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ABSTRACT 

This study employed a qualitative interpretative case study 

methodology, involving two teachers and one class of learners from 

two selected schools. The researcher used observation to address 

a critical question: How does the application of the Tshivenḓa 

scientific language register shape meaningful learning? The 

findings reveal that the application of the Tshivenḓa scientific 

language register in classrooms fosters interactive and meaningful 

learning experiences compared to when English is used. Therefore, 

this study recommends conducting further research and 

collaboration to develop a comprehensive Tshivenḓa scientific 

language register with standardized terminology. This would 

require input from linguists, educators, and other relevant 

stakeholders to ensure accuracy and consistency.   
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INTRODUCTION 

In South Africa, the quest for equitable education has been an ongoing journey marked by 

efforts to address linguistic disparities in the classroom. Despite the recognition of twelve 

official languages in the country's constitution, the dominance of English and Afrikaans as 

mediums of instruction in critical subjects like physical sciences has raised concerns about 

inclusivity and accessibility, particularly for indigenous language speakers. This study responds 

to the imperative need to bridge this linguistic gap by developing a scientific language register 

in Tshivenda, specifically tailored for teaching the complex concepts of electricity in physical 

sciences. Tshivenda, like many other indigenous languages, has been historically overlooked in 

scientific discourse, resulting in a scarcity of educational materials and resources that cater to 

the linguistic and cultural backgrounds of its speakers. The current education system allows 

mother tongue instruction in the Foundation Phase, transitioning to English from Grade 4 (DBE, 

2013) and continuing to learn using the language (English) they are not familiar with until they 

reach universities (Shayne, 2020). Cummins (1981) highlights that children typically require five 

to seven years to develop Cognitive Academic Language Proficiency (CALP) needed for academic 

tasks, while Basic Interpersonal Communication Skills (BICS) are usually acquired within two 

years. The impact of this is evident in the results of the 2021 International Reading Literacy Study 

(PIRLS), which revealed that 81% of Grade 4 pupils in South Africa struggle with reading 

comprehension (Chabalala, 2023). 

As learners progress further in their academic journey, a significant portion of South 

African learners struggle to articulate their scientific ideas in English, the language used for 

assessments, as posited by Probyn (2006). Offering education to learners in their native 

language is a beneficial practice, as it enhances the likelihood of learners remaining enrolled in 

school (Adedigba et al., 2023). The problem of language does not only affect learners; Probyn 

(2006) noted that many teachers in underprivileged schools lack proficiency in the language of 

instruction. This compromises curriculum delivery and hinders both teacher and learner 

language skills development, contributing to high failure rates and a decline in education 

standards (Alidou & Brock-Utne, 2006). 

The Department of Basic Education (DBE) piloted a Mother Tongue-based Bilingual 

Education program in the Eastern Cape, where isiXhosa and Sesotho were used for 

mathematics, natural science, and technology instruction beyond Grade 3. This initiative, 

involving 2,015 schools, has laid the groundwork for similar projects nationwide. Integrating 

African indigenous languages into South African education has sparked debate, with some 

arguing that these languages may not yet be adequately prepared for academic engagement 

(Mkhize & Ndimande-Hlongwa, 2014). Consequently, many learners who use English as a 

second language struggle to have a meaningful science education in their indigenous languages 

(Malcolm, 2010). This study investigated the effectiveness of the Tshivenḓa scientific language 

register in shaping meaningful learning in physical sciences classrooms.  
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LITERATURE REVIEW 

Meaningful learning 

Ntuli (2022) defines meaningful learning as a dialogic process wherein diverse ideas are 

synthesized and deliberated upon. Ezeokoli and Ugwu (2019) found that using the mother 

tongue in the teaching-learning process enhances learner engagement in the classroom, 

thereby fostering a positive attitude toward learning science. The application of a mother 

tongue, such as Tshivenḓa, in teaching science allows learners to integrate new information with 

prior knowledge, resulting in increased engagement and enhanced knowledge retention and 

application (Andrews et al., 2023). Therefore, the mother tongue bridges subject content 

knowledge with a learner’s worldview and cognitive processes (Mweli, 2018).  

