teachers can
develop more informed and inclusive use of language instruction strategies that cater to the
varied linguistic backgrounds of young learners, fostering a more effective and culturally

sensitive learning environment.

Feza and Ramollo (2022) highlight three crucial findings. Firstly, many African countries face
challenges in implementing mother-tongue instruction policies during early education due to
complex situations. For instance, a home language might be chosen as the language of
instruction for a class, but it may not be familiar to all learners, leading to resistance in
implementation. Secondly, there is a deficiency in suitable resources, evidenced by
inconsistencies between materials guiding teachers and those used by learners. Lastly, there is
a lack of teacher training to support and enhance skills and knowledge for teaching

mathematics in learners' home languages, leaving teachers unprepared and at a disadvantage.

1.4 RESEARCH GOAL, OBJECTIVES, AND RESEARCH QUESTIONS

The main goal of this study is to research the development of appropriate isiXhosa vocabulary
and language use to develop an appropriate translation of the English MSAP teacher guide for
doubling and halving. The vocabulary is used to teach the doubling and halving strategies in

isiXhosa without changing the original meaning of the text in the English version.

I developed the vocabulary through an interactive lesson with Grade 3A, teaching them the
doubling and halving strategies. The vocabulary development was carried over the full series
of eight lessons. I then critically reflect on the generated vocabulary with my critical friends to
ensure that no meaning is lost in the choice of words. This vocabulary is then used in
conjunction with the English teacher guide to teach the doubling and halving strategies to
Grade 3B. The success of this vocabulary was measured to some extent by the performance of
the learners in the post test that is available in the MSAP at the end of the doubling and halving
strategies unit. While teaching with the vocabulary in the existing isiXhosa teaching guide may
have led to some changes from the pre- to post-test improvement was assumed to indicate that

learners had on the whole understood what was communicated in the teaching of the unit.

The following objectives were addressed, and the research questions answered:



1.5.1 Main research objective aimed to:

e cxplore the key enablers and constraints experienced during the mediation of the

doubling and halving calculating strategies using the MSAP teacher guide.
1.5.1.1 Secondary research objectives:

e To develop relatable key terms and phrases (vocabulary) that may be needed to teach
doubling and halving calculating strategies in isiXhosa for teachers to use as a

supplementary to the English teacher guide.

e To establish the perspectives and pedagogical insights of the critical friends on the

isiXhosa vocabulary that would have been developed.

1.5.2 The linked research questions included:

1. What are the enablers and constraints that are experienced by the teacher during the

mediation of the doubling and halving calculating strategies in isiXhosa?

2. What are the key terms and phrases (vocabulary) that support the teaching of doubling

and halving in 1siXhosa?

3. What are the perspectives and pedagogical insights of the critical friends on the

1siXhosa vocabulary that would have been developed?

1.6 THEORETICAL FRAMING AND METHODOLOGY

Ngulube et al. (2015) contend that distinguishing between a theoretical framework and a
conceptual framework poses challenges for many researchers, with some even using the terms
interchangeably. In the context of my study, I adopt the perspective that the theoretical
framework serves to encapsulate broad assumptions or a guiding "lens" (Kivunja, 2018, p. 46)
for my methodological decisions. In contrast, the conceptual framework encompasses specific

concepts and theories guiding the actual research processes and the analysis of findings.

I'have specifically chosen to position my research within a broadly pragmatic paradigm, which,
ontologically, asserts that an individual's experience and interpretation influence reality (Lotz-

Sisitka, et al., 2013)

In exploring my own teaching of the doubling and halving calculating strategy from the MSAP

isiXhosa teacher guide, I identified design-based and action research as suitable approaches to
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merge for the purposes of this study. These methodologies involve enhancing an existing
design and engaging in cycles of reflection. This iterative process includes identifying a
problem, attempting a solution, discussing the results, and incorporating ways to improve the
researched practices. Subsequently, another cycle of attempted improvement and critical
reflection follows (Friedman, Gray, & Aragon, 2018; Ferrance, 2000; Cobb, et al., 2015).
Chapter 3 delves further into the details of this cyclical process.
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1.7 STRUCTURE OF THESIS

Chapter 2 delves into my literature review and a comprehensive exploration of the theoretical
framework. Here, I examine both the theoretical and conceptual frameworks, incorporating
relevant literature on the discussed topics. This encompasses the Descriptive Translation
Studies (DTS) (1991), Cummins' (2008) concepts of BICS and CALP, and Vygotsky's socio-
cultural theory, serving as a unifying theory throughout the study.

Transitioning to the nature of language use in teaching and learning mathematics within a
Foundation Phase classroom, I draw on insights from my literature review to identify the
research gap that shaped the study's design. Chapter 3 focuses on methodological aspects,
detailing my choice of design-based and action research approaches, along with the processes
for data collection and analysis. Additionally, I address considerations of validity and research

ethics, concluding with a brief discussion of study limitations.

Chapter 4 centres on the presentation and analysis of collected data. Given the detailed nature
of the findings resulting from the action research intervention, this chapter is notably longer
than the others. The aim is to provide a comprehensive overview of the rigorous work involved
in refining a teaching and learning tool. In Chapter 5, I discuss findings from the translation

work analysis, learner interactions, and recurring themes observed.

The final chapter, Chapter 6, offers a summary of the study's process and findings, linking them
back to the conceptual framework. I critically reflect on the extent to which I achieved my
research goals in addressing the research question. Additionally, I explore potential avenues
for ongoing research concerning the nature of language used in a Foundation Phase

mathematics classroom.

