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Abstract

Background: South African pre-service teachers (PSTs) mostly learn to teach mathematics in English, yet are expected to teach learners bilingually, including their mother tongue, considering the introduction of Mother Tongue-Based Bilingual Education (MTBBE). Pre-service teachers must develop their teaching in ways that enable learners’ access to meaning using communicative resources such as multimodal and bilingual teaching.

Aim: To provide a methodological contribution to how researchers might analyse multimodal bilingual teaching practices to support teachers’ reflection on their communicative practices in mathematics teaching.

Setting: This study took place with intermediate-phase (Grade 4–6) PSTs in their mathematics methodology course at a higher education institution in South Africa’s Eastern Cape province.

Methods: In this qualitative formative intervention, we purposively sampled one representative PST’s micro-teaching bilingual video and one English demonstration video to show the emergent coding system that was iteratively refined for in-depth analysis.

Results: A useful coding system is revealed, enabling analysis and reflection on how the PST enacted multimodal bilingual teaching of the Jump Strategy. In this case, the PST enacted most of the multimodal elements from the baseline video and fluidly moved between isiXhosa, English, and loanwords to support learner access to meaning-making.

Conclusion: The coding system allowed for in-depth analysis of the PST’s video to better understand the nature of multimodal and bilingual teaching.

Contribution: The methodological contribution suggests an analytic coding system to explore the nature of multimodal bilingual teaching. This system, we argue, could be used effectively to support PSTs’ reflection on their multimodal and bilingual repertoires when teaching mathematics (especially important in the context of MTBBE).

Keywords: multimodal communication; bilingual education; pre-service teachers; mental mathematics; calculation strategies; mental starter assessment programme.

*Corresponding author: Tarryn Lovemore, tarryn.lovemore@ru.ac.za
How to cite this article: Lovemore, T. & Graven, M., 2026, ‘Analysing pre-service teachers’ multimodal and Mother Tongue-Based Bilingual Teaching of calculation strategies’, South African Journal of Childhood Education 16(1), a1929. https://doi.org/10.4102/sajce.v16i1.1929

Note: The manuscript is a contribution to the themed collection titled ‘Teaching and learning in the context of Mother Tongue-Based Bilingual Education’, under the expert guidance of guest editors Prof. Anthony Essien, Prof. Jabulani Sibanda and Dr Ingrid Sapire.

Copyright: © 2026. The Authors. Licensee: AOSIS. This work is licensed under the Creative Commons Attribution 4.0 International (CC BY 4.0) license (https://creativecommons.org/licenses/by/4.0/).


Received: 12 February 2026; Accepted: 11 June 2026; Published: 04 September 2026

Introduction

Background

The Language of Learning and Teaching (LoLT) at almost all universities in South Africa is English (Kluyts et al. 2024; Ngidi & Mncwango 2022), and thus pre-service teachers (PSTs) tend to learn how to teach mathematics in English (Olawale, Hendricks & Rusi 2024). Yet PSTs bring with them a wealth of linguistic resources in languages they speak, beyond English, that many will use in teaching their primary school learners. The recent Mother Tongue-Based Bilingual Education (MTBBE) programme in South Africa (Department of Basic Education [DBE] 2025) means that current PSTs need to develop productive bilingual teaching practices. This follows much local research that has pointed to a problematic monolingual bias in our schooling system (for example, Essien et al. 2024; Robertson & Graven 2023). There are, however, challenges with implementing MTBBE, such as the availability of resources in all official languages beyond Grade 3, the absence of bilingual resources and, importantly, the absence of professional development (or clear guidelines) focused on productive bilingual teaching practices – both in general and specific to mathematics teaching (Prediger 2019).

Guided broadly by Vygotskian theory and specifically by models of bilingual education, this study explores how PSTs develop bilingual and teaching practices (combined oral, written, and gestured explanations) when enacting micro-teaching of additive reasoning calculation strategies, specifically the Jump Strategy on the empty number line (ENL). To understand this, the problem arose of how one might analyse the short (between 1-min and 2-min) micro-teaching video recordings of the PSTs’ explanations. A rigorous system of analysis was necessary to explore the nature of the PSTs’ use of multimodal communication and bilingual language use. We therefore focus on a methodological contribution in this article to answer the research question: ‘How might one analyse recordings of PST multimodal and mother tongue-based bilingual explanations of calculation strategies on the empty number line?’. While this article emerges from repeatedly and iteratively analysing micro-teaching videos of the Jump Strategy for an imaginary isiXhosa-speaking learner, we expect that the system of analysis and coding developed may be of use to researchers, teachers and teacher educators analysing and reflecting on multimodal and bilingual teaching of mathematical ideas. Our findings are also likely to resonate with analyses of teaching episodes that use other South African languages, mediating representations and multimodal communication of mathematical ideas.

Policy on mother tongue education and teacher preparedness

Disparities exist in mathematics achievement between learners who always or often speak the LoLT and those who do not speak it at home, as learning mathematics in one’s second or third language is challenging (DBE 2024; Heugh 2021; Prediger 2019). Robertson and Graven (2020) promote additive bilingualism and the ‘legitimation of home language’ (p. 1), where learners’ home language is used alongside English (the LoLT), to increase access to mathematical meaning-making.

In South Africa, policies exist to promote meaning-making through the inclusion of mother tongue, such as the Language in Education Policy (LiEP) that promotes multilingualism in teaching (Department of Education, 1997), and the recently introduced MTBBE programme, implemented at the beginning of 2025 in Grade 4 South African public schools, with extension to the next grade each following year. Mother Tongue-Based Bilingual Education is described by the DBE (2025) as ‘an intentional focus on using the language resources that children bring from home to school as a basis to learn, while learning other languages’.

Despite such language policies, explicitly preparing teachers and PSTs to teach mathematics in bi- and multilingual contexts remains challenging (Essien 2010; Kasari & Steffensen 2026; Zulu & Brijlall 2024). According to Prediger (2019), in an international context, a lack of research-informed professional development is partly responsible for such disparities in policy and practice. From the perspective of South African PSTs, their training is predominantly in English, leaving them feeling unprepared to teach mathematics in bilingual classroom contexts (Olawale et al. 2024). According to Robertson and Graven (2020), teachers lack the confidence to teach mathematics in these diverse language contexts.