Probyn (2006) highlights that many South African learners struggle to articulate their 

scientific ideas in English, the language used for assessments. This is because learners construct 

meaning through language (Shisanya, 2019). Language proficiency is crucial for acquiring the 

conceptual understanding necessary for learners to excel in future academic endeavors, 

particularly in scientific subjects (Prinsloo et al., 2018). Teaching may become meaningless if 

learners cannot perceive or understand information in the learning and teaching process 

(Gürlen, 2012). Therefore, applying the Tshivenḓa scientific language register in teaching 

physical sciences could facilitate communication and serve as a conduit for transmitting 

individuals’ knowledge, practices, and cultural values (Manyike & Shava, 2018), resulting in 

meaningful learning. 

Scientific language register 

Halliday (1989) defines a register as speakers’ conscious selection of vocabulary and 

grammatical structures, considering situational context, participants, and discourse purpose. 

Creating scientific language registers in indigenous languages for physical sciences is essential 

to realize the vision of enabling every child to learn science in their instructional language 

(Schafer, 2010). Utilizing the learner’s home language in classroom interactions fosters effective 

communication, empowering learners to take ownership of their learning. 

However, some perspectives suggest that developing scientific language registers in 

indigenous languages lacks purpose, advocating instead for resources to improve learners’ 

English proficiency (Clerk, 2010). Various researchers argue differently. Charamba (2023) asserts 

that teachers can foster comprehension and engagement in science classrooms only if learners 

can relate investigations to their own experiences. In their study, Motloung et al. (2021) noted 

that the language of instruction in science classes, particularly in physical sciences, poses 

ongoing challenges, negatively impacting both teachers and learners. According to Mavuru and 

Wilson (n.d.), learners perceive English as challenging, leading to underperformance in science 

subjects. As a result, they encounter difficulties associating scientific learning with everyday 

experiences (Fung & Yip, 2014).  
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Bilingualism 

Wright and Baker (2017) define bilingualism as the utilization of two distinct languages as 

mediums of instruction, implying their continuous use throughout a learner’s educational 

journey. Cummins (2001) observed that bilingual children perform better academically when 

their home language is effectively taught in school, aiding their literacy development. In South 

Africa, the Language in Education Policy (LiEP) advocates for home language use in the 

Foundation Phase, transitioning to English as the Language of Learning and Teaching (LOLT) 

from Grade 4 onwards. Cummins (2001) noted that learners with a strong foundation in their 

mother tongue tend to develop literacy skills more effectively in the second language. 

Monolingual individuals typically exhibit a richer vocabulary in their mother tongue compared 

to bilinguals’ proficiency in each language (Jawad, 2021).  

Despite these benefits, bilingualism is often perceived as delaying language acquisition, 

causing confusion between phonological, lexical, and grammatical systems, and potentially 

leading to vocabulary loss in both languages. Nonetheless, some parents prefer that their 

children learn English from an early age rather than focus on their home language (Molteno, 

2017). According to Nyimbili and Mwanza (2021), children enter school with extensive oral 

vocabulary and knowledge of their mother tongue’s sound system but struggle to utilize and 

build upon these linguistic skills due to instruction in a foreign language. Disregarding this prior 

knowledge and attempting to teach reading in an unfamiliar language complicates reading 

instruction, particularly in under-resourced schools in developing nations. 

Translanguaging 

Karlsson et al. (2020, p. 6) define translanguaging as “a novel language practice that reveals the 

intricacy of language interactions among individuals with diverse linguistic backgrounds, 

uncovering histories and understandings previously obscured by fixed language identities 

shaped by nation-states.” The dominance of English and Afrikaans in pre-independence South 

Africa marginalized indigenous languages. Translanguaging challenges conventional norms of 

subtractive educational settings and entrenched monolingual perspectives (Zhou & Landa, 

2019), presenting a perspective that acknowledges the fluid ways in which individuals 

communicate across languages without rigid boundaries (Makalela, 2019). 

