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minimal 3 atau lebih kata atau frase yang penting, spesifik, atau representatif bagi artikel ini (dalam Bahasa Indonesia dan Inggris)
	Th Artikel ini mengeksplorasi pengalaman hidup guru siswa Afrika Selatan tentang penggunaan bahasa ibu (MTs) dalam pengajaran dan pembelajaran matematika. Perspektif pragmatis tentang pendidikan matematika diasumsikan. Data wawancara dari guru siswa pra-jabatan dikumpulkan. Selanjutnya, kuesioner skala Likert diberikan untuk menilai pandangan peserta tentang kemanjuran MTs dalam memanfaatkan hasil matematis peserta didik. Temuannya bervariasi, peserta yang mendukung berpendapat bahwa MTs menggunakan pemahaman matematika yang didukung dan meningkatkan identitas dan prestise budaya. Sebagian besar peserta tidak mendukung penggunaan MTs, dengan alasan mereka menawarkan pendidikan yang kacau dan rendah tidak hanya dalam matematika tetapi secara keseluruhan. Beberapa berpendapat bahwa sistem pendidikan secara logistik tidak siap untuk itu. Yang lain berpendapat bahwa MTs dapat mengarah pada regionalisme yang bertentangan dengan negara kesatuan. Mayoritas peserta merasa bahwa MTs memiliki sedikit potensi dalam meningkatkan prestasi akademik matematika. Penyebaran sumber daya untuk meneliti penggunaan MTs dalam pendidikan matematika dianjurkan.

KATA KUNCI: Ruang kelas matematika, Bahasa rumah

	
	Th This article explores South African student teachers’ lived experiences on mother tongues (MTs) use in the teaching and learning of mathematics. Pragmatic perspective on mathematics education are assumed. Interview data from pre-service student teachers was collected. Furthermore, a Likert scale questionnaire was administered to rate participants’ views on the efficacy of MTs in leveraging learner mathematical outcomes. The findings varied, the supportive participants argued that MTs use supported mathematics understanding and boosted cultural identity and prestige. Most participants did not support MTs use, arguing they offered chaotic and inferior education not only in mathematics but overall. Some argued that the education system was logistically not ready for it. Others argued that MTs can lead to regionalism which is against the unitary state. The majority participants felt that MTs have little potential in improving mathematics academic achievement. The deployment of resources to research MTs use in mathematics education is recommended.
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INTRODUCTION
This research takes seriously the use of the language of teaching and learning (LoTL) in the teaching and learning mathematics to non-English speaker. Graven and Sibanda (2018) ask; ‘Can mathematics assessments be considered valid if learners fail to access what is asked of them (due to lack of understanding the LoTL)?’ (p.1). These researchers found that ‘the negative influence poor English reading and comprehension skills had on learner access to questions and their subsequent performance in the ANA’ (p,7).  For Perez and Alieto (2018) in the early school grades, ‘there is a very strong positive correlation between the respondents' achievement in mathematics and proficiency in the mother tongue (MT)’ (p.132). However this situation is not clear cut (see Ahmed,  Rahman & Karim, 2023). 
Some studies show that learners’ fluency in English itself does not guarantee mathematical success. It is not uncommon for learners to excel in mathematics yet fail in English Language school examinations. Consider Zepp (1981) on researching the relationship between English proficiency and mathematical proficiency in Lesotho. Zepp (1981) found that at the National University of Lesotho in both 1978 and 1979, ‘the results were compared with the students' success in first-year mathematics… in all cases, correlations were low’ (p.64). Furthermore, Obilor (2011) reported that ‘Mathematics Self-concept significantly positively predicted Mathematics Achievement, but did not predict English Language while Verbal Self-concept significantly positively predicted English Language but significantly negatively predicted Mathematics Achievement’ (p.39). The question then is does the language the LoTL affect mathematical performance given discordant findings above.