12



CHAPTER 2: LITERATURE REVIEW

2
2.1
2.2

23

24

LITERATURE REVIEW & CONCEPTUAL FRAMING
INTRODUCTION

LITERATURE REVIEW

2.2.1 Advantages of translanguaging

2.2.2 Code-switching

2.2.2.1 Advantages of Code Switching

2.2.3 Translation

2.2.3.1 Why accessible user-friendly Translation matters?
2.2.3.2 Translation into isiXhosa

2.2.3.3 Challenges with translation in maths

2.2.4 Language in Mathematics Education

2.2.4.1 Language as the “problem”

2.2.4.2 South Africa’s Education language practices and policy
2.2.5 The Multilingual Turn

THEORETICAL FRAMING
2.3.1 Why translation is important

2.3.1.1 Mediation of learning

2.3.1.2 Culture and language

2.3.1.3 Social interactions

2.3.2  The Descriptive Translation Studies

2.3.2.1 Challenges with translation in Grade 3 MSAP teacher guide to
doubling and halving

CONCLUSION

13



CHAPTER 2
2. LITERATURE REVIEW & CONCEPTUAL FRAMING
2.1 INTRODUCTION

The literature review is written to situate a study in relation to existing knowledge and to
evaluate the information within any published literature related to the topic chosen (Snyder,
2019). Its purpose is to gain an understanding of the existing research and debates relevant to
a particular topic or area of study, and to present that knowledge in the form of a written report
(Ridley, 2012). The literature review also helps to identify gaps in existing research, provide
context for the research, and to formulate research questions and offers insights into research

methodologies, and validation of research findings.

This study aims to address the rigid use of language challenge in the Foundation Phase
classroom by using familiar everyday *!‘lokshin’ isiXhosa and evaluating its success in
contributing to knowledge acquisition. The first phase of this study specifically focuses on
analysing the quality of isiXhosa translation in mathematics learning materials and
interrogating the fidelity and alignment of the translation to the original mathematical meaning
and concept and the familiarity of the term in everyday isiXhosa, drawing on (see Nkomo,

2015) everyday translation of mathematics term in the Oxford School Bilingual Dictionary.

In this section I draw on global literature that is written around concepts that are covered in my
study. Firstly, I discuss the concept of code-switching, how it is defined and applied in the
teaching of mathematics in the Foundation Phase. I then discuss the concept of translation,
focusing on how it impacts the success of teaching mathematics in the Foundation Phase.

Lastly, I discuss how language affects the teaching of mathematics in the Foundation Phase.

2.2 LITERATURE REVIEW

A fundamental aspect of teaching and learning mathematics lies in the comprehension of key
concepts, and language plays a crucial role as one of the key dimensions in understanding these
concepts (Moleko & Mogege, 2020; Essien et al. 2023; Robertson & Graven, 2020).

Translanguaging, as proposed by Maluleke (2019), serves as an empowering strategy to

! *Lokshin isiXhosa — the isiXhosa that spoken in the township which is mixed with English
and Afrikaans.
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enhance learners' performance in mathematics. It involves allowing learners to engage in
mathematical discussions while transitioning between formal and informal academic registers
(Robertson & Graven, 2020). Makalela (2015) contends that in multilingual settings, where
bilingualism is acknowledged and appreciated, language utilization should be adaptable and

malleable to enhance the learning process.

2.2.1 Translanguaging

Translanguaging is a linguistic practice where multilingual individuals fluidly and dynamically
use their language resources, moving between different languages or language varieties in
communication (Wei, 2018). Garcia and Lin (2017) tate that translanguaging involves blending
and integrating linguistic elements to convey meaning effectively. They continue that it reflects
the ability of multilingual speakers to seamlessly navigate and combine their linguistic
resources for effective communication. For example, a teacher might be speaking in isiXhosa
but choose to use English for certain concepts like number names during an interaction with
learners: xa sidabulisha u-three, sifumana u-six’. This creates a hybrid expression that is easily
understood by speakers of the dominant language, in the case of this example being isiXhosa.

This practice enhances communication by drawing on diverse linguistic tools.

In the classroom, teachers use translanguaging to assist learners to understand complex and
new concepts in the curriculum or for long number names (Prinsloo & Krause, 2019). They
use contextual reference, that is using English for number names, money and telling time to
create some level of relatability (Essien, 2010). This can help young learners to better

understand the content being taught and to feel more engaged in the learning process.

There are instances when a multilingual mathematics learner knows a particular mathematical
term in both English and their primary language, in the case of this study this being isiXhosa,
but the English term tends to be more readily accessible during mathematical conversations.
This phenomenon can be explained by the fact that the majority of African language speakers
in South Africa receive their mathematics education in English (Setati, 2001) and therefore

tend to converse in using English terms which it is then filtered down to the younger learners.

In this study, the learners in Grade 3, generally aged between 9 and 10, are learning in their
home language (isiXhosa), however most of them may know the mathematical terms that have

been borrowed from the English language through social interaction of cultures and the
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evolution of language (Mpalami, 2022). Using unrelatable and unfamiliar isiXhosa
mathematical terms, such as ‘wukuthabatha’ instead of ‘ukususa’ (‘subtraction’ instead of
‘taking away’) and ‘ukuhlela’ instead of ‘ukulungisa’ (‘assemble’ instead of ‘arrange’) can be
a constraining factor for learners to acquire conceptual understanding, hence teachers need to
be more aware of the importance of everyday language that learners bring into the classroom
and support and encourage the learners’ use of everyday language. The challenge lies in the
use of complex register for the young learners and ensuring that they understand the concept

fully before migrating to the complex register.