Scholars such as Gort and Sembiante (2015) and Musanti and Rodriguez (2017) have 

linked translanguaging with increased class participation, completion of lessons, expansion of 

learners’ vocabulary, and enhanced understanding of subjects such as the sciences. According 

to Vogel and Garcia  (2017), translanguaging serves three primary functions: aiding learners in 

engaging with complex texts, fostering a learning environment that challenges linguistic 

hierarchies, and creating an inclusive atmosphere where all learners feel valued and are 

encouraged to actively participate in class activities by utilizing their linguistic resources. 

Additionally, translanguaging addresses linguistic inequality (Yilmaz, 2021) by honoring 

individuals' language backgrounds, cultures, and identities (Zorba, 2023). It is thus 

transformative, empowering both learners and teachers to renegotiate power dynamics and 
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facilitate open, fluid learning experiences in their specific pedagogical contexts and beyond 

(Romanowski, 2020). 

THEORETICAL AND CONCEPTUAL FRAMEWORK 

This study is grounded in Vygotsky’s social constructivism (1978), which emphasizes the role of 

language in constructing knowledge through social interaction. Vygotsky’s theory highlights the 

interplay between learning and development, with language acquisition serving as a pivotal 

framework for understanding this relationship (Vygotsky, 1978). In the classroom context, the 

language of instruction plays a crucial role in facilitating educational growth among learners, 

enabling effective communication and understanding between teachers and students (Degu, 

2022).  

This study adopted Ntuli’s (2022) Classroom Language Analytical Framework (CLAF), 

which complements Vygotsky’s theory by asserting that the language used in the classroom 

influences interactions between teachers and learners, as well as among learners themselves. 

The type of classroom discourse is shaped by the language employed by both teachers and 

learners. Three main discourses are identified in the physical science classroom: authoritative 

discourse, dialogic discourse, and reflective discourse. Authoritative discourse involves teachers 

imparting knowledge through instructional questions and factual assertions, while dialogic 

discourse encourages debate and challenges. Reflective discourse allows teachers to gauge 

learners’ proficiency levels in a subject.  

Employing mother tongue instruction throughout schooling may not impede acquiring a 

second language (Yadav, 2014). Madriñan’s (2014) adapted argument suggests that learners 

taught physical science concepts using registers in indigenous languages do not require English 

instruction, as the underlying processes remain the same. Thus, applying the Tshivenda 

scientific language register does not alter the content of the subject. Consequently, CLAF was 

utilized to analyze whether Tshivenda, as a social language in the science classroom, could 

facilitate meaningful learning.  

Figure 1. 

CLAF 
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CLAF was employed to examine the impact of developing the Tshivenda physical sciences 

scientific language register on fostering meaningful learning. Frame A represents the classroom 

environment where learners and the teacher interact. Frame B denotes the languages utilized 

for teaching and learning in this study: Tshivenda and English. Frame C illustrates how the 

language used influences interaction and discourse (Frame B). Effective interaction and 

discourse, facilitated by the language used in the classroom, contribute to meaningful learning.   

METHODS 

This study employed a qualitative approach focusing on real-world issues to offer in-depth 

insights (Korstjens & Moser, 2017). This approach was used to understand how the application 

of the Tshivenda scientific language register in physical sciences shapes meaningful learning in 

the classroom. Tenny et al. (2017) noted that qualitative research does not quantify data but 

elucidates it through words. This approach allowed for diverse data collection techniques, such 

as observations, without altering the phenomenon of interest (Denzin & Lincoln, 2011). Data 

collection in qualitative research occurs in natural settings, and observations were used to 

explore how interactions among participants in the classroom, employing Tshivenda scientific 

language registers, influence meaningful learning.  

Sample 

According to Creswell (2012), a sample represents a subset of the population that researchers 

investigate to generalize about the broader population. Given that qualitative research is best 

suited for smaller samples (Langkos, 2014), it facilitates effective data management. Therefore, 

this study employed purposive sampling to select individuals based on specific attributes, such 

as expertise and experience (Etikan et al., 2016). Two teachers were selected due to their 

minimum of three years of experience teaching physical sciences at the Nzhelele East circuit and 

their qualifications in the subject. Additionally, one class of Grade 10 physical sciences learners 

was included. All participants were volunteers; since the study involved learners, parents signed 

consent forms on behalf of their children.  