It is the responsibility of teacher education courses to support PSTs in developing strategies for teaching mathematics in bi- and multilingual contexts (Olawale et al. 2024; Van der Walt & Ruiters 2012). Challenges around mother tongue teaching need to be considered when training PSTs. The standardised version of learners’ mother tongue is not always the same dialect they speak at home (Booi, Vale & Graven 2024; Sapire 2021; Van der Walt 2016). This too needs to be considered when training PSTs to teach in bilingual contexts.

We therefore argue that the use of multimodal communication and bilingual teaching is necessary to enhance opportunities for learners to access mathematical meaning —– and, in this respect, developing ways to research multimodal communication and bilingual teaching of mathematics is important. In this study, PSTs were encouraged to use multimodal and bilingual explanations to teach the Jump Strategy (jumping in tens and ones on the ENL).

The gap and our intended contribution

While research has been done on the perspectives of PSTs on their preparedness to teach in learners’ mother tongue based on their training in English (for example, Olawale et al. 2024), a gap exists in understanding how pre-service teaching explanations (whether in micro-teaching or during practicum) can be analysed to better understand the nature of PSTs’ use of multimodal communication and bilingualism. In addition, developing teachers’ reflective practice has been widely considered, since Dewey (1933), to be an essential aspect of professional development (see, for example, Collin, Karsenti and Komis (2013) review of the literature on reflective practice for PST education). Indeed, Dewey (1933) claimed, ‘it is impossible to become, and continue to be, an effective teacher without a personal commitment to reflective practice’ (p. 9). However, Collin et al. (2013) note that it is not a simple practice to develop or teach. Support frameworks are needed to assist (pre-service) teachers in reflecting on key aspects of lessons that may strengthen their teaching. For example, Karsenty and Arcavi’s (2017) six-lens framework was developed to support attention to six different aspects of mathematics teaching (e.g., explicit and implicit goals; tasks and activities), yet it does not include a focus on language use or forms of multimodal communication. Our contribution here is to provide a coding frame that can be used by researchers and teacher educators to support reflection on the forms of communication (specifically multimodal and language use) that we believe will be particularly useful in bilingual or multilingual contexts, especially considering MTBBE.

Mental Starter Assessment Programme teacher resources

The study reported in this article centres on the use of the multilingual Mental Starter Assessment Programme (MSAP) resources, in the form of a teacher guide (Graven et al. 2020). The DBE advocates for the use of the MSAP resources and strategies in the daily 10-min mental mathematics component of the curriculum (DBE 2011). The MSAP model includes six mental calculation strategies; however, this article focuses on the Jump Strategy (Graven et al. 2020). The Jump Strategy refers to making use of an ENL to show addition or subtraction. Mental Starter Assessment Programme resources include a teacher guide (in all 11 official spoken languages) with scripted lessons (Graven et al. 2020) and supportive YouTube videos (in English), which are referred to here as the baseline demonstration video.

Translanguaging: Multimodal and bilingual communication for access to meaning

Debate exists around the definitions of translanguaging (Bailey et al. 2025; Heugh 2021). In this article, we adopt the view that translanguaging involves communication of ideas through moving fluidly and flexibly between modes of communication in a natural bi-/multilingual setting, and that it is necessarily multimodal (Charamba 2022; García & Lin 2017; Li 2018).

According to Pierson, Clark and Brady (2021), multimodal communication such as writing, drawing and gesturing can also be considered translanguaging, as it draws on flexibility in multiple semiotic tools for communicating. This interpretation of translanguaging has the primary goal of access to meaning-making, which is relevant to this study, where the PSTs use multimodal and bilingual communication tools to explain the Jump Strategy on the ENL to learners from diverse language backgrounds, thereby navigating the space of introducing MTBBE.

Multimodal communication uses a combination of talk, text, visual representations and gestures to support learners in meaning-making (Pierson et al. 2021). This can be particularly useful in supporting learners whose home language is not the same as the LoLT. According to Pacheco et al. (2022), multimodal communication is a ‘complex activity’ that encourages teachers and learners to strategically use their full linguistic repertoire to access ‘authentic meaning-making experiences’ (p. 391). Sung et al. (2025) described how teaching and learning mathematics involve the use of multiple semiotic resources, such as oral and written words, gestures, drawings, graphs and mathematical symbols, and are therefore multimodal in nature.

Visual representations as a multimodal tool

Coetzer, Livingston and Barnard (2023) found in their study that using visual representations as part of isiXhosa Grade 1 learners’ semiotic resources was an effective strategy for developing conceptual understanding in mathematics. Similarly, Schäfer and Chikiwa (2019) found that using learners’ (isiXhosa) home language and visual representations supported the conceptual development of Grade 11 geometry and trigonometry concepts. The Jump Strategy in this study, aimed at primary mathematics, uses the ENL to visually represent additive operations. The ENL has been shown to support the development of number sense and mental calculation strategies in young learners, including those whose home language differs from the LoLT (Bobis 2007; Robertson & Graven 2020; Van den Heuvel-Panhuizen 2008). To analyse the micro-teaching videos in this study, writing numbers and drawing jumps on the ENL constituted the visual representation.

Gesturing as a multimodal tool

Gesturing includes a combination of hand movements, facial expressions, and body language to convey meaning (Kendon 2000; Rasmussen, Stephan & Allen 2004). Gesturing can support learning by making connections to abstract concepts (Van der Mescht 2023) and reducing learners’ cognitive load (Cook et al. 2017; Goldin-Meadow, Cook & Mitchell 2009; Rasmussen et al. 2004). Gesturing is also useful in bi-/multilingual contexts when used in combination with verbal explanation, as it can scaffold learners to develop conceptual understanding (Church, Ayman-Nolley & Mahootian 2004). In this study, the demonstration video in the teacher guide made use of gesture in two ways: pointing to a part of a calculation or a point on the ENL, and showing forwards (addition) or backwards (subtraction) directions of jumps on the ENL.

Bilingual teaching as part of a multimodal repertoire

In this study, we use the term ‘bilingual teaching’ to refer to a teacher’s use of at least two different languages when explaining a concept. Sapire’s (2021) study found that teachers readily used bilingualism to support understanding in their multilingual classes, as it allowed for ‘multiple access points’ (p. 190), especially given the lack of standardisation, in some African languages. Cummins (2008) advocates for second language learners to have equitable access to learning through bilingual education strategies. In this study, micro-teaching videos are analysed according to the PST’s use of isiXhosa, English and English loanwords within isiXhosa language structure.

