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				AI-driven cultural fluency in isiZulu: Harnessing artificial intelligence to empower indigenous language education

				Abstract

				The rapid development of artificial intelligence (AI) and autonomous learning systems has transformed language education worldwide. However, most studies have focused on well-resourced languages such as English, Spanish, French, and Mandarin, with limited attention to African indigenous and under-resourced languages, such as isiZulu. This study interrogates the use of autonomous language-learning technologies in isiZulu, exploring how adaptive digital tools and AI-driven methodologies can support learner autonomy, enhance cultural relevance, and promote linguistic proficiency, particularly through the interpretation of idioms and proverbs. Drawing on secondary literature on computer-assisted language learning (CALL), narrative studies of AI in language education, and emerging research on distributed agency in second language teaching, the study examines both the potential opportunities and inherent challenges of deploying autonomous systems in isiZulu education. It further discusses the need for culturally responsive pedagogies, teacher professional development, and appropriate technological adaptations. The study concludes with recommendations for future research and policy implications that prioritise equity and sustainability in multilingual educational contexts.

				Keywords: Artificial intelligence, autonomous language learning, computer-assisted language learning (CALL), indigenous languages, multilingualism.

				Introduction

				Over the decades, the autonomous language-learning model has attracted considerable attention. The frequent integration of artificial intelligence (AI) and other technological advancements in education has led to a massive transformation in the pedagogies of language teaching and learning. However, it is worth noting that these transformational initiatives have predominantly benefited well-resourced languages, often marginalising under-resourced languages such as African indigenous languages. For instance, Mlambo and Matfunjwa (2025) assert that:
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				most South African indigenous languages are resource-scarce in terms of corpora, resources that are necessary to build human language technology (HLT) tools.

				Generally, indigenous African languages remain conspicuously underrepresented within digital educational technologies despite their cultural significance and widespread usage. This inconspicuousness constitutes, as Gumbi (2019) describes a major policy implementation failure that contradicts South Africa’s democratic legislative framework. The marginalisation of isiZulu in technological spaces persists despite it being the language spoken by the majority in South Africa as an L1 (first language), further entrenching linguistic inequities in educational contexts. AI capabilities, when integrated with indigenous language instruction, can develop a humanistic model of technological integration in which African languages and technology function as tools that empower learners while preserving cultural and linguistic heritage (Soylu & Şahin, 2024). The issue at play is that well-resourced languages can move quickly when integrating technology because they have vast terminologies and texts used to develop online tools (Osborn & Osborn, 2010). To address this gap, this study discusses available online learning platforms and shows how learners and teachers of isiZulu can use these tools to grasp complex figurative language. The study seeks to address the following questions:

				How can AI-driven autonomous learning effectively interpret and scaffold intermediate-to-advanced isiZulu idioms and proverbs to enhance cultural fluency?

				In what ways can Vygotsky’s socio-cultural theory and Engeström’s cultural-historical activity theory or CHAT framework guide the integration of AI tools in indigenous language instruction?

				Recent empirical evidence has demonstrated the transformative potential of AI-mediated language instruction. Learners who engage with AI-driven platforms exhibit greater motivation and more extensive use of self-regulated learning strategies (Wei, 2023). This study contributes to the discourse on technology-mediated indigenous language education by examining the opportunities and challenges inherent in AI-supported isiZulu instruction. To address the aforementioned research questions, the remainder of this article unfolds as follows. First, the literature review examines the intersection of autonomous language learning, the morphological complexities of isiZulu, and the pedagogical role of figurative language. The study then establishes its theoretical foundations, employing Vygotsky’s socio-cultural theory and Engeström’s CHAT to conceptualise AI as a mediating pedagogical tool. Next, drawing on a design-based qualitative methodology, the study analyses AI-generated interpretations of isiZulu idioms and proverbs to evaluate the model’s linguistic accuracy and cultural competence. Finally, the article discusses the thematic findings and pedagogical implications, addressing critical issues of data sovereignty and teacher development. It concludes with recommendations for the sustainable integration of AI in indigenous language education.