In tandem with the research referred to above, this article problematises mother tongues (MTs) in the teaching and learning mathematics in South Africa. It explores preservice teachers’ experiences and views on the use of indigenous or home languages in the teaching and learning of mathematics at school. 
The mathematical under-achievement of South African learners is well-documented in mathematics education circles (see for example, Gaillard, 2019; Sing & Maringe, 2020; Graven, 2014). Many debates for the causes of this underperformance have been held, among them teacher content knowledge deficit, lack of resources and an ambiguous curriculum. In this paper, I propose that learner mathematics underachievement is factored by lack of understanding the language of teaching and learning, the lack of transparency of the means to mathematics epistemic access. This is because learners cannot conceive of the object of learning because they cannot cross the bridge to reach it. Simply put, they are at sea because of the language of teaching and learning is Greek to them. This author assumes that as teachers are the custodians of the curriculum, their experiences and perceptions on the use of an important teaching resource such as language is crucial to begin to seek for holistic ways to improve the mathematical out of learners. This is significant as prominent education theorists such as Vygotsky (1962) taught that language is both a sign and a tool that is central to teaching and learning. Vygotsky argued that language is tool to control and master psychological processes of others outside of self, just as a builder uses a hammer to master the objects he works on.  Language also is a sign for self-direction and control. On the inter-psychological plane such as the classroom, language is used by teachers to facilitate mathematics learning. Once learning has taken place from the teacher and other mediating artefacts, through internal speech a learner experiences higher psychological processes as they relate what new knowledge to what they already know to form more robust ideas. The centrality of language in everyday communication is starkly apparent when someone visits a foreign country. It is very hard to get along in that country because one cannot converse meaningfully with new people. One must rely on non-verbal communication such as hand-signs to communicate what they want. So of they want to order certain food in a restaurant they cannot mention it by name but by pointing at the food photo either on the menu or on a plate when someone is eating it. This illustration serves clearly the difficulty a learner faces if they cannot understand the language of teaching and learning. 
Of late, many researchers are advocating the inclusion of use of indigenous knowledge systems in education and mother tongue in the mathematics classroom (for example Setati, 2008). It is imperative to explore this process in order to understand it for the purpose of instantiating teaching interventions.
Across the world, many children are negatively affected and struggle to learn mathematics as their home language is not the school language of teaching and learning (LoTL). Research has shown that particularly during the early years, children’s home language is the ideal language for learning. The use of indigenous resources such as home language has been found relevant in helping learners to connect home knowledge. The use of indigenous material such as games help learners to navigate the home – school divide. Notwithstanding, many parents show reluctance for their children to use home language in learning mathematics because they fear that they will fail to develop beyond working with home languages (Setati, 2008). In the long run such fears are unfounded because many developed countries such as China and Japan, used their own indigenous languages for school and work independent of European languages. Learners whose home language not a medium for teaching and learning inevitably struggle to get epistemic access often leading to failure and dropping out of school at the earliest opportunity (Arnold et al. 2006). Language is important in mathematics education because concepts are conveyed and embodied in language. Some scholars regard mathematics as a language on its own.  As pointed out earlier, Vygotsy (1962) argued that learning is mediated through signs and symbols. Mathematical language can use common English words to mean exactly the same for instance subtract or add. However, oftentimes mathematical terminology  is highly specialised. Terms like square, vector, determinant, function, ring or field may exist or may not exist outside mathematics. Often, they would not mean exactly the same idea in English. Also, mathematics uses specialised symbols. Visuals are also used particularly in Geometry and the geometric figures can be read back and forth from various directions in order to fully comprehend the concepts being relayed. Also, mathematical formula is often compact. It can be very challenging and imprecise to use words to unpack mathematical formulae. Often doing so distracts if not make the mathematical communication more complex. Formulae exemplify the power of mathematical symbolisms. A simple formula can represent a long paragraph explanation in a much clearer way. Sometimes mathematical symbols are read from right to left, from top to bottom, or from the bottom upwards or sometimes its front then back, such as logab. To advance the practice of mathematics one needs not only to understand the conceptual knowledge but also the procedural knowledge which consists among others, algorithms, mathematical terminology and mathematical notations (Makonye & Luneta, 2014). This means being able to encode mathematical ideas using appropriate notation in order to communicate them appropriately in a community of practice. Absolutist philosophers of mathematics argue that mathematical concepts and procedures are value and culture free (Bishop, 1988). This article proposes that you cannot detach the mathematics from the context in which it is taught, such as the language of teaching and learning (LoTL) meaning that mathematics cannot be culture and value free (Bishop, 1988). The problem most learners in South Africa have is that to most South African learners English is not even a second language, it may well be a third or fourth language given South Africa is a multilingual society of eleven languages particularly for those who live in mega cities such as Johannesburg and Cape Town. 