Theoretical and conceptual framing

This study is broadly framed by Vygotsky’s sociocultural theory (1986), which emphasises that learning takes place in social contexts and, therefore, that language, as well as artefacts (such as the ENL in this study), is vital for communication, interaction and the mediation of learning. Vygotsky (1986) further suggested that learners would turn to their mother tongue to mediate learning a new language. In this study, language, including multimodal and bilingual communication (in this case, isiXhosa as the PST’s mother tongue and English) – in the context of a micro-teaching lesson to an imagined isiXhosa-speaking learner – is analysed to explore how PSTs might mediate the teaching and learning of the Jump Strategy using the ENL.

We adopt the perspective of language-as-a-resource (after Ruíz 1984), which Planas and Setati-Phakeng (2014) apply to a South African context. They explain that this view promotes the use of multiple languages for mathematics teaching, increasing access to meaning through developing a learner’s home language, second language (or the LoLT), and the mathematical concept. This perspective frames our exploration of PSTs’ use of multimodal and bilingual linguistic resources.

We also draw on models of bilingual education, as collated and illustrated by Robertson and Graven (2020), who suggest a continuum of bilingual immersion models ranging from most subtractive to most additive. Subtractive bilingualism refers to a learner being schooled in a language in which they are not fluent, having to learn a new language and academic content simultaneously, whereas a more additive approach to bilingualism would support learners in developing their second language alongside their mother tongue, using both as a resource for learning academic content. These models are useful in this study as we explore how PSTs enact multimodal and bilingual communication in an additive approach for making meaning accessible to their learners.

Research methods and design

This is a qualitative study framed through an interpretivist lens, as we sought to gain a rich, in-depth understanding (Creswell, 2013) of the bilingual and multimodal teaching videos. We adopt the view that knowledge construction is socially influenced (Willis, 2007), which is in line with Vygotsky’s (1986) sociocultural theory and coheres with our interpretivist lens. Furthermore, we label the broader study a formative intervention, following Engeström (2011) and based on Vygotskian principles, as the implementation of the MSAP Jump Strategy aimed to support PSTs’ real-life activity of mathematics teaching, particularly in a bilingual setting. The PSTs’ actions and initiative (Engeström 2011) in teaching and translanguaging are in focus. The intervention took place with a class of first-year intermediate phase (Grades 4–6) PSTs at a higher education institution in the Eastern Cape province of South Africa, where English is the Language of Teaching and Learning. Most PSTs in this class were isiXhosa home language speakers, and it is the language predominantly spoken in this province, along with English and Afrikaans. These PSTs are likely to teach learners whose mother tongue is isiXhosa. For this article, we focus on the case of one PST, Teacher X2, who participated in this intervention, to provide an in-depth detail of how we analysed the multimodal and bilingual teaching of the Jump Strategy.

The mathematics teacher educator, also the first author, shared hardcopy English and electronic copy isiXhosa teacher guides of the MSAP resources with the PSTs, along with demonstrating the mental starter Jump Strategy in class – predominantly in English, with a few key words in isiXhosa and Afrikaans, respectively – and showing them the demonstration videos in English. Thereafter, PSTs were given the opportunity to record themselves micro-teaching an imagined learner whose home language is English and another whose home language is not English. Pre-service teachers opted to work from the English teacher guide’s scripted lessons (Graven et al. 2020) and translate their micro-teaching lessons for imagined isiXhosa learners, rather than using the isiXhosa teacher guide, which has been found to contain multiple inaccuracies with the translations (Booi et al. 2024).

Data were collected as short (around 2-min) videos that PSTs shared electronically. The first author transcribed these videos in their original language and then translated them into English. An isiXhosa-speaking colleague checked the isiXhosa transcription and the English translation, making alternative suggestions where necessary.

Forty videos were entered into the dataset, of which 14 were examples of teaching an imagined learner whose mother tongue is isiXhosa, 20 whose mother tongue is English, and six whose mother tongue is Afrikaans. We purposively selected the isiXhosa micro-teaching videos, as this was the mother tongue of most PSTs. isiXhosa is also a previously marginalised language and is of particular interest in the context of implementing the MTBBE programme in the Eastern Cape. We initially focused on the recordings of the six subtraction calculations, as these are more challenging to teach than the addition calculations. Of these six, three PSTs used bilingual explanations of the Jump Strategy in their videos (Teacher X2, Teacher X6 and Teacher X11), whereas the other three PSTs (Teacher X7, Teacher X12 and Teacher X13) taught the Jump Strategy in isiXhosa only. It is beyond the scope of this article to give details on each of these videos. As our focus in this article is on illuminating the coding system we developed to analyse the use of multimodal and bilingual strategies for teaching the Jump Strategy on the ENL, it suffices for us to focus on only one of the three teachers who used bilingual explanations.

The process of data analysis and the emergent coding system

For this article, in developing the coding system, we iteratively analysed all six teachers’ videos. From these six, one exemplar micro-teaching video (Teacher X2) was selected to show the in-depth analysis and the coding process, drawing findings on the nature of PSTs’ use of multimodal and bilingual teaching strategies. Additionally, we opted to analyse one of the English MSAP demonstration videos of a subtraction calculation (https://youtu.be/uFGzuToKGkA), using the Jump Strategy as a baseline to determine the nature of the multimodal communication used (with particular attention to writing and gesturing). This would allow us to compare the PSTs’ implementation fidelity – how closely the enactment of the intervention aligns with the original demonstration (O’Donnell 2008) – of the multimodal aspects, and then to focus on the PSTs’ own bilingual language use. The baseline demonstration video is in English only and is based on the MSAP scripted lessons in the teacher guide. This video was included by the MSAP task designers, and it is the proposed model for teachers, learners, and parents to follow. Similar videos are included in all the MSAP lesson starters and shared via a Quick Response (QR) code. The English baseline video was thus similarly transcribed to capture not only what was said but also what was written and gestured.

Transcriptions of the baseline video and Teacher X2’s video were broken up into smaller chunks of explanations for coding. Explanations were divided into units of ideas, instructions, sharing of information, and implicit questioning. For example, an idea would be ‘is going to be at this end of the line because I know I’ve got to jump back’. An example of an instruction would be ‘Plot the first number’. A statement sharing information could be: ‘I have to subtract and bridge through a multiple of 10 – a calculation like 62 minus 17’. And lastly, an example of an implicit question is ‘62 subtract 10’. In the transcript of the micro-teaching videos, these units are often at the sentence level. The baseline video was ‘chunked’ into 16 units (steps), and Teacher X2’s video into 14 units (steps).