In my experience of teaching in a rural area where the learners are expected to use a more
formalised version of (standard) isiXhosa, the learners responded better when translanguaging
was used. This could have been because they could relate to the mathematical terms and
number names better in non-standardised isiXhosa and English than the standardised isiXhosa.
This non-standardised isiXhosa is learned as the first language at home, through intensive
everyday communication but it is not necessarily standardised, for example learners are
familiar with the phrase ‘wkudabulisha’ (to double — the uku meaning to and the dabulisha
meaning double) instead of the standard phrase for it which is ‘wkuphinda kabini’ (also
meaning to repeat or multiply twice but is most used in multiplication talk). Foundation Phase
learners’ literacies are different from those perceived by policy makers, researchers, and
curriculum designers (Feza, 2016). It is therefore important to contextualise the registers used
in teaching younger learners. Learning mathematics through a well-understood language
proves to be beneficial to the learners (Feza, 2016). I therefore used a translanguaging
technique between non-standardised isiXhosa and English to teach the doubling and halving
calculating strategies to the Grade 3 classes, where English terms that are used in daily
conversing isiXhosa were used rather that the Standardised isiXhosa that is not familiar to the

learners.

2.2.2 Code-switching

Code switching is a linguistic resource from which educators can choose to draw to encourage
learner participation and as a means of enabling learners to use their main languages as a
learning resource (Setati & Adler, 2000). It is the practice of alternating between two or more
languages and Deuchar (2020) uses the term to describe any switch within a conversation,

whether at word or sentence level, or at the level of blocks of speech. In addition, it is the
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systematic alternate use of two or more languages in a single utterance or conversational
exchange for communicative purposes (Gardner-Chloros, 2020). One of the reasons for
employing code-switching is to use familiar terminology in one language when speakers do
not know it in the other language and expressing a concept that has no equivalence in the other
language (May & Aziz, 2020). Code-switching can occur when a speaker starts his/her
conversation in one language, then changes it to another language in the middle of his/her
speech (Obaidullah, 2016). In the classroom, teachers use code switching to make learners
understand difficult and new concepts in the text. They use contextual reference, that is using
the learners’ L1 to make the topic enjoyable and relatable. For example, a teacher may switch
to a language that is more familiar to the learners to help explain a difficult concept or to
provide examples that are relevant to their culture or experiences. This can help young learners

to better understand the content being taught and to feel more engaged in the learning process.

In a study in Indonesia, Cahyani, et al. (2018) emphasise the importance of translanguaging as
a strategic use of code-switching, involving pedagogical and sociocultural functions designed
to facilitate full communication and to engage learners in the learning process. They explain
that this can be done by not separating languages, but integrating them within a single clause,
sentence or set of sentences, where teachers invite a fully multilingual construction of meaning,
drawing on learners’ diverse cultural and linguistic resources for the sake of learning and
engagement. For example, when introducing a concept such as doubling and halving, Cahyani
et al. (2018) further argue that multilingual learning can be maximised when code-switching is
done intentionally for pedagogical and sociocultural purposes. This contrasts with the
traditional sociolinguistic concept which views code-switching as language interference, a sign
of lacking ownership in a language, and associated with non-standard use of language
(Canagarajah, 2011). In this study I argue that teachers’ use of code-switching should be seen
in a positive light, and as a demonstration of the speakers’ multilingual communicative
competence and their social accomplishment. The way the teachers use code-switching to
address differences in meaning across multilingual contexts also suggests a degree of

transcultural competence.

In a study in Malta, Farrugia (2017) explains that the most common strategy used to help
learners understand concepts is code switching between the two common languages which are
Maltese (L1) and English (L2), while another strategy used in some schools is teaching
mathematics almost exclusively in English. Farrugia argues that the use of both languages

might be more appropriate than the exclusive use of English since learners are likely to find
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general discussion easier if they are offered flexibility. Indeed, code-switching appears to offer
a resource for enabling mathematics learning especially when there is need for group task
activities. In another study, Niesche (2009) argues that the use of home language in the
classroom for the learners involved in a project in a region in Australia benefited both the
learners and communities. Additionally, code-switching can help to validate the learners' home
language and culture, which can help to build their self-esteem and sense of identity. In another
study that was conducted between South Africa and America, Piyose (2009) asserts that using
ethno-mathematics teaching can help learners learn mathematics better by using cultural
artifacts and relevant language in their classroom. Piyose continues that this lets them learn
maths in ways that relate to their culture. But not many studies have looked at how learners
think about maths using this idea especially in the foundation phase where learners are learning

in their mother-tongue.

While code-switching has in the past been viewed as a language deficit, Garcia (2009) explains
that more recently this negative connotation is being questioned by scholars. For example,
bilingualism is not a deviation from the norm, but a common communication repertoire used
by most people in the world (Garcia, 2009). Teachers use code-switching to build rapport with
young learners through using a language that is familiar and relatable to the learners. This
creates a more relaxed and welcoming learning environment which can help to reduce anxiety

and increase motivation among young learners and likely lead to better learning outcomes.

In Nigeria, Jegede (2011) states that the use of code switching in multilingual mathematics
classrooms does not result in a deficiency in learning but is a useful strategy in classroom
interaction and efficient way of transferring knowledge to learners. He further agrees with
Salami (2008) that the language that is used for teaching and learning is important as it may
enhance or impede the quality of education. In the study, Jegede found that 40% of the teachers
who participated in the study taught in English; another 40% code-switched between English
and Yoruba and the remaining 20% taught in the learners’ home language which in this case is
not English. All these teachers were teaching learners whose home language is not English. In
the study he calls on teachers to draw on the learners’ language resources to help them achieve

academic and communicative competences.