In order for a learner to be proficient in mathematics, they need to be familiar with the registers of mathematics. Knowing mathematics is linked to knowing the mathematical register (Herbel-Eisenmann, Johnson, Otten, Cirillo & Steele; 2015). Mathematical notation is key to the power of mathematics (Makonye 2014). Objectives
The research explore the perceptions of pre-service mathematics student teachers on the use of home languages in the teaching and learning of mathematics and its effect in mathematical achievement.
Research Questions
1. What reports do mathematics preservice student teachers have on the teaching and learning of mathematics using mother tongues (MTs) or home languages?
2. What opinions do mathematics preservice student teachers have on the effect of using mother tongues (MTs) on learner mathematical achievement?
THEORETICAL FRAMEWORK AND LITERATURE REVIEW
I consider a mathematical theory of communication (Shannon, 1949). The learner needs to understand the medium of communication in order to understand the message; the mathematical object, concept or procedure that the teachers want to convey. Problems occur if the learn- er cannot understand the medium of communication, the transmitter, in this case which is the language used to teach mathematics. There is noise and the message is blurred.





Shannon (1949) introduced the term bit, now widespread in computers use. He defined it as a unit of information that is transmitted. In mathematics teaching and learning situations, the teacher is the source who produces the message which is meant for the receiver who is the mathematics learner. The message could be a mathematical concept or some instructions towards its learning. These are carried in the channel of language to the learner and other assisting artefacts such as textbooks, chalkboard work, computers etc. So, if the learner cannot decode the mathematical message because he/she cannot understand the channel, the medium then 
There is interference of learning. The receiver cannot decode the mathematical message encoded in the language. This is the reason why the use of the mother tongue (MT) is advocated so that learners can more easily decode the channel and hence the mathematical message.
The theory of social reproduction (Bowles & Gintis, 1976) is used in this study. To Doob (2019; p.43) social reproduction “refers to the emphasis on the structures and activities that transmit social inequality from one generation to the next”. This social reproduction is relayed through certain capitals that groups of people may possess in society. Doob (2019) argues that there are four types of capital that contribute to social reproduction. These are financial capital; which is the income and wealth of a person; cultural capital which is the shared outlook, beliefs, knowledge and skills passed from one generation to the next; human capital consisting the education and job training a person receives; and social capital which refers to the network which one belongs enabling people to get discretion from others. Bourdieu and Wacquant (1992: 167) regard symbolic violence is “the violence which is exercised upon a social agent with his or her complicity.” In other words when people accept injustice heaped upon them as merited then they are victims of symbolic violence. People who do not accept that their language cannot be used to teach mathematics accept symbolic violence.