The coding system emerged from iterative cycles of watching and rewatching the six videos, repeatedly analysing them in different ways, and returning to refine the analysis. Through ongoing discussion and refinement of coding, we were able to finalise our coding scheme. The analysis framework that emerged, along with its coding system, is shown in Figure 1.
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As we watched and re-watched the micro-teaching videos and the baseline video, elements of multimodal and bilingual teaching emerged. Pre-service teachers used the ENL as a visual representation that they drew (a line), and on it they drew jumps (curved arrows) to indicate the subtraction operation in the Jump Strategy. Writing was used to communicate the calculation to be solved, to label the size of the jumps (e.g., −10), and to notate the answer. Visual representations were therefore coded as drawing (D), writing (W), or a combination of writing and drawing (listed in order of occurrence, separated by a semi-colon). We opted to separate writing from gesturing for the purpose of this analysis, while we acknowledge that writing and drawing are both forms of gesturing. For detailed analysis, we wanted to distinguish between the drawing of ENL representation and the inscriptions on it, the use of hand gestures with this representation, and the gesturing between this representation and the written problem the ENL is being used to solve.

In the micro-teaching and baseline videos, gestures included pointing to a number (on the ENL or as part of the written calculation), a point on the ENL, or a jump on it. These were often used to indicate the step in the problem-solving process being verbally described. Pointing was coded as P and jumps (coded as J) for analysis purposes, and when a combination of pointing and jumping appeared in a step, they were listed in order of occurrence, separated by a semicolon. Jumps were indicated by moving a hand backwards (for subtraction calculations) to convey the meaning of the operation and the size of the jump (tens being greater jumps than ones).

Spoken language use was coded as either mother tongue only (in this case, isiXhosa as an X) or English only (as an E) – as in the baseline demonstration video- or as bilingual (X & E), if both English and isiXhosa were used. The units (steps) of the bilingual explanations, in the PSTs’ micro-teaching videos, were thus coded as isiXhosa (X), English (E) or, in the case of a loanword from English spoken with isiXhosa structure of language (e.g., i-numberline-i), using the notation ‘E→X’. Further, we distinguished the use of English for number names as E-NN because, for some transcripts, English use tended to be limited to number names and thus it was useful to see where English was being used for general communication and where it was used for number names. We added a separate column for noting the language used for number names, as this would enable us to analyse whether language used for number names was consistent within a language or switched across the teaching video. Within several units, the PST used a combination of these, and each code appears in the order in which it occurs in the unit of spoken transcript, with parsing ([]) indicating the switches from one of these to another. For example, ‘[iSum] [yethu ithi] [eighty-three minus thirty-two] [is equal to dash.]’ was coded as E→X; X; E-NN; E. For gestures and drawings, if they were present in a unit of data, they were indicated with a G or D, respectively, and if not present, a hyphen (-) was used.

The transcripts were placed in a table, with the visual representations, gestures, language use, and number names divided into columns for listing, description, and coding. Each step had three rows to indicate: (1) what was said, written, or gestured, and what language was used in the video; (2) a description (usually with an image) of the details in (1); and (3) the notation for the coding system as described above. Due to space limitations, we excluded the second row in this article and removed the images from the table, as these are shown in the figures that follow. See Table 1 and Table 2 in the following section. After refining the coding system, we independently coded the demonstration and PST videos and then compared the coding. Where there were discrepancies, we discussed and reached a consensus. We took steps to enhance the trustworthiness of the study. Through thick description (Maxwell 2013), detailing the micro-teaching video transcripts and our coding and analysis process, we aimed for what Guba (1981) termed ‘trackability’ (p. 81) in a qualitative study. Others would be able to follow our detailed description to reach similar results from this data, or apply the same process in a different but similar context in a useful way, thereby promoting transferability.
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Ethical considerations

Ethical clearance to conduct this study was obtained from the Nelson Mandela University Research Ethics Committee (Human) (No. H23-EDU-PGE-020). Ethical considerations included PSTs’ informed voluntary consent to participate in the study. This meant that they could opt to either enter their micro-teaching videos into the dataset or not. Micro-teaching videos recorded only PSTs’ hands, and no identifying markers were visible in the videos or screenshot images. Pre-service teachers’ right to anonymity was upheld using pseudonyms, and they had the right to withdraw at any stage. The submission of the micro-teaching videos did not count towards course marks.

Results

The results of the analysis and coding system are presented in two tables. Firstly, analysis of parts of Teacher X2’s micro-teaching video (steps 1–6 and 14) is presented in Table 1. The selection of these steps is to show an example of the detailed analysis that simultaneously accommodates the restricted space allowable for this article. The steps were purposively selected to show the start, initial setting up of the calculation and strategy, and the completion, including a variety of multimodal and bilingual elements being coded. Similarly, an analysis of parts of the baseline demonstration video is shown in Table 3 to show the coding of the multimodal (English only) teaching of a subtraction calculation using the Jump Strategy on the ENL. Each table with selected steps will be discussed. Thereafter, a summary table will be shown to compare the baseline and isiXhosa videos.
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Teacher X2’s enactment of the Jump Strategy on the empty number line

The multimodal elements in this micro-teaching video include drawing of jumps on the ENL and writing numbers and operations on and around the ENL, gestures of the jumps and pointing, and then the use of translanguaging, moving fluidly between isiXhosa and English, with the use of loanwords from English using isiXhosa language structures. These can be shown in Table 1.

The visual representation of the Jump Strategy on the ENL is communicated through writing and drawing. Writing in this micro-teaching video, for example, involves writing the initial calculation problem to be solved (step 1), writing the numbers on the ENL (step 3), and writing the steps of the operation, such as ‘−10’ above the jump representations (steps 5 and 6). Some steps (e.g., step 4) have no new writing. Drawing in this video, for example, involves drawing the ENL (step 2), jumps of tens and units (e.g., steps 5 and 6), and in these steps, the PST also emphasises the point on the ENL where each jump ‘lands’ by drawing a slightly darker line on the point. An example of the writing and drawing can be seen in the screenshot taken from step 6 in Figure 2.
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Gesturing is another multimodal tool for communicating the process of using the Jump Strategy on the ENL to solve this subtraction problem. Hand gestures moving from right to left above the ENL indicate the backwards movement for performing the subtraction operation. For example, in step 4, a shadow is seen in the video gesturing hand movement from right to left when saying ‘sibuy’umva’, the isiXhosa phrase for ‘we are going backwards’. Step 4, along with step 6, for example, includes pointing as a gesture. Here, pointing is used for bringing attention to a previous calculation (step 4) and to part of the visual representation (the land of the jump on the ENL) when checking its correctness.