In South Africa, Van Der Walt (2001) argues that teachers need to take first languages or street
languages as resources in their teaching. This not only creates familiarity for the learners but

also helps young learners to better understand the content being taught and to feel more
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engaged in the learning process and be able to make sense of their learning. In other terms,
code-switching is a tool that bridges the gap between standardised and non-standardised
language and therefore strengthens the learning process (Shinga, 2019) In a local study, Jack
(2022) observed that both isiXhosa and English were used during the mathematics lessons in
Foundation Phase classrooms. She noted that as learners were learning mathematics, it was not
easy for them to say the number names in isiXhosa. She noticed that teachers had to first say
the number name in English before they said it in isiXhosa, even though English is not the
language of learning and teaching (LoLT) nor the learners’ home language. The use of the
English language dominated when it came to the naming of numbers. She continues that the
teachers had to sometimes probe learners to speak isiXhosa. According to Jack, this probing
made teachers code-switch from English to isiXhosa to enhance the names being said in
isiXhosa as it was difficult for learners to use isiXhosa to say the number names. She concluded
that for isiXhosa-speaking learners, this was a type of reverse code-switching, where the
learners would draw from the second language to understand concepts in the first language.
These findings validate Setati’s (2001) argument that mathematical learning is constrained in
a complicated linguistic space. Setati (2001) states that historically, code-switching in South
Africa has been viewed negatively, often seen as a language mixture without proper grammar.
Some monolinguals consider it an insult to their own language. This perception has led some
bilingual/multilingual individuals to avoid code-switching or limit it to situations where it will
not be stigmatized, such as among learners in a multilingual classroom conversing without the

teacher.

In other research in South Africa, Schafer (2010) concluded that there is urgent need for
development of mathematical registers in indigenous languages for mathematics and science.
The research indicated that the use of a multilingual concept literacy book impacted noticeably
on the code-switching practices of selected teachers who switched between English and
isiXhosa in their teaching of mathematics. Code-switching can be used as an empowerment
strategy to help learners improve their performance in mathematics (Maluleke, 2019). Learners
need to be allowed to engage in mathematical discussion while moving between formal and
informal academic registers (Robertson & Graven, 2020). Robertson & Graven (2020) argue
that learners need support from their teachers during exploratory talk through feedback and
mediation to ensure progress in their communication skills. According to the Language in
Education Policy (1997) most learners benefit cognitively and emotionally from the type of

structured bilingual education found in dual-medium schools.
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Code-switching occurs when individuals are unable to find the right word or expression, or
when the language they are using lacks the necessary vocabulary or appropriate translation
(Grosjean, 1985). Setati (2001) concurs with this statement and posits that such language
switching often takes place in bilingual or multilingual mathematics conversations. For
example, in a discussion involving mathematics conducted in isiXhosa, it is possible that
mathematical terms will be in English. This is because English possesses a well-established
terminology for mathematics, while some indigenous languages do not (Setati, 2001). Even
though some technical mathematical terms exist in indigenous languages, they are not
commonly recognized or used (Chikiwa & Schafer, 2018). For instance, while there is an
isiXhosa word for a half, ‘isigingatha’, it is rarely employed in mathematical or daily

discussions in isiXhosa.

There are instances when a multilingual mathematics learner knows a particular mathematical
term in both English and their primary language, in the case of this study this being isiXhosa,
but the English term tends to be more readily accessible during mathematical conversations.
This phenomenon can be explained by the fact that the majority of African language speakers
in South Africa receive their mathematics education in English (Setati, 2001) and therefore

tend to converse using English terms, which is then filtered down to the young learners.

In this study, the learners in Grade 3, generally aged between 9 and 10, are learning in their
home language (isiXhosa), however most of them are likely to know the mathematical terms
that have been borrowed from the English language through social interaction of cultures and
the evolution of language (Mpalami, 2022). Using unrelatable isiXhosa mathematical terms
can be a constraining factor for learners, hence teachers need to be more aware of the
importance of everyday language that learners bring into the classroom and support and

encourage the learners’ use of everyday language.

In my experience of teaching in a rural area where the learners are expected to use a more
formalised version of ‘standard’ isiXhosa, the learners responded better when I used reverse
code-switching. This could have been because they could relate to the mathematical terms and
number names better in non-standardised isiXhosa and English than the standardised isiXhosa.
This non-standardised isiXhosa is learned as the first language at home, through intensive
everyday communication but it is not necessarily standardised, for example learners are
familiar with the phrase ‘ukudabulisha’ (to double) instead of the standard phrase for it which

1S ‘ukuphinda kabini’ (may also mean to multiply by two). Foundation Phase learners’ literacies

20



are different from those perceived by policy makers, researchers, and curriculum designers
(Feza, 2016). It is therefore important to contextualise the registers used in teaching younger
learners. Learning mathematics through a well-understood language proves to be beneficial to
the learners (Feza, 2016). I therefore used the reverse code-switching technique between non-
standardised isiXhosa and English to teach the doubling and halving calculating strategies to
the Grade 3 classes. I used English terms that are used in daily conversing in isiXhosa rather

that the Standardised isiXhosa that is not familiar to the learners.

2.2.2.1 Advantages of Code Switching

Research into classroom interaction focusing on code-switching has the advantage of providing
an understanding of the discourse of a shared identity and community among the interlocutors
(Losey, 2009). Code-switching can help to bridge the language gap between learners and
teachers, particularly in cases where the teacher may not be fluent in the learners' native
language. By switching to a language that learners are more comfortable with, teachers can
communicate more effectively and build stronger relationships with the learners. Gobodwana
(2023) asserts that code-switching is a natural way of communicating among bilinguals and
the action to separate languages in a multilingual classroom by only using monolingual

communication is unnatural.