				Literature review

				2.1.	Autonomous language learning

				The concept of autonomy in language learning emerged in the 1980s, when the focus shifted from teaching content to language-teaching methodologies (Putistina, 2015). The most well-known definition of autonomy is brought forward by Holec (1981), who defines it as “work done on one’s own”. Autonomous language learning has two important components: learner autonomy and teacher autonomy, which are interrelated. Both require an individual and social dimension which interact to build the capacity to self-correct, reflect, and collaborate (Adamson & Sert, 2012).
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				2.2.	IsiZulu language and proficiency frameworks

				IsiZulu is the most widely spoken L1 in South Africa. The majority of its L1 speakers are concentrated in the province of KwaZulu-Natal, though it is also present in varying percentages in other provinces, such as Gauteng. It is important to note that different L1s dominate other provinces; for example, over 70% of the Free State population speaks Sesotho, while Mpumalanga is predominantly siSwati (Alexander, 2024). IsiZulu forms part of the Nguni language group, which represents four of the nine official African languages of South Africa.

				To evaluate AI’s efficacy in teaching isiZulu, it is critical to define the stages of linguistic proficiency. In this study, basic proficiency refers to the foundational acquisition of everyday vocabulary and grammatical sentence structures. Conversely, intermediate to advanced proficiency involves cultural fluency, pragmatic competence, and the ability to correctly interpret and deploy figurative language, such as idioms and proverbs. African languages are often grouped among those with few resources due to historical under-investment and a consequent lack of global research interest (Mussandi & Wichert, 2024). Patil & Gudivada (2024) argue that while large language models (LLMs) have increased in capability, their training data is largely in English. However, it is vital to acknowledge significant local initiatives working to close this gap. For instance, significant foundational work is currently being driven by institutions such as the South African Centre for Digital Language Resources (SADiLaR) (Du Toit & Puttkammer, 2021), alongside continent-wide open-source initiatives like Masakhane, which is developing machine translation datasets and collaborative NLP research for African languages (Nekoto et al., 2020). Leading scholars are pioneering crucial advancements in human language technology (HLT) and AI. Researchers such as Prof. Vukosi Marivate, the ABSA UP chair of data science and co-founder of the Masakhane Research Foundation (Nekoto et al., 2020), with Prof. Langa Khumalo and Prof. Menno van Zaanen, are rapidly expanding the use of natural language processing (NLP) tools for South African languages. Concurrently, scholars like Mpho Primus and Osondu Everestus Oguike are addressing severe data gaps through multimodal information retrieval, sentiment analysis using pre-trained language models, and tone labelling for under-resourced Bantu languages (Mabokela et al., 2024; Oguike & Primus, 2024). Others such as Prof. Russell H. Kaschula and Dr Sebolelo Mokapela continue to advocate for linguistic intellectualisation, translation pedagogies, and the practical implementation of language policies in higher education (Kaschula & Maseko, 2014). These collective efforts, spanning spelling checkers, digital dictionaries, and advanced NLP algorithms, are vital for the digital vitality of indigenous languages. Most importantly, they lay the algorithmic groundwork necessary for the specific focus of this study: deploying AI-driven autonomous learning systems capable of accurately interpreting the complex cultural and linguistic nuances of isiZulu idioms and proverbs.

				Therefore, this study argues that, despite their critical importance, these developments have not yet fully yielded the desired systemic results. This limitation persists largely because higher education institutions (HEIs) continue to disproportionately allocate resources to advancing English, an already dominant language. Conversely, funding for previously marginalised African languages frequently faces severe budget cuts or minimal baseline allocations, hampering the widespread adoption and scaling of these emerging AI tools (Kaschula & Maseko, 2014). Furthermore, while many HEIs draft ambitious, post-apartheid multilingual policies promising to promote indigenous languages as languages of scholarship, research shows that institutions still heavily grapple with the actual implementation of these provisions (Kaschula & Maseko, 2014). Instead, constrained by funding imbalances and 
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				uneven institutional commitment, these language policies often remain unfulfilled aspirations rather than practical realities, thereby limiting the creation of equitable, AI-supported educational environments.