Some steps, such as steps 1–3, are not coded as using gestures because only writing and drawing are used. As mentioned earlier, we did not code writing and drawing as gesturing, as they were coded in their own categories. This PST used writing and drawing first, in combination with his verbal explanation, and then re-explained the written and drawn steps on the ENL using pointing and jump gestures. Step 9, not included in the excerpt in Table 2, is a repetition of the parts of the strategy that were carried out in the previous steps. Here, the PST used verbal communication along with pointing and jump gestures together in one step to communicate the Jump Strategy, shown in Figure 3.
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In step 9, Teacher X2 says, ‘So, eighty-three minus u-ten [the number ten], is seventy-three, it’s sixty-three, it’s fifty-three …’. It shows how the gestures of pointing and jump direction can be used in combination with verbal explanation to, firstly, keep track of what is happening during the steps of carrying out the strategy, and secondly, assist with understanding the subtraction operation. Gesturing, therefore, is used for meaning-making and to reduce the cognitive load of having to remember which step or part of the calculation to perform.

Teacher X2, in his micro-teaching video, therefore used visual representations and gestures in a manner highly similar to the baseline demonstration video. This indicates that the PST could appropriately enact these elements embedded in the multimodal communication of the Jump Strategy. The use of such visual representations and gestures is recognised by Vygotsky (1986) as a tool that can mediate learning. The next section discusses the language use by Teacher X2 and instances of translanguaging, which can also be considered part of multimodal communication (Pierson et al. 2021).

Language use in the micro-teaching video

From watching and rewatching the micro-teaching videos in the broader study, we noticed that PSTs used bilingual communication in their explanations of how to solve calculations with the Jump Strategy. As noted, the baseline demonstration video did not include any language other than English, and so PSTs did not have a clear demonstration of how one might use bilingualism or translanguaging in their teaching (other than the Mathematics Teacher Educator [MTE]’s translation of a few key words into isiXhosa, such as ‘-tsiba’, meaning jump).

Of the six PSTs who opted to teach a subtraction example to a learner whose mother tongue is isiXhosa, three used a combination of isiXhosa and English (Teacher X2, Teacher X6, and Teacher X11). The PSTs fluidly moved between these two languages. We noticed that PSTs used a combination of isiXhosa (X) and English (E) words and phrases, as well as loanwords (E→X) from English with isiXhosa language structure (hereafter referred to as ‘loanwords’). We found it useful to code each step in the videos according to these three categories of language use to understand the nature of PSTs’ use of bilingualism in teaching the Jump Strategy. As mentioned earlier, this article focuses on Teacher X2 to allow for an in-depth analysis of the communication strategies.

Teacher X2’s micro-teaching video was divided into 14 steps (steps 1–6 and 14 are given in Table 1 with the language coding for these steps indicated in the right-hand columns). As is evident in Table 1, each step was analysed according to the three categories of language use. Looking at the full micro-teaching video transcript and the full coding of it, we noted that isiXhosa words and phrases appeared the most – 11 times, while English words and phrases and loanwords both appeared 7 times.

Of the 14 steps, three made use of isiXhosa only, one step made use of English only, and none of the steps used loanwords only. Nine steps were a combination of the three categories, and one step involved no verbal explanation. Thus, most of the steps (about 64%) used a combination of categories, implying fluid translanguaging within these steps, while only about 20% used isiXhosa only. A summary of the coding for the full 14 steps is shown in Table 2.

We first discuss language use in terms of number names, and then in the explanation of how to use the Jump Strategy.

Language use for number names

When analysing the language used to name the numbers in the micro-teaching video, we noted that Teacher X2 opted to use English and loanwords. Ten of the 14 steps included number names: six steps used English number names (for example, ‘eighty-three minus thirty-two’ in step 1), and four steps used loanwords for number names (for example, ‘u-fifty-one’ – step 11).

The literature notes a tendency to use English number names rather than isiXhosa number names, suggesting that this may be more familiar to learners who use English or loanwords in everyday communication at home (Booi et al. 2024; Prinsloo & Krause 2019; Van der Walt 2016). Booi et al. (2024) further explain that using English number names when doing mental mathematics calculations, such as the Jump Strategy, may be quicker than the generally longer isiXhosa number names and therefore may support efficient calculations and rapid recall.

Language use for explaining the Jump Strategy

From our coding of the micro-teaching video transcript, it became clear that most of the verbal explanation was done in isiXhosa, including everyday words and phrases to give meaning to the steps and provide context for each action. Step 3, for example, shows the explanation of needing to plot the minuend at the end of the ENL to jump backwards for the subtraction calculation, while using English number names: [Simbeke ngapha lo] [eighty … eighty] [bani?] [Eighty-three,] [simbek’apha.] [We put eighty on this side … eighty what? Eighty-three, we put it here].

The MSAP teacher guide’s scripted lessons use pedagogically informed, everyday key words explaining the Jump Strategy, including phrases such as ‘jump’, ‘forwards’ (for addition) and ‘backwards’ (for subtraction) (Lovemore & Graven 2024). In Teacher X2’s micro-teaching video, three of the key phrases from the scripted lessons are used, and they are all in isiXhosa. Step 2 refers to jumping [‘uk’tsiba’], and step 4 refers to both going forwards [‘besisiyaphambili’] for addition in a previous calculation and to going backwards [‘Sibuy’umva’] in this subtraction calculation.

Coding shows that in this video, the words and phrases related to the more formal mathematics register are all in English or they are loanwords from English with isiXhosa language structure. For example, to indicate the subtraction operation, the English word ‘minus’ and its loanword variations (‘si-minus-a’ [we are subtracting] in step 7 and ‘minus-a’ [minus/subtract] in step 10) are used. There is no use of the isiXhosa more formal term ‘-thabatha’ to indicate subtraction in this micro-teaching video.