Moleko and Mosimege (2020) suggest that code switching gives teachers and learners access
to additional meaning and relationships to mathematical concepts, thus helping learners
understand the terminology and concepts as well as helping the teacher’s instruction. Learners
who are learning mathematics in a second language may struggle to understand complex
concepts or technical vocabulary. In this case code-switching can help teachers to clarify
concepts and explain mathematical terms by using the learners' native language or relatable
language. In this study I use the term relatable language to denote words that are derived from
English and pronounced in isiXhosa, for example half-ihafu (instead of isqingatha), doubling-
idabuli (instead of pinda kabini). This can help learners to better understand the subject matter

and improve their overall performance.

In South Africa, it is common for learners to switch between languages while speaking. This
is seen as normal and expected behaviour. So, using both languages in class might be a good
way to connect with learners and provide them with a meaningful learning experience. Code

switching is useful to help the teacher understand the prior knowledge of the learners and help
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them to learn the target language in a less stressful and efficient way for instance to translate,
using the certain code, to understand the procedures and directions, to clarify, and to check for
comprehension (Adler, 2001). In addition, code-switching can help teachers to be more
culturally competent by understanding and respecting the cultural backgrounds of their
learners, as this can lead to more effective communication and teaching strategies that are
tailored to the needs of the learners (Ramadiro, 2017). In the same breath, code-switching might
promote active participation among learners who may feel more comfortable expressing
themselves in their native language. This can help to create a more inclusive classroom

environment where all learners feel valued and engaged.

2.2.3 Translation

According to Newmark (1988) translation is a process that attempts to produce on its readers
an effect as close as possible to that obtained on the readers of the original. The process of
translation attempts to render the exact contextual meaning of the original, taking into account
the semantic and syntactic structures of the second language (Baloyi, 2022). This involves
interpreting the meaning of each word, sentence, and phrase in the source text and then finding
the equivalent expressions in the target language. In other words, the translation process
converts written and spoken language from one source language to a target language while

maintaining the meaning and context of the original text.

In mathematics education, translating mathematical terms and concepts from one language to
another is crucial to ensure that learners understand the concepts correctly (Sapire & Essien,
2021). Taylor (2021) argues that teachers must translate mathematical concepts and terms into
everyday language to make them understandable to learners. Such translation helps learners to
understand the abstract nature of mathematical concepts and enables them to apply these

concepts to real-life situations.

Mathematics has a unique language and notation that can be difficult to translate accurately
into other languages. For example, the meaning of common mathematical symbols such as +,
-, =, and x may differ across languages. Mathematical terms may have different translations
depending on the context in which they are used, making it challenging to ensure consistent

translation across different contexts (Kaiser, 2020).
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2.2.3.1 Why accessible user-friendly Translation matters?

Translation helps in breaking down language barriers and facilitating communication between
individuals and cultures that speak different languages (Leonardi, 2010). Research shows that
learners who learn mathematics in their second language may struggle to transfer their
knowledge and skills to other contexts (Tan, 2011). However, the second language could also
be a salient learning tool considering the cases stated in the previous section where the learners
come into the classroom with knowledge of number names and some concepts such as money
and time in English due to cultural dynamics. For example, Jack (2022) states that in her study,
during group discussions, the learners were discussing among themselves using some English
words and named all the numbers in English. She provides an example where a learner explains
to the other group members that ‘funeka siyi-cut-e kay 3 senze iihafu eziy-3’ (we need to cut it
3 times to make 3 halves). Translation may help to facilitate the transfer of knowledge by
making sure that learners understand the concepts in a way that is meaningful to them. For
example, teachers can use real-life examples and translate mathematical terms into the learners'
native language to help them make connections between the concepts and their own
experiences. Mathematics is a language and being able to communicate mathematical ideas
effectively is a crucial part of learning (Setati, 2001; Setati, et al., 2009; Moleko & Mosimege,
2020). However, learners who do not speak the language of instruction may struggle to

communicate their ideas and understand the ideas of others.

Translation can help to enhance mathematical communication by making sure that learners
understand the mathematical terms and symbols used by their peers and teachers. In many
countries, classrooms are becoming more diverse, with learners from different linguistic and
cultural backgrounds. According to Taylor (2002), education contexts have recently been
transformed into multicultural and multilingual environments due to international learner
exchange programs, migration, study programs, and the participants of these education
contexts bring their own cultural assumptions and experiences to the common practices
conducted in these contexts. Makhanda, where this study was conducted, has experienced a
significant influx of individuals relocating for employment opportunities, with these
individuals originating from various parts of the Eastern Cape as well as from other provinces.

(Graven, et al., 2022)

This diversity presents an opportunity for teachers to enrich their teaching by incorporating

different perspectives and approaches to problem-solving.
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However, this can also pose a challenge if learners do not understand the language of
instruction. This study focuses on two Grade 3 classes that have a majority of isiXhosa
speakers, who are learning in their mother tongue. However, isiXhosa has many dialects, and
it does not have a single standardised version that all the dialects may use. The learners in this
study are not only from the Makhanda area, but there are learners who have relocated from
other parts of the Eastern Cape with their parents due to working conditions, who therefore do
not speak the Makhanda dialect. There are different dialects within the Eastern Cape. These
learners must be accommodated, and one of the tools that may be of aid to the situation is a
less rigid or a less pure translation that uses words that belong to only one dialect. Translation
can help to bridge the gap between different languages and cultures, making mathematics

education more accessible and inclusive for all learners.

Most South African early-grade mathematics materials are still conceptualised and written in
English and then translated into African languages without much adaptation and this results in
the differences between the linguistic features of English and African languages being ignored
and therefore meaning inevitably lost (Mostert, 2020). According to Mpalami (2022), the work
of translating mathematics tasks is challenging and should be carried out carefully. He further
states that when translating technical mathematics terms, the meaning of the original task is
usually distorted and therefore makes it hard for learners to understand the concepts that are
envisioned. The MSAP study guide illuminates this challenge where they use direct translation

and meaning is lost.