Data collection methods 

Observation was used to collect data by providing authentic and unfiltered information from 

participants within their natural surroundings (Dźwigoł & Barosz, 2020). The researcher 

observed two teachers, one from each school, as they implemented both English and Tshivenda 

scientific language registers in their classrooms. The primary focus was on the interactions and 

discourse to assess how the use of each register contributed to meaningful lessons. According 

to Muzari et al. (2022), the observer documented observations in their own words to accurately 

represent the actions and interactions witnessed. Detailed notes were taken on language usage 

during the observations, with the researcher maintaining a non-participant role to avoid 

influencing classroom dynamics. To ensure rigor, each teacher was observed multiple times, 

with each observation lasting one hour. For 45 minutes, they used the Tshivenda scientific 

language register for teaching physical sciences, while the remaining 15 minutes involved using 
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the English scientific language register. This approach allowed for examining how interactions 

unfolded and contributed to meaningful learning when employing these registers. 

Data analysis 

In qualitative research, data analysis involves transforming raw data into coherent facts and 

ideas (Alem, 2020). The data gathered from participant observations were consolidated and 

subjected to content analysis. This process helped the researcher examine the recorded data, 

which were transcribed from audio recordings after multiple listens. Thematic analysis was also 

employed to analyze the transcribed data. Thematic analysis is a systematic method used to 

identify, organize, and derive insights from emerging themes and patterns in the data (Dawadi, 

2021). To ensure the validity of the findings, the data collected from observations were 

meticulously categorized and coded to uncover recurring themes and patterns. 

RESULTS AND DISCUSSION 

The findings of this study were obtained from two cases, each represented separately with the 

intention of avoiding a comparative study. Two types of registers were utilized: the Tshivenda 

scientific language register and the English scientific language register. Observation was 

employed as the method of data collection, as it is considered a crucial approach for classroom 

research involving teachers and learners (Saar et al., 2022). This method was used to examine 

how interactions and discourse during the implementation of both the Tshivenda and English 

scientific language registers contribute to meaningful learning. According to Mortimer and Scott 

(2003), as referenced by Ntuli (2022, p.113), “meaningful learning transpires in three stages: the 

social plane, where new content is introduced to learners; the internalization process, where 

learners are guided to comprehend and make sense of the new content; and the application of 

the new content presented to them.” 

The researcher observed the following in the application of the Tshivenda scientific 

language register.  

 

Case 1: Tshifhiwa  

The content was translated from Tshivenda to English, as it did not yield any additional findings. 

Tshifhiwa : Today we will talk about electricity in another way we call it electric circuit. In 

your opinion, where does electricity start at the electric current? 

Learners : In the battery 

Based on the preceding observations, learners have prior knowledge of the concept of 

electricity. Effective learning requires connecting this prior knowledge with new information 

(Gürlen, 2012). Tshifhiwa further engages with the learners in the following extract:  

Tshifhiwa: Look into the components of an electric circuit, which component do you know? 

Learner : Bulb 

Tshifhiwa : What is the function of the bulb? 

Learner 1 : To give us light 
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Leaner 2 :To shine at us 

Tshifhiwa  :Yes it shines at us or it gives us light 

The researcher observed Tshifhiwa’s use of dialogic discourse in the classroom, which 

facilitated active participation by the learners (Mudau, 2013). According to Ntuli (2022), 

meaningful learning involves a dialogic process where learners achieve a deep understanding of 

the subject (Gurlen, 2012). Limberg et al. (2008) suggest that interaction between teachers and 

learners, focused on learning goals and content, is crucial for meaningful learning. 

Additionally, the researcher noted the following occurrences while Tshifhiwa assigned an 

activity to the learners: 

Tshifhiwa : Assume we are given work of 240J and the charge of 10C. calculate the voltage. 

Figure 2. 