Another English phrase used in this video is ‘… is equal to dash’ (step 1), when indicating the difference unknown as the required answer to solve the subtraction calculation. It is a formal mathematical register to refer to equivalence (=) by saying ‘is equal to’. However, ‘dash’ is an informal way of indicating that the difference is unknown and should be filled in. It is interesting that this PST referred to a dash (a blank), as this is often found in primary mathematics worksheets (or the use of an empty square to fill in the answer), but the baseline demonstration video and the mental starter scripted lessons did not use this symbol or language.

Coding further showed that the mathematics register words related to the Jump Strategy were all used as loanwords. Step 2 refers to ‘i-numberline-i’ to indicate drawing a number line, and step 14 explains ‘siyi-break-a-down’ [we break it down], to indicate the breaking up of the number into tens and ones. The loanwords use the English root word but add a prefix and/or suffix to change the word into the isiXhosa structure, similar to the loanword number names. This PST opted not to use the isiXhosa terms ‘umgca manani’ for the number line, and ‘sicalula’ for breaking down a number. Other loanwords in this video were ‘i-Sum’ (step 1) and ‘i-answer’ (step 12).

It is worth noting the use of a single loanword historically from Afrikaans (without the isiXhosa prefix or suffix) in step 6, ‘ne?’. This word, while having an Afrikaans ‘nê’ origin, is used in colloquial language in South Africa to mean ‘do you agree?’.1 The PST used this colloquial word to ask his peer (who was filming the micro-teaching video) for affirmation that he was correct in subtracting 10.

The baseline demonstration video analysis

As mentioned earlier, the baseline demonstration video (accessible through QR code) is in English only, based on the MSAP scripted lessons in the teacher guide. This example does not make use of bilingualism, but the focus is rather on demonstrating the pedagogically powerful multimodal communication. We share and discuss an extract of the baseline demonstration video analysis focusing similarly on the setup part and the conclusion (Steps 1–3, 5 and 15–16) and then use this baseline to examine what gestures, drawings and writing may be absent or different in Teacher X2’s video.

The multimodal elements in this baseline demonstration video (some of which are shown in Table 3) include writing and drawing as visual representations, as well as gestures such as pointing and showing the jumps on the ENL. Examples of writing include the writing of the original calculation (62 – 17), writing ‘62’ on the ENL when saying ‘plot the first number 62’ (step 2), writing the subtraction of ten (−10) above the tens jump (step 5) and writing the final answer as he says ‘is equal to 45’ (step 16). The writing happens while the explanation is being spoken, and the writing supports what is being said. Some steps have no new writing, if the description is based on previous writing (e.g., steps 3 and 15).

Gestures in this baseline demonstration video include, among other examples not included in the table, gesturing the jump direction backwards for subtraction on the ENL (step 2) to support the meaning of the subtraction operation. Pointing is also used to indicate which step of the strategy is being carried out (step 3), where a number comes from (step 5), and where a number is used in the calculation on the ENL (step 15). This may help reduce a learner’s cognitive load when carrying out the steps of the Jump Strategy. Some examples do not include any gesturing (e.g., steps 1 and 16). The gestures support the spoken words of the explanation and the drawing and writing on the ENL.

These multimodal elements of communication help make the Jump Strategy explanation accessible to learners. The use of written (and drawn) visual representations, along with hand movements and pointing, supports the spoken explanation of the strategy.

Comparison of the baseline demonstration video and the pre-service teacher video

A comparison between the coding and analysis of the baseline demonstration video and the PST micro-teaching video suggests that Teacher X2 enacted the Jump Strategy on the ENL using multimodal communication that is closely aligned with the baseline demonstration video (see Table 4). It can be said that the PST enacted the Jump Strategy on the ENL with fidelity (O’Donnell 2008) to the baseline demonstration video.
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The greatest difference, other than the expected difference in language use and number names, is in relation to the jumps in the category of gesturing. The demonstration video has 6 jumps, while Teacher X2’s video has only one jump gesture. The rest of the table shows a highly similar extent of multimodal aspects in Teacher X2’s video. Relative to the number of steps in each video, the PST used writing and/or drawing to represent jumps on the ENL in a similar way to the demonstration. Gesturing by pointing was similar in the two videos; however, the PST did not enact the gesturing of the jump on the ENL to the same extent that the demonstration video did. This is a potential missed pedagogical opportunity, as gesturing in this example could support the meaning of the jump direction for subtraction. The PST’s micro-teaching video, however, made use of bilingual communication, as opposed to the demonstration video that was only presented in English. The example micro-teaching video by Teacher X2 shows the complex yet fluid way in which PSTs (and in-service teachers) can use bilingual and multimodal communication to make meaning accessible to learners within a bi-/multilingual context.

Discussion

Much research has been carried out in Southern Africa on the MSAP implementation with in-service and PSTs. A common theme among teacher educators on the team is that their students have challenges with translations of teacher guides or with their own translations (discussed in the South African Association for Research in Mathematics, Science and Technology Education [SAARMSTE] 2026 Conference, Symposium by Graven, Venkat & Matthews [2026]). This article offers a methodological option for rigorous coding and analysis of in-service and PST transcripts of their own implementation and for teacher educators to prompt reflection.

The coding and analysis system allowed us to see that the PST enacted the Jump Strategy on the ENL with fidelity when compared with the multimodal elements in the baseline demonstration video. This is encouraging, as O’Donnell (2008) found that higher implementation fidelity resulted in greater effectiveness of an intervention. The PST went beyond the baseline video by using both isiXhosa and English to explain the strategy.

In the example of Teacher X2, number names were either in English or as loanwords. It was interesting to note that the more everyday phrases were in isiXhosa, including pedagogically informed everyday words from the Jump Strategy, whereas the more formal mathematics register words were either in English or were English loanwords with an isiXhosa language structure. Our findings on language coding align with Sapire’s (2021) suggestion that teachers tend to use English more in mathematical phrases than in non-mathematical phrases. The use of English terms and English loanwords suggests PSTs’ preference for words they anticipate will be more familiar to learners, making learning more accessible in a bilingual teaching context, such as MTBBE.