When people receive the message; the mathematical object; as not only the important aspect in its teaching and learning, but they may also equally be concerned with the channel which transmits it. Some authors strongly view the channel as very important in that they believe that it involves issues of power and politics (Freire, 1996; Setati, 2008). To Freire (1996) the transmissive model for teaching and learning is the ‘banking concept of education’ (p.33) which regard knowledge as a readymade product, which cushion to serve the interests of the dominant classes. For Freire (1996), education can never be neutral. He argued that education either perpetuates existing conditions of oppression or is a vehicle for transformation to a free and democratic society, and dialogue not prescription in central to education practices.  In a banking concept of education, the aim is to anaesthetise the learner from exploration. Its aim is to breed conformity and passivity (Freire, 1996). 
Freire (1996) elaborates:
‘Whereas banking education anesthetizes and inhibits creative power, problem-posing education involves a constant unveiling of reality. The former attempts to maintain the submersion of consciousness; the latter strives for the emergence of consciousness and critical intervention in reality. (p. 81)
In this research I argue that teaching in the MT is attuned to the problem-solving education that helps learners to access the power of mathematics. Thus, the language learners are exposed to in their learning can be regarded as increasing or actually reducing learners’ chances to have a better life, this is what they are supposed to do in the banking concept of education. This can perpetuate inequality and inequity in society. Inappropriate language use violates parents’ long-term aspirations for their children, by insidiously preserving the interests of privileged classes from one generation to another. It could be argued that use of English, an international language rather than the mother tongue, would enhance learners’ human and social capital and increase learners’ access to social goods (Setati, 2008). On this basis, the use of home language in the teaching of mathematics may be regarded as perpetuation the isolation of disadvantaged people and preventing them from competing successfully on the national and global arena. 

METHODS
The research done was qualitative in that it seeks to understand, to generate theory rather than to prove or disprove a hypothesis as in quantitative studies. In interpretive research, new knowledge is generated inductively through grounded theory (Strauss & Corbin, 1990). Reflective insights emerge when one collects data on research questions and during the data analysis. The researcher aimed to interpret phenomenon in terms of the worldview of respondents (Denzin & Lincoln, 2000); on the topic of the use of learners’ MTs in the teaching of mathematics and its potential to impact mathematical outcomes. Qualitative research can help the researcher to discover the unbiased views and opinions of participants on a question of interest. To obtain better data it is important to bracket oneself from the situation, respect participants and be clear what one wants. Therefore, the preparation of an interview protocol is crucial, so is the way the interview is done so that participants feel willing to freely avail themselves for the interview. Also important is to prob and follow up on potential responses that respondents proffer so as to obtain thick descriptions of the data.
Sample
The research was done an Initial Teacher Education Institute in South Africa where high school graduands are set on the trajectory to become schoolteachers. It is the beginning of a journey of professional identity, of a vocation to become teachers apart from other professional choices. The respondents were pre-service undergraduate student teachers in preparation to become mathematics teachers at high school. Their mother tongues spanned eleven South African languages and more; siPedi, isiNdebele, siSwati, seSotho, Setswana, chiTsonga, Tshivenda, siXosa and isiZulu which are official languages of South Africa in addition to English and Afrikaans which are European languages. The last two are the predominant languages of teaching and learning in South Africa. None of the participants had English or Afrikaans as their MTs. Thus, in their school lives and presently at university these students learned mathematics in English or Afrikaans, which are not their home languages. There were sixty-two (n=62) fourth year Bachelor of Education students in the sample in which thirty-eight were female and twenty-four were male. Students’ ages ranged from nineteen to twenty-five years old. There were roughly about the same number of students in each language group.
Data collection
This consisted of interviewing preservice mathematics student teachers at an ITE in a major city in South Africa. The questions centred on participants’ experienced of the use of MTs in teaching and learning mathematics in South African primary and secondary schools and beyond. Further, their opinions on the impact of MTs efficacy in boosting mathematics outcomes were pursued. 