Learners working on an activity 

 
 

From the scenario, the researcher observed that learners were given the opportunity to 

seek answers independently while the teacher monitored their progress. This approach is 

characterized as interactive-authoritative, as described by Mudau (2013), where the teacher 

primarily seeks correct answers from the learners. Mudau (2013) and Chin (2006) define this 

approach as one where the teacher circulates around the classroom to ensure learners provide 

accurate responses. However, this method does not significantly promote interaction among 

the learners. Interaction and discourse between the teacher and learners are crucial in the 

science classroom for creating meaning (Mortimer & Scott, 2003; Mudau, 2013). Without such 

interaction, the lesson may lack significance. Nevertheless, the researcher observed that 

Tshifhiwa acknowledged the learners’ difficulties and subsequently engaged them in additional 

group activities. 
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Figure 3. 

Learners additional activity 

     
      

Immediately after completing their work, the teacher directed volunteers to present 

their written work on the board. This method fosters interaction among learners: while one 

learner writes on the chalkboard, others observe and provide corrections. The teacher's role is 

primarily to validate the accuracy of the content. This approach enhances communication, as 

learners use a language in which they are fluent. Language serves not only as a means of 

communication but also as a critical factor influencing comprehension and the development of 

new ideas (Ramulumo, 2023). Consequently, this approach contributes to meaningful learning. 

Following the observation of the implementation of the Tshivenda scientific language register, 

the researcher also noted the use of the scientific language register in English.  

Tshifhiwa : What is a circuit? I am sure you all know what a circuit is. So let us talk about the 

components of a circuit. What are the components of a circuit? 

The researcher noted that the teacher did not take the learners’ prior knowledge into account 

at the beginning of the lesson. Prior knowledge plays a pivotal role in engaging learners (Dong 

et al., 2020). The teacher assumed that the learners were unfamiliar with electric circuits, so 

they posed a question and provided the answer, as illustrated.  

Learner : Light bulb 

Tshifhiwa : What is its function? 

Learner : The bulb gives us light 

Tshifhiwa : Another component? 

Learner : Switch 

Based on the observation in English, Tshifhiwa’s questioning style did not stimulate 

discussion in the classroom. Ntuli (2022) characterizes this approach as interactive-authoritative 

due to the lack of interaction among the learners. This approach does not promote significant 

learner interaction. Interactions and discourse between the teacher and learners are crucial in 

the science classroom for facilitating meaning-making (Mortimer & Scott, 2003; Mudau, 2013). 

Without such interaction and discourse, the lesson may lack significance. 
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Case two: Peter 

The following observations were made during the implementation of the Tshivenḓa scientific 

language register. While using the Tshivenḓa scientific language register, the teacher was 

observed to employ English terminology rather than Tshivenda equivalents when teaching 

physical sciences.  

Peter : Where are those charges coming from? 

Learners: From the cell 

Peter: In the cell or what? 

Learners: In the battery 

Peter : Yes, kha battery. What is this? (Showing learners on the board) 

Learners: Is the bulb 

Peter : Correct 

This issue may be due to either insufficient lesson preparation or a lack of familiarity with 

Tshivenda scientific terminology. Despite these challenges, the specific English terms used by 

the teacher during the Tshivenda lesson were not unfamiliar to the learners, as they had been 

introduced to them in Grade 9 Natural Sciences, as the teacher noted at the start of the lesson. 

The researcher focused on how the application of the Tshivenda scientific language register 

influenced meaningful learning. From the use of the Tshivenda scientific language register, the 

researcher observed two types of discourse that impacted how learners connected concepts 

with meaning. In this instance, the teacher employed the Initiation, Response, and Feedback 

(IRF) model (Ntuli, 2022; Netshivhumbe, 2022). The teacher initiated communication by posing 

questions to the learners, who then responded, followed by the teacher providing feedback. 

However, the questions posed by the teacher were all straightforward and did not encourage 

critical thinking among the learners. 

Another approach observed was the Initiation, Response, Feedback, Response, and 

Feedback (IRFRF) model. In this approach, the teacher began the lesson by asking probing 

questions, which were then answered by the learners. The teacher responded to these answers 

with additional questions, based on the learners’ responses, and finally provided a concluding 

feedback on the learners’ contributions (Ntuli, 2022). The following illustrates the application of 

the IRFRF model in the classroom: 

Peter: The light can be on and off, but there is something that makes that to happen. What do 

we call that? 