What was useful in this study was the MSAP teacher resources (scripted lessons), including the demonstration video. This meant that the PSTs did not have to spend time planning the number ranges and representations – and were given a clear, live visual unfolding of the pedagogically useful gestures available to support their teaching. As a result, PSTs were able to focus on how they might best use verbal communication and explanation (including bilingualism or multilingualism where they saw this as appropriate) to provide access to meaning-making for their imagined learner. For PSTs, having to plan a teaching episode and the content needed to communicate can be challenging; adding bilingual teaching to this planning can be an additional challenge. We have experienced that being able to provide a scripted lesson starter and a video of the way in which it can ‘best’ be explained using multimodal communication and key representations frees PSTs to focus on how they might translate the English explanations into language(s) that are accessible to their learners.

The in-depth analysis made possible with the developed coding system revealed the rich use of language resources through multimodal and bilingual tools. Planas and Setati-Phakeng (2014) advocate for such enactment of language-as-a-resource for enhancing access to meaning in South African multilingual contexts. The PST even drew on an originally Afrikaans word ‘ne?’ (step 6) for asking a question. The combination of multimodal and bilingual communication in this PST’s micro-teaching video is an example of a more additive approach to bilingual teaching (Robertson & Graven 2020), as the PST made use of the imagined learner’s mother tongue (isiXhosa) and English in combination with multimodal gestures and visuals to promote understanding and access to meaning. This suggests the pedagogical power of fluidly and flexibly translanguaging (verbally) in conjunction with visual representation and gesture, supporting the notion that translanguaging is multimodal, as suggested by authors such as Charamba (2022). This suggests that bilingual education extends beyond simply repeating explanations in multiple languages. Furthermore, sociocultural theory and translanguaging together provided a lens for understanding bilingual mathematics teaching as socially mediated meaning-making that occurs through fluid use of multiple semiotic and linguistic resources.

Some challenges are, however, evident when using this coding system. For example, the use of the word ‘ne?’. As indicated, it was difficult to decide which language the word belongs to and how to code it. While the word has an Afrikaans origin, we opted to code it as a colloquial isiXhosa (X*) use of the word due to the context: the previous words in the sentence are isiXhosa and the predominant language in the micro-teaching video is isiXhosa. However, the Dictionary of South African English (2025b) describes ‘ne’ as an English adoption of the Afrikaans word and notes that it is used across all racial and cultural groups in South Africa, including Black South African English. This raises a question about the authority of the dictionary when categorising a loanword into a specific language (in this case, the Dictionary of South African English, but this is relevant to other dictionaries as well). Further, dictionaries are not static and are constantly updated as languages evolve. We acknowledge that our coding of ‘ne’ as an isiXhosa adoption is debatable, but due to the context of the broader data, we argue that it is the most appropriate for our purpose. A similar example (not from this study) could be the use of ‘aikona’, meaning an emphatic ‘no’ or ‘not any’, originating from the Nguni languages isiXhosa and isiZulu, but used across South African groups (Dictionary of South African English, 2025a).

These examples further highlight that language is fluid, thus aligning with our accepted definition of translanguaging (Charamba 2022; García & Lin 2017; Li 2008), our interpretivist lens, and the role of social context in mediating learning (Vygotsky 1986). This fluidity and acknowledgement that this is an interpretation according to context is what we are proposing is some of the grappling that one must do when analysing bi-/multilingual and multimodal communication in education. We further wonder about the extent to which other South African words (and similar instances in other multilingual and multicultural countries) used across languages and cultural and racial groups need to be considered as words belonging to multiple languages, rather than just the language of origin or English. These debates should take place around translanguaging in our context and influence the complexities of analysing such fluid translanguaging in teaching.

We suggest that such additive models of bilingualism, and viewing language as a resource, can be achieved through explicit instruction on multimodal elements and fluid language use. Analysing of teacher transcripts allows us to identify the elements needed for implementation fidelity of the Jump Strategy. Furthermore, we posit that the coding system used can also be used by teacher educators with in-service teachers during professional development or PSTs during their teacher training. This can initiate reflection and discussion around ways in which learners from diverse language backgrounds may be supported in the context of MTBBE. Teachers can explore where and how visual representations, gestures and language use may best support access to meaning-making for their learners, recognising that this process is fluid and context- and learner-dependent.

We acknowledge, although, that the duration of the mental mathematics lesson starter video analysed in detail in this article was less than 1 min, and that this coding system may not be feasible for full lesson periods. The coding system can, however, be useful for analysing lesson excerpts and, in so doing, providing meaningful examples for discussion and reflection on how multimodal and bilingual teaching of mathematical concepts can support access to meaning. While this article focuses on one PST example micro-teaching video, and no generalisations can be made, this allowed us the space to demonstrate the in-depth analysis possible with such teacher videos and the rich data they can generate for informing researchers, teachers and even task designers in bi-/multilingual spaces.

Conclusion

The aim of this article is to explore how researchers might analyse multimodal, mother-tongue-based bilingual teaching practices to support PSTs’ reflection on their communicative practices when teaching mathematics. Results reveal that the exemplar PST enacted multimodal bilingual teaching of the Jump Strategy using most of the multimodal elements from the baseline video and fluidly moved between isiXhosa, English and loanwords to support learning.

The contribution is methodological, suggesting a coding system for analysis of video-recorded excerpts of teachers’ multimodal and bilingual teaching of mathematics and, in so doing, providing a tool for (in- and pre-service) teacher development, as Prediger (2019) states is required for effective teaching in bi-/multilingual contexts.

Considering the context of MTBBE where teachers need to navigate the complex space of bi- and multilingual classrooms, it is important to consider ways in which PSTs can be prepared to make use of their own diverse multimodal linguistic repertoires (Robertson & Graven 2020). We posit that in-depth analysis (using this coding system) of such exemplar micro-teaching videos can explicitly highlight how a teacher might combine bilingual and multimodal communication and may serve as a starting point to promote reflective discussion for preparing PSTs for mediating learning in their future multilingual classrooms. Further, we believe that the opportunity to compare such brief videos of lesson starters – in terms of multimodal communicative acts – to a baseline exemplar video could assist in supporting learning about and reflecting on translanguaging as a practice that focuses on the communicative function of language for access to meaning-making using all available languages and multimodal resources.
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1.The Dictionary of Southern African English describes the word ‘ne’ originating from Afrikaans as ‘an interrogative particle, ‘isn’t that so?’, ‘not so?’; also used redundantly for emphasis (Dictionary of South African English (DSAE) 2025b).