First thing first, the participants were informed about the objectives of the research and how it will be undertaken. I informed the participants that I just wanted to learn from them, and that their responses and opinions will ultimately further the mathematics education of South African learners and beyond. The researcher informed participants that for accuracy the interviews would be audio-taped on Microsoft Teams for ease of obtaining transcripts. They were asked for signed consent to take part in the research. All the participants granted informed consent including to be audio taped. Prior to the actual focus group interviews whish were done in four groups, students were given the interview protocol so that they could sleep over the questions to give considered responses later. The student participants were encouraged to air their views on the use of MTs in the teaching and learning of mathematics. They were assured that their responses would be confidential and to be anonymously reported using pseudonyms in educational journals which they could access. The researcher assured them that there were no right or wrong answers, but they would have to justify their opinions. In the focus group interviews, student’s interesting responses were noted in verbatim and there were probed to elicit further thinking.  
          Later when the transcripts were edited and cleaned, the researcher called the students to read and indicate any corrections. All the students indicated that the transcripts reflected correct opinions in the main, participants also added more views at that member checking stage.
      Participants were also given Likert scale questionnaire to rate their view of the potential effectives of the MTs in effecting learner mathematical outcomes. 
      All ethical protocols were observed.

RESULTS
Verbatim statements on students’ focus group interview responses on how their experiences on the use of MTs in mathematics teaching and learning and its impact on learner mathematical attainment are recorded below.
Most of the statements where shortened and edited to capture to the essence of what the students thought. The students’ extracts below are chosen from what the researcher considers being the most succinct and representative of what the participants felt in general as well as some telling personal stances on the units of analysis as reflected in the research questions. They represent the converging as well as the diverging views on the matters at hand. Those varied opinions make for exciting qualitative research.
Verbatim Responses of Students on the Research Question seeking the narrative of the importance and potential of the use of MT in mathematics teaching and learning
Transcripts which were made recorded what some students said on the use of MT for the teaching and learning mathematics. Pseudonyms were used to protect the identity of the real participants. The statistical analysis and the discussions are based on those transcripts and the Likert scale.
Descriptive Statistical Analysis
Participants’ support for use of home languages in the teaching of mathematics or lack of it was statistically noted from the sixty students and is shown in the Table 1.




Table 1. Analysis of participants’ support on the use of MTs in teaching and learning mathematics
[image: A close-up of a number]
This data is visually illustrated in figure 1 below.
<figure here>
Figure 1. Bar Chart showing frequency of participants’ support on the use of MTs in teaching and learning mathematics
Table 2 shows that the modal response a negative support for the use of MTs *in the teaching and learning of mathematics.
Responses of Students on the Research Question on the potential of the use of MT in mathematics teaching and learning in affecting mathematical outcomes
Data was collected via a Likert Scale questionnaire on the effectiveness of MT in improving learner mathematics performance.
Table 2 summarises the results from that Likert Scale on views on the effectiveness of MTs in improving mathematics achievement.
Table 2. Participants’ views on the potential effectiveness of MTs in improving mathematics achievement
	Rating
	Very high potential
	High Potential
	Not sure
	Low Potential
	Very low potential

	Number of respondents
	10 (16%)
	9 (15%)
	8 (13%)
	  19 (31%)
	  14 (22%)



The above data is visually illustrated in figure 2 below.

Figure 2. Bar Chart showing participants’ views on the potential effectiveness of MTs in improving mathematics achievement
Figure 2 shows that there is no consensus on the perceived potential of MT in leveraging mathematics achievement. Indeed, the modal rating is that it has low potential in effecting mathematical achievement.
 DISCUSSION
Interview and Likert scale data show large variations in respondents’ views on the use of MTs in teaching and learning mathematics as well as its potential in leveraging outcomes. It must be stressed that these responses emerge from participants who themselves learnt mathematics in English which is not their home language. The above data draws some themes on respondents’ perceptions on the use of home languages in teaching and learning mathematics. These themes can all be regarded in the lens of social and cultural capital as well as reproduction theory and banking concept of education (see Bowles and Gintis 1976; Freire, 1990) and that of utility, of the mathematics communication model (Shannon 1949). This is so in that on opposite ends of the spectrum as some participants strongly argue that mathematics must be taught in the learners’ home language so that it is not only comprehensible to learners but that it is emancipatory and gives dignity to learners and their communities. To them while the medium, that is the LoTL is of no consequence, there is the added value that it is inclusive of the learners’ lived lives. That’s it is viewed as problem solving learning process that Freire (1990).