2.2.3.2 Translation into isiXhosa

As noted above, the study takes place in the Eastern Cape province where the majority of
learners are isiXhosa speakers; this was motivated by the specific challenge related to the

translated version of the MSAP teacher guide rather than the original text.

IsiXhosa boasts the lengthiest history of lexicographical development among the African
languages in southern Africa, with the earliest written isiXhosa lexicography dating back to
1776 (Nkomo & Wababa, 2013). Bearing in mind the publication of approximately 16 isiXhosa
lexicographical works between 1776 and 2008 and its extensive history of lexicography, one
might anticipate that isiXhosa, as a language, would be relatively standardized. However,
challenges such as mistranslations and dialectical issues continue to persist (Combrinck &

Mtsatse, 2018).
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The use of unfamiliar isiXhosa mathematical terms may pose a limitation for learners (Jack,
2022). As per Chikiwa and Schafer (2016), there is an urgent requirement for the development
of mathematical registers in indigenous languages, particularly for the subjects of mathematics
and science. One response to the call of using everyday language is Nkomo’s (2015) non-purist
approach, but his dictionary does not appear to be widely used in the translation of
departmentally provided resources from English to isiXhosa, by for example the DBE in the

translation of materials.

2.2.3.3 Challenges with translation in maths

Mathematics has a unique language and notation that can be difficult to translate accurately
into other languages. For example, the meaning of common mathematical symbols such as +,
-, =, and x may differ across languages. Mathematical terms may have different translations
depending on the context in which they are used, making it challenging to ensure consistent

translation across different contexts (Setati & Adler, 2000).

According to Merkel (2016), terminology consistency is vital in producing accurate
translations and words that say what they mean and mean what they say to avoid
misunderstandings and other unwanted consequences as seen in the above example. In the
isiXhosa MSAP teacher guide the translation of the terminology is not consistent. Some terms
are formed through transliteration while in others, their original isiXhosa terms are used.
Transliteration refers to the creation of new scientific and technical terms by adapting the sound
structure of a borrowed word to match the phonetic system of the language into which it is
being incorporated (Gauton et al., 2003). In isiXhosa orthography, a consonant does not exist
on its own, it must always have a vowel companion to make a sound (Nkomo & Wababa,
2013). Therefore, transliteration allows for this nature of word transformation. For example, in
the MSAP isiXhosa teacher guide on page 62 of the Doubling and Halving section, the
translator has chosen to use ‘%hafu’ (half) instead of ‘isigingatha’ (which is the original
isiXhosa term). The former (ihafu) is an acceptable term to use because the learners in Grade
3 will be able to relate to its use, unlike the use of ‘isigingatha’ which is standard, but they may
not be familiar with it. However, due to translation inconsistency, the term ‘uphindo kabini’ is
used for doubling instead of ‘idabuli’ (double) which is a borrowed term that learners could be
more familiar with. The success of translation depends on the experience and proficiency of

the translator in both mathematics and the target language. Translators must be knowledgeable
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about the mathematical concepts they are translating and have a deep understanding of the
target language to ensure accurate and effective translation (Gauton, et al., 2003). Mathematical
concepts are largely complex and abstract, making them challenging to communicate in any
language. Translators should ideally be skilled in breaking down complex mathematical ideas
into simpler, more accessible language that learners can understand especially in the
Foundation Phase. They should have both mathematical content knowledge and pedagogical
knowledge. Having experience in working with the younger learners would also likely assist

in this regard.

Translating mathematics can be challenging due to the unique language and notation of
mathematics, conceptual differences, multiple meanings, complexity of mathematical ideas,
and the expertise required of the translator (Jourdain & Sharma, 2016). Overcoming these
challenges requires careful consideration and expertise to ensure that mathematical ideas are

communicated accurately and effectively across languages and cultures.

In this study I research and mitigate this challenge through revising the translation of the
Doubling and Halving section and using indigenisation to translate the unfamiliar terms and
those that have dual meanings. This is an ideal technique because languages evolve with time
and community structures (Nkomo & Wababa, 2013). There are now more indigenised English
words used in isiXhosa daily language than before. Correct language translation is an essential
part of mathematics teaching and learning, particularly in multilingual and multicultural
settings. Teachers must be able to translate mathematical terms and concepts into a language
that learners can understand to ensure that all learners have equal access to the curriculum and

are able to develop their mathematical understanding.

2.2.4 Language in Mathematics Education

A teacher can mediate learning in the classroom and help learners learn better by interacting
with them (Hoadley, 2010), this interaction is primarily through language. Language in
mathematics learning and teaching has a significant role in influencing performance (Feza,
2016). Feza (2016) adds that there seems to be a limited number of studies focusing on

language issues in mathematics teaching and learning in the early years of schooling.

According to Kaphesi (2003), the use of language in mathematics teaching in primary school

has a significant impact on learners' understanding and engagement with the subject. Kaphesi
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further argues that language plays a crucial role in developing learners' conceptual
understanding of mathematical concepts; hence clarity of language helps learners to connect
ideas and visualise concepts to develop a solid foundation for future learning in mathematics.
Mathematics involves problem-solving and reasoning, which often require learners to explain
their thinking and communicate their ideas effectively (Bailey & Heritage, 2014). Language
skills, such as vocabulary development, sentence structure, and articulation, support learners
in expressing their thoughts and collaborating with their peers during mathematical discussions

(Moschovich, 2013).