OPS/symbol.jpg
 — .\

\ U





OPS/SAJCE-16-1929-T1.jpg
TABLE 1: Excerpt of analysis of Teacher X2's micro-teaching video (steps 1-6 and 14).

Time Step Transcription English translation Visual representation  Gesturing Language use Number names (NN)
00:00 1 [isum] [yethu ithi] Our sum is eighty-three  Write the calculation  None. % i-sum English
[eighty-three minus minus thirty-two is spoken 4 o
thirty-two][is equal to  equal to dash. ol
dash.] E: eighty-three minus
thirty-two is equal to dash
- - w B E>% X; ENNE E-NN
00:18 2 [Nalapha sen?] Here we draw the Draws ENL with ruleras  None (says ‘here’ but  X: Nalapha senz’... ukubonisa None
[i-numberline-i], number line, speaks. does not point) uk'tsiba kuwethu
{ukubonisa uk'tsiba . . i ine-i
Sethis] to show our jump. E* i-numberline-i
B - D B X; E¥% X -
00:30 3 [Simbekengaphalo]  Weputeightyonthis  Writes 83 atendofline None X: Simbeke ngapha lo English
[eighty ... eighty] [bani?] ~side ... eighty what? as explaining on this o 0
{Eighty-three,] Eighty-three, we putit (righthand) side while EBAG Oy
[simbek,apha'_] here. saying ‘here’. X: bani?
E: Eighty-three
X: simbek'apha
- - w - X; E-NN; X; E-NN; X E-NN
00:36 4 [Sibuy'umva kengoku  We are going backwards None. Shadow showshand ~ Xhosa only for describing ~ None
ngapha kuba apha now since we went gesturing from direction of jump:
besisiyaphambili ngapha  forwards here [points to right-hand side to Sibuy'umva kengoku ngapha
sibuya umva.] previous additional left-hand side kuba apha besisiyaphambili
calculation]. (backwards). ngapha sibuya umva
Points to the previous
addition calculation
- - - 5P X -
00:42 5 [Minusten,] Minus 10, Draws backwards jump  No additional gesture  English: minus ten English NN
without saying anything. ~other than implicit in
St the process of drawing
writes -10 above the Ol
jump arrow.
Draws a line over the
land of the jump arrow
to reiterate.
- - D; W B E; E-NN E-NN
00:48 6 [minusten,] [ne?] minus 10, right? [asks ~ Draws asecondjump  Pointsat 10on land of  English: minus ten English NN
peer] backwards before jump when asking for i, b e
speaking, then writes  affirmation. lishesa colloquist ey
10 above the arrow
while saying ‘minus 10’
Points at the jump land
on ‘ne?’
Draws a line over the
land of the jump arrow
to reiterate.
- - D; W P E; E-NN; X* E-NN
00:43 14 [xa] [siyi-break-a-down] If we break it down Draw lines under51to  Points to 51asitsaysit  X:Xa English: thirty, two,
[apha, sithi] [minus] here, we say minus indicate breaking down. 9%, siyi-breakea- fifty-one
[thirty,] [minus] [two,] thirty, minus two, which Writes 30 and 2. o aatowy
[which is] [fifty-one.] is fifty-one. X: apha, sithi

ENL, empty number line.

D;W

E: minus thirty, minus two,
which is fifty-one (including
NN)

X; E% X ; E; E-NN; E; E-NN;
E; E-NN

E-NN
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TABLE 2: Summarising the three categories of language use in Teacher X2's
micro-teaching video.

Language use

hosa only English only Loanwords ~Combination of ~ None
only isiXhosa, English,
and/or loanwords
Stepnumber  4;11;13 5 - 1,2;3;6;7;9,10; 8
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TABLE 3: Extract of the analysis table of the baseline demonstration video (Steps 1-3, 5, 15-16).

Time Step Transcription Visual representation Gesturing Language use  Number names
0:06 1 Let’slook at using the Jump Strategy ~ Writes 62— 17. None Englishonly  English
for calculations where I have to
subtract and bridge through a multiple
of 10~ a calculation like 62 minus 17.
= w - E E-NN
0:13 2 Asalways, we start by plotting our Underline 62 as it says to plot the first ~ Gestures from the 62 on the right-hand  Englishonly ~ English
empty number line ~ plot the first number side of the number line when saying
nu(rjnbe?hézl,_ w}gch is ga;‘nkg to bﬁ at thé‘s Draws a number line — plots 62 on the ;)bec:msedl know | have to make
il il e Decause lknow Fue 9ot right-hand side and says this end ackward jumps
0 jump back. Makes backward jump gesture with his
hand when saying ‘jump back'.
- D;W ) E E-NN
0:24 3 Because I'm subtracting None. Points to 17 s saying ‘subtracting’. Englishonly  English
. - P E E-NN
0:32 5 62subtract 10. We've been working on  Draws the jump going left from 62, Gestures, pointing to the 62 when Englishonly  English
adding and subtracting 10 fluently. then writes the ~10 above it while saying 62, and to the 10 when saying
You're taking away 10 should be easy:  saying the rest subtract 10
62 subtract 10.
- - D;W P E E-NN
1:19 15  So, 62 take away 17 No new writing Points to the 62 on the ENLas he says ~ Englishonly  English
Moves finger to the left-hand side to 45
on the ENL while saying take away 17.
- - P;J E E-NN
1:23 16 Isequal to 45 Writes = 45, as he says it Writes only
= W - E E-NN

ENL, empty number line; NN, number names.
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TABLE 4: Comparison of the baseline demonstration video and the pre-service
teacher micro-teaching video.

Type of multimodal _Breakdown of Number of steps

communicationand  multimodal -

language use communication Baseline Teacher X2
and language use  demonitration  micro-teaching

Total number of steps - 16 14

Visual representation  Writing 5 4
Drawing 1 2
Writing and 5
Drawing

Gesturing Jump 6 1
Pointing 3 3
Pointing and Jump 1 2
None ) 1

Language use isiXhosa only 0 3
English only 16 1
Loanwords only 0 0
Combination 0 9
None 0 1

Number names isiXhosa only 0 0
English only 6
Loanwords only 4
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FIGURE 1: Analytical framework for coding the video explanations.
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FIGURE 2: Example screenshots of key steps in Teacher X2's micro-teaching
video.
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FIGURE 3: Screenshots of step 9 of Teacher X2’s micro-teaching video.