On the other end of the spectrum many more respondents seemed to feel that the language used to teach and learn mathematics is very important in that if mathematics is taught in home language, the end result is that learners’ life chances will be negatively affected. Freire would criticize such leaners as having submerged consciousness and are not aware that the presumptive LoTL has trappings of maintaining the status quo.
Thus both groups on opposite ends of the spectrum emphasise the primacy of language used for instructing mathematics, but seem to have opposing reasons. Proponents for the later hold political stances on the teaching and learning of mathematics; a key subject in social mobility particularly among historically disadvantaged children. To them English is the appropriate language of power (Setati, 2008). One participant was highly suspicious of the use of home language in teaching maths as she reasoned that it was an elaborate plot by the government to deny a resource that could liberate people. For example, Makhosi and others argued that the procedure for instructing mathematics needs to be the correct one. Proponents for use of home language, the researcher will call them the relational ones, care about whether the mathematics is understood that is why they prefer students be taught in the home language the language they understand better. In between the polar ends lie participants who hold moderated views. These participants argue that learners can learn mathematics in a home language when they are still young but must change over to English as they grow older. Some of the participants hold reasons related to national cohesion and unity. Such participants argue that use of home languages in teaching learners promotes regionalism right from school which is anathema to principle of the unitary nation state. For them English language is the medium that divides people least. Other participants were more pragmatic in that they argued that in towns, it is possible that in one school learners could speak many home languages so how can that be implemented say if a class of forty learners have speakers of seven home languages. Would that need seven mathematics teachers who can speak those home languages?
Theme 1. Participants seem to assume banking concept of education with reasons: No support for teaching Mathematics in MTs
This was the most popular stance with fifty percent (50%) arguing against the use of MTs in teaching and learning mathematics. A representative of this group was Duma pointing out that the rich and powerful people would not send their children to schools where they are taught mathematics in the MT but rather to English medium schools. The rationalization of these participants is that teaching mathematics in home language denies or delays learners quality education. There is the view that instruction in English is always standard and better quality and conversely that use of MT is lower quality education to put learners in their place. These participants fear that use of home languages will promote the social reproduction of inequality (Bowles & Gintis, 1976). Yet these theorists refer to that attitude as symbolic violence, where persons participate in policies that disadvantage them willingly. Such participants thus see English helping learners to access human capital that would lead them to obtain economic capital and other capitals in the long term. Freire would regard such participants as having submerged consciousness and are unaware of the need to engage with their liberation to problematize learning maths in MTs for them not only to respect their language but also to get mathematics epistemic access.  These participants though regard English as an important means of communication, a ladder to raise learners to operate on alongside higher echelons of society. To them English is the language of the successful. A participant argued ‘would parents spend their hard-earned cash for learners to learn maths using home language, which language they can have at home”. This view shows lack of respect for MTs. There was a view that learners might not comprehend mathematical concepts if they are taught in MT. English to them is the language of sophistication, the language of the successful, those who can go places.
Theme 2. Participants hold a pragmatic view on use of MTs in teaching and learning mathematics: The Technicality of Using Home Language is too Bothersome for Teachers
Thirty one percent (31%) of the participants who held the pragmatic view that use home language in mathematics helped learners to understand mathematics so it can be used. So these ascribed to Shannon’s (1949) theory of mathematical communication. For example, one participant said said “…have you noted how sweet a story told in your mother tongue. What makes it different if mathematics is taught in the mother tongue”; and another said “Learning maths with home language domesticates the subject”. These participants argued that such teaching and learning in the home language helps learners to develop identity with their roots and develop self- worth. So these respondents see use of their home language in teaching mathematic as raising the prestige of their language to the status of English. Another argued that the Chinese do it (teaching and learning mathematics) in Chinese, the German in German so why can’t we in our home languages?