Effective language use by teachers is salient in ensuring that learners comprehend
mathematical instructions and explanations (Bailey & Heritage, 2014). Teachers need to use
age-appropriate and accessible language and provide clear explanations to help learners

understand mathematical concepts and procedures accurately.

Freeman et al. (2016) state that mathematics has its own unique vocabulary that learners must
acquire to understand and communicate mathematical ideas. They further state that teachers
should explicitly teach mathematical terms and symbols, provide meaningful contexts for their
use, and encourage learners to use precise mathematical language in their discussions and

written work.

Language skills are closely linked to problem-solving abilities in mathematics. Learners need
to interpret word problems accurately, identify relevant information, and translate real-life
situations into mathematical language. Proficient language use supports learners in developing
problem-solving strategies and expressing their solutions effectively. Encouraging
mathematical discourse in the classroom fosters higher-order thinking and deeper
understanding. Through oral and written discussions, learners learn to justify their reasoning,
critique others' ideas, and explore multiple approaches to problem-solving. Language facilitates

this discourse by providing a means for learners to express their mathematical thinking.

Language sensitivity is crucial in creating an inclusive and equitable learning environment in
mathematics classrooms. Teachers should be mindful of learners' diverse linguistic
backgrounds, provide support for English language learners, and ensure that language barriers
do not hinder learners' access to mathematical content and participation in class activities.
Effective use of language in mathematics teaching can enhance learners' motivation and
engagement with the subject. When teachers use language that is accessible, relatable, and

connected to learners' lives, they can foster a positive attitude towards mathematics and
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encourage learners to actively participate in mathematical activities. Vygotsky believed that
language and culture play vital roles in shaping a child's cognitive abilities and social
interactions. Language serves as a tool for thinking, while cultural practices and social
interactions provide the necessary context for cognitive development to occur (Lee &

Smagorinsky, 2000).

Mathematics achievements for many South African learners compare poorly with those of
learners from most other countries, and language issues have been identified as significant
contributory factors (Robertson & Graven, 2022). In this study I focus on the use of language
where I look at the options of creating a mathematical register that is user friendly for Grade 3
learners in an isiXhosa medium school. Robertson and Graven’s (2022) work points to the
importance of investigating opportunities for teachers to fluidly use the multilingual repertoires
available in their classroom irrespective of the dominant language of learning and teaching
chosen by the school. Their work further points to the need for research that investigates how
best to develop bi- and multilingual print resources for use in classrooms, and to research

teacher and learner experiences of these.

UNESCO's Education for All Global Monitoring Report (2013-2014) highlights the
importance of using local languages in primary education, stating that using the language that
children speak and understand is the key to unlocking access to education and improving
learning outcomes. This resonates with my thrust that the use of non-standardised isiXhosa
which is the language that the learners speak and understand could be more beneficial.
Language plays a vital role in mathematics teaching in primary school. It impacts learners’
conceptual understanding, communication skills, problem-solving abilities, and overall
engagement with the subject. Teachers should employ clear and precise language, promote
mathematical discourse, and provide support for diverse learners to create a positive and

inclusive learning environment (Robertson & Graven, 2020).

2.2.4.1 Language as the “problem”

“Successful education, especially for vulnerable and marginalised communities, cannot occur
unless children understand the language/s through which it is provided” (Heugh, 2017, p 4). In
the case of this study, the learners are taught in their mother tongue. However, the dialect and

register that is used is too formal and unfamiliar with the learners.

29



Mathematics is a subject heavily reliant on precise terminology, symbols, and abstract
concepts, making it vulnerable to misunderstandings if the language of instruction is not clear
or if the learner's grasp of the language is limited (Kersaint, et al., 2014). This barrier can lead
to frustration and hinder comprehension, as learners struggle to bridge the gap between their
native language and the specialized vocabulary of mathematics (Harmon, et al., 2005). An
effective teaching strategy that addresses this language barrier, such as using a familiar

language dialect and register, is crucial to support the learners in their mathematical journey.

2.2.4.2 South Africa’s Education language practices and policy

The majority of early-grade mathematics materials are initially designed and written in English
and subsequently translated into African languages with minimal adaptation, as noted by
Mostert (2020). Mostert argues that this practice overlooks the linguistic differences between
English and African languages, leading to a loss of meaning in the translation process. Mpalami
(2022) emphasizes the importance of maintaining consistency in terminology for accurate and
timely translations. He adds that this responsibility should not be left to individual mathematics
teachers but requires a broader and more centralized approach. Saphire (2012) concurs that
there is a need for increased availability of high-quality teaching and learning resources in

relevant African languages.

This said, South Africa's Language in Education Policy (LiEP) (1997) promotes
multilingualism, as outlined by the Department of Education in 1997. The National CAPS
serves as the foundation for early mathematics education, specifying the content, scope, and
progression of concepts for each Grade (DBE, 2011). Learners receive mathematics workbooks
aligned with CAPS content areas and presented in the LoLT used in their respective schools.
However, it is noteworthy that learner teachers, as mentioned in Ramollo (2014), have reported
potential inaccuracies in the language used in the CAPS document translated into African
languages. These inaccuracies seem to stem from the translators' bias towards a formal
‘standardized’ version of isiXhosa and or their own spoken home languages, which are often
regional or dialect forms. This highlights the crucial role language plays in teaching and

learning mathematics, emphasizing the challenges involved in achieving linguistic accuracy.

Tshuma (2021) underscores the significance of language in mathematics education,
emphasizing its potential to either facilitate learners' comprehension or impede their progress

in mathematics. Learners need to grasp both the everyday language employed in tasks and the
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corresponding mathematical terminology (Mpalami, 2022). Mbekwa (2009) adds that teaching
learners in the language they comprehend most effectively is both educationally sound and

preferable, and often, this language is one that is familiar and relatable to the learners.