				While African languages are playing catch-up, autonomous language learning for isiZulu can be both rewarding and challenging due to its unique features, such as noun classes, agglutinative morphology, and tonal aspects. A study by Keet and Khumalo (2017) highlights key developments, including the successful launch of an isiZulu spellchecker at the University of KwaZulu-Natal. Furthermore, Du Toit and Puttkammer (2021) emphasise that “the creation of linguistic resources is crucial to the continued growth of research and development efforts in the field of NLP”.

				2.3.	The role of idioms and proverbs in language acquisition

				The idioms and proverbs used in this study prioritise fluency improvement, enhancing proficiency and communicative competence, expanding vocabulary, and cultural competence.

				2.3.1	Improving fluency competence through artificial intelligence autonomous language learning

				Fluency can be defined as the speed at which a reader reads; the pace can be slow, medium, or high. According to Chambers (1997), fluency can be defined by speed, effortlessness, and the lack of excessive pausing. This study is not focused on the actual fluency of the reader; instead, it postulates that AI learning tools can help improve fluency levels of the readers, especially by focusing on the linguistic knowledge, such as the knowledge of idioms and proverbs, as discussed by Chambers (1997). Moreover, since idioms and proverbs are produced as small chunks in the language, they are normally retrieved from memory as single lexical items, thereby reducing cognitive processing effort (Chambers, 1997). Therefore, when learners master idioms and proverbs, they improve their fluency when reading texts that include them.

				2.3.2	Enhancing proficiency and communicative competence

				Proficiency encompasses a learner’s communicative abilities and their ‘knowing how’ to apply language in the real world (Harsch, 2017). Mastery of formulaic sequences is a primary indicator of this competence (Yunus & Hmaidan, 2021). So, learning proverbs requires conceptual blending, where learners synthesise new figurative knowledge with existing cognitive structures, fostering higher-order reasoning (Mammadova, 2024). Additionally, proverbs serve as the cornerstone of communicative competency, allowing learners to navigate the ethical norms and cultural codes of the target society (Mammadova, 2024; Rani, 2017). On the one hand, the absence of idiomatic competence often classifies a learner as part who does not know the language or comes from a different language group whereas its presence signals advanced proficiency in the target language (Yunus & Hmaidan, 2021).

				2.3.3	Expanding vocabulary and lexical repertoire

				In this study, idioms and proverbs comprise a portion of an isiZulu language’s vocabulary; some research suggests up to 50% of a language may be explicable in idiomatic terms (Rani, 2017). The rhythmic and repetitive structures of proverbs assist in the internalisation of word patterns and grammatical forms, facilitating long-term recall for the learners (Mammadova, 
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				2024). Since idioms and proverbs are presented in small units, this can motivate learners with higher retrieval success, and the use of AI platforms can ensure whole learning and long-term retention by managing intervals between repetitions (Nakata & Webb, 2016).

				2.3.4	Cultural competence and intercultural awareness

				According to Mammadova (2024), proverbs act as cultural artifacts that provide unique insights into the values and worldviews of native speakers (Mammadova, 2024). The focus of this study is on cultural competency. Therefore, the selected proverbs examine AI-driven interpretations in order to verify whether the AI tool understands the proverbs’ cultural aspects and meanings. In essence, the study suggests that AI-mediated discussions can prompt learners to compare L2 proverbs with their native language (L1) equivalents and, in turn, the exposure deepens a learner’s understanding of social conventions and expectations, which are essential for successful intercultural communication (Mammadova, 2024; Rani, 2017).

				2.4	The morphological complexity of isiZulu and NLP challenges

				To fully appreciate the challenges AI models face in autonomously teaching isiZulu, one must examine the language’s specific linguistic architecture. IsiZulu is a highly agglutinative language, meaning that complex ideas are expressed by stringing together numerous affixes (prefixes, infixes, and suffixes) attached to a single root word. This structure contrasts sharply with the isolating, analytical nature of English, which relies on separate words and syntax for meaning. Consequently, NLP models trained predominantly on Western, English-heavy corpora frequently struggle to parse or generate morphologically accurate isiZulu.