Learner: A switch 

Peter: (Demonstrating on the board) (So this implies that if the switch is in this manner, we say 

it is? And also, can electricity pass through?) 

Learners: It is opened, electricity cannot pass through  

Peter: When it is closed, what happens to it? 

Learners: Electricity can pass through 

Peter: yes it is correct, charges can pass through when it is closed 
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Peter facilitates the expression of learners’ ideas, leverages the information they provide, 

and draws on their experiences to guide them toward deeper levels of understanding (Sharan, 

2018). Using an indigenous language to teach African learners allows them to better understand 

and connect with concepts within their own language and cultural context (Ntuli, 2024). 

Furthermore, Peter employed the IRFRF model to encourage critical thinking and reflective 

dialogue among learners, thereby promoting meaningful learning. 

In the implementation of the English scientific language register, the teacher made the following 

observations: 

Peter: We are going to talk about electricity. In electricity, we must know what a current is. What 

is a current? 

Learners: (looking at each other) 

The exclusive use of English during question-and-answer sessions in the classroom can 

impede learners’ active engagement in interactions. Struggles with English often lead to peers 

reacting with laughter, which undermines learners' self-confidence and sense of belonging 

(Owen-Smith, 2010). The manner in which a teacher poses questions is crucial, as it can enhance 

motivation, foster critical thinking, and encourage active participation in the learning process. 

However, this skill was not evident in Peter’s use of the English scientific language register.  

Peter: OK, Current is the flow of charge from a positive terminal to negative terminal. Now, in 

the electric circuit diagram, there are symbols that you should know and their functions. What 

is the function of a resistor? 

Learners: Is to opposes the flow of current 

Peter: yes, yes, to limit the current from flowing. We also have the cell; the function of the cell is 

to produce the current. The next one is the voltmeter, which measures the voltage. 

The passage indicates that the teacher did not actively involve the learners in the lesson, 

a teaching method that is not recommended as it does not empower learners to take control of 

their own learning. Passive learning, where learners are not actively engaged, is often associated 

with authoritative, teacher-centered science class routines (Prophet & Badede, 2009). 

CONCLUSION 

The results of this study revealed that Tshifhiwa employed varied approaches when delivering 

lessons in Tshivenda, effectively engaging the learners and fostering interaction between them 

and their teacher. The use of Tshivenda instruction in the classroom significantly enhances 

meaningful learning. However, during the observation of the English scientific language register, 

only a few learners showed interest in responding to questions, and the teacher did not provide 

as thorough explanations as when using the Tshivenda scientific register. This suggests 

proficiency issues with English among both learners and teachers when utilizing the English 

scientific language register. 

Despite facing challenges with the Tshivenda scientific language register, Peter 

effectively used the IRFRF method to engage learners in science teaching. Learners participated 
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actively, though they encountered difficulties with English terminologies during the Tshivenda 

lesson. In contrast, the English scientific language register resulted in lower engagement levels, 

with learners not being given opportunities to think independently, and questions posed by the 

teacher failing to stimulate critical thinking. 

Implementing the Tshivenda scientific language register provides learners with a more 

accessible and comprehensible means of learning scientific concepts. Teaching science in 

Tshivenda respects and acknowledges learners’ cultural and linguistic diversity, promotes 

inclusivity, and aligns educational practices with students’ cultural backgrounds, fostering a 

sense of belonging and identity. The study demonstrated that using the Tshivenda scientific 

language register led to increased learner participation and interaction in the classroom 

compared to using English. Learners showed greater confidence and enthusiasm when learning 

in their mother tongue, resulting in more meaningful learning experiences. 

Based on these findings, several recommendations can be made. Firstly, further research 

and collaboration are needed to develop a comprehensive scientific language register in 

Tshivenda with standardized terminology. This effort should involve linguists, educators, and 

other relevant stakeholders to ensure accuracy and consistency. Secondly, teacher training and 

professional development programs should be implemented to support educators in effectively 

utilizing the Tshivenda scientific language register in their teaching practices. This includes 

strategies for integrating the register into lesson plans and addressing any challenges that may 

arise. 
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