Fluency in communication of mathematical ideas and procedures and strategies can be
hampered by lengthy and unfamiliar isiXhosa terms. For example, Jack (2022) found that
learner mathematical fluency was jeopardized when learners experience sluggish recall of

isiXhosa number names and mathematical terms (Jack, 2022).

My study aims to mitigate this challenge, by designing the set of vocabulary in non-
standardised isiXhosa that may be used in conjunction with the English MSAP teacher guide.
The reason for this is to ensure that no meaning is lost due to translation. In the process of using
the vocabulary during the lesson, I will be using the code-switching technique to keep the
register relevant to the learners. Most learners in Makhanda speak isiRharhabe, an isiXhosa
dialect that uses a lot of indigenised English words that are derived from English. This therefore
means that code-switching between English and isiXhosa terms could be beneficial in teaching

doubling and halving strategies to Grade 3s in Makhanda.

2.2.5 The Multilingual Turn

There 1s a multilingual turn (May, 2014) taking place at the moment in educational research
which is seen to be moving from the use of code switching and moving towards
translanguaging. Planas (2018) draws on ideas from sociolinguistics and functional grammar
and suggests a way of thinking about language that looks at how learners use language and the
different systems of language to create shared meanings. Moloi and Hlungulu (2024) highlight
this phenomenon within the South African schooling context, where they used the

translanguaging technique to translate a test written by learners in a multilingual classroom.

23 THEORETICAL AND CONCEPTUAL FRAMING

My study consists of two phases and two cycles, in the first phase I focus on researching the
work of translation that has been done on the isiXhosa MSAP and is currently being rolled out
in schools. Due to the nature of this study, I employ Vygotsky’s Socio-cultural theory as the
broader theoretical frame which informs the entire study. Furthermore, I employ Toury’s

(2012) Descriptive Translation Studies (DTS) revised theory as the conceptual framework in
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the first phase which is a document analysis, that suggests better ways of translating
mathematics in the Foundation Phase, making it understandable for the learners without
distorting the original meaning. In the first cycle I focus on ways of improving current mistakes

that exist in the MSAP isiXhosa teacher guide with the help of the Grade 3A class.

In this section, I initially examine the theoretical framework and subsequently connect its
concepts to the study. Following this, I analyze the three key concepts utilized throughout the

research, and ultimately integrate them with the conceptual framework.

2.3.1 Theoretical Framing - Vygotsky’s sociocultural theory

To Vygotsky (1978), social constructivism emphasizes the collaborative nature of learning
through which reality is believed to be constructed through human activities. Vygotsky
believed that knowledge is a human product that is socially and culturally constructed. This
means that individuals create meaning through their interactions with each other and with the
environment they live in. Additionally, learning is viewed as a social process that occurs when
individuals are engaged in social activities. Like other theorists such as Chalesworth and Lind
(2007), Vygotsky believed that the environment contains many opportunities for learners to
gain knowledge and thus argued that learners interact with one another, share ideas, and create
new thoughts as well as knowledge. In the classroom environment, for instance, this means
learners interact with cultural materials in their society as well as more knowledgeable others
(MKO). Within this theory, I focus on the following concepts: mediation of learning, culture
and language, and social interactions. I focus on my teaching and the language of teaching and

learning.

2.3.1.1 Mediation of learning

Vygotsky (1978) proposed that in the learning process, experts use mediatory tools to mediate
learning. These mediatory tools can be materials, language, cultural artefacts, or humans within
a social environment (Vygotsky, 1978) that will serve the purpose of conveying abstract
concepts to the concrete level. Building on Vygotsky’s work, Kakambi (2020) indicated that
mediation involves the interaction between the teacher, subject content, and learners for the
acquisition of knowledge. In this study, a non-standardized isiXhosa version that is derived

through a translanguaging technique is purposefully used as a mediational cultural tool to
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mediate learning of the doubling and halving calculating strategies. The nature of this version
of isiXhosa is more relatable to the learners and therefore serves the purpose of an ideal
mediatory tool. This tool is continuously refined throughout the study with assistance from the
Grade 3A class and my critical friends to ensure a successful teaching of these calculating

strategies.

2.3.1.2 Culture and language

Vygotsky emphasized culture and was of the view that culture provides tools that mediate
thinking. To Vygotsky, all high-order mental processes such as reasoning and problem solving
are mediated by psychological tools such as signs, symbols, and language (Woolfolk, et al.,
2008). Parents use these tools with children in their day-to-day activities and children
internalize them, which then help them to advance their development. In the context of this
study, the use of a non-standardised isiXhosa is a response to cultural tools that mediate
thinking. Hence, I as the knowledgeable other (Vygotsky, 1978) will be carrying out
demonstrations using language. This theory will be used as a lens in understanding how the use
of a non-standardised isiXhosa influences learning and the impact it has on the attitudes of the
learners. Also, since these demonstrations will be carried in their local language (a non-
standardised isiXhosa), it might help learners understand concepts better and increase their
level of participation (Sedlacek & Sedova, 2017). Notably, active participation is a function of

social interactions.

2.3.1.3 Social interactions

To Vygotsky (1978), the world is a social space where individuals interact to negotiate the
meaning of the world. Vygotsky believed that learning takes place through social interactions
with peers or knowledgeable others (parents, teachers, or other learners). In this study, when I
explain and demonstrate the doubling and halving calculating strategies in a non-standardised
isiXhosa to the learners, I may contribute to learning experiences amongst the learners. As they
are interacting in the class, they may learn from one another. This theory will therefore inform

this study on how learning takes place in a sociocultural context (Mavuru & Ramnarain, 2020).
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2.3.2 Translation, Translanguaging