These participants argued that while it might be good to teach mathematics in the learners’ home language, on the ground it would be difficult to implement it because resources such as the home language maths registers or trained teachers are not available. They argue that training for teachers to use home language is not available. Therefore their stance is that it would be quite risky to experiment with learners’ lives in a subject that has so much high stakes as mathematics. Nqobile is support of this said “The world becoming a global village. The quicker students become used to using English the better. This is no time to promote languages with no further practical usage beyond the familiar neighborhood”.
Theme 3: The Language Used in Teaching Mathematics is not Important
A respondent in this theme illustrates that he was never good in languages either home language or English. He argued that “languages were always been his weakest academic subjects, but he always excelled at math despite that weakness”. For such respondents language mastery seems to be of much consequence in affecting mathematical outcomes. They are always exceptions. Such respondents fall under some researchers, for example Setati et al. (2009) who argue that the issue is not ‘either’, ‘or’ English. But rather what is pedagogically sound; what makes learners actually learn mathematics. Also such students see themselves as agents of their own success and feel that they can successful learners of mathematics independent of what teachers do. They are self-regulated and self-motivated learners.
Theme 4: Use of MTs in teaching and learning mathematics has low outcomes in effecting mathematical achievement
A staggering 67% of participants had no confidence in that MTs had potential to improve mathematical performance of learners. These indicated that they regarded MT as having low potential to very low potential to effect mathematical outcomes of learners. Such findings are quite important because attitudes emanate from beliefs have a strong bearing on the implementation of a curriculum initiative.
CONCLUSION
The research questions for this paper were on student teachers’ narratives on the use of MTs in the teaching and learning of mathematics in South Africa where English and Afrikaans are the LoTL. The were explored and their reasons thereof. The other questions closely followed it and was on their views on the potential leverage of MT on enhancing mathematical achievement.  Data analysis show that student teachers hold varying perceptions on this issue but the pronounced view in that there is little support for use of MTs in mathematics education. Various reasons were given. One of the most telling was that it was bad practice as it was inherently poor education as standard education must be in English. Some proffered technical reasons that there were no MTs teaching resources and that teachers were not trained for it. Others proffered reasons that it may promote regionalism which is against the principle of a unitary state. The potential of MTs for effecting quality learning and outcomes was similarly given a thumps down. Participants had no confidence that MTs can help learners do better in mathematics. These results can be interpreted in various ways if we use Freire’s critical pedagogy of Bowle and Gintis theories of symbolic violence. But ordinary human beings are pragmatic and in their daily life they do not fall for extremes which are argued by these theorists. The urgency of putting food on the table beats idealist political and educational theories.
The findings of this study show clearly the ambivalence of pre-service mathematics student teachers on the use of MTs in mathematics education and its potential for improving the learning of mathematics. Given earlier research findings which found that the use of a LoTL that students do not understand factor mathematical underachievement in South Africa, it is important that substantial research and resources be deployed for teacher education and textbook development on the use of MT in teaching and learning mathematics.
Limitations of the study
Data collection on this article relied heavily on interviews and participants’ response to a Likert scale questionnaire. The results would have been more robust if data was collected from lesson observations in which participants used MTs in teaching and learning mathematics. Notwithstanding, this is a qualitative research and its findings highlight understanding a key phenomenon in mathematics education research concerning the LoTL mathematics. The findings can be used for further research to find ways to improve mathematics teaching and learning via learners MTs.
Declaration
I declare that this research has not been sent for review for publication purposes to any other journal or publication other than this one.
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Gambar 1. Memunculkan Style dalam Template
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