				A fundamental challenge for AI systems is navigating isiZulu’s intricate noun class system. Every noun belongs to one of several classes, and this classification dictates the concordial agreement for the entire sentence. Verbs, adjectives, pronouns, and possessives must all carry a prefix that perfectly aligns with the governing noun class. For example, a simple sentence like “I love him/her” is expressed as a single, prefix-stacked word: Ngiyamthanda. This construct contains the subject concord (Ngi- / I), the present tense marker (-ya-), the object concord (-m- / him/her), the verb root (-thand- / love), and the indicative suffix (-a). If an AI model attempts to generate conversational language or translate idioms, a failure to align even one morpheme within this complex stacking shatters the sentence’s grammatical integrity.

				Because generative AI models predict the next likely token based on their training data, a lack of extensive isiZulu data leads to systemic algorithmic failures, underscoring the vital importance of ongoing, context-specific interventions. South African initiatives, such as the SADiLaR, are performing critical foundational work by digitising texts and building expansive, open-source corpora for all official indigenous languages (SADiLaR, n.d.). Furthermore, researcher, Prof. Vukosi Marivate, through the Masakhane NLP project and the University of Pretoria, are pioneering machine translation models tailored for low-resource African languages. By establishing datasets that respect the agglutinative nature and concordial agreements of isiZulu, these initiatives provide the essential training fuel needed to move AI from producing flawed, anglicised translations to generating authentic, grammatically sound indigenous-language outputs. Without these localised data efforts, AI platforms will remain structurally ill-equipped to support autonomous L2 learning.
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				Theoretical framework

				This study is grounded in a socio-cultural perspective, primarily informed by Vygotsky’s theory of mediated cognition and Engeström’s (1987) cultural-historical activity theory (CHAT). Vygotsky (1978) posits that cognitive development is facilitated through cultural tools, with language serving as a primary mediating instrument. He asserts that social interaction plays a pivotal role in the development of cognitive skills. In this context, AI-driven isiZulu tutor systems function as advanced mediators, using isiZulu to scaffold learners’ cognition.

				Engeström’s (1987) CHAT extends this framework by analysing learning within entire activity systems, encompassing tools (e.g., AI technologies), community, rules, and objectives. This model facilitates an examination of how AI-mediated prompts interact with learner autonomy within Vygotsky’s zone of proximal development (ZPD). Through this lens, AI is conceptualised as a culturally embedded artefact that attempts to support autonomous learning while preserving cultural authenticity.

				Engeström’s CHAT provides an invaluable blueprint for visualising the complex interactions occurring during autonomous language acquisition. In the context of this research, the subject is the L2 isiZulu learner attempting to acquire advanced communicative competence. The object is the successful attainment of cultural fluency and linguistic proficiency, specifically through the mastery of nuanced idioms and proverbs. The tool or the mediating artefact facilitating this process, in this case ChatGPT. Surrounding this triad are the community (comprising isiZulu speakers, educators, and cultural custodians) and the rules (which include not only the strict syntactic rules of isiZulu but also the socio-linguistic norms of the culture, such as hlonipha, or respect).

				Introducing an AI tool into this activity system radically shifts its traditional dynamics. Historically, the transmission of isiZulu idioms and proverbs relied on an elder, teacher, or community member serving as the primary mediator. By replacing the human mediator with a digital, autonomous tool, the division of labour shifts heavily onto the learner and the AI. While this introduces the massive benefit of on-demand, 24/7 accessibility within the learner’s ZPD, it also introduces a critical risk: if the AI (the tool) is disconnected from the community’s cultural realities or hallucinates the syntactic rules, the object (cultural fluency) becomes distorted. Therefore, analysing ChatGPT through the CHAT framework requires us to interrogate whether the AI can successfully internalise and reflect the community’s cultural codes, or whether it merely mimics syntax while erasing ancestral context.

				Methodology

				The research approach chosen for this study is a design-based qualitative research (DBR) methodology, a pragmatic and iterative approach that bridges theory and practice (Rodríguez, 2017; DBRC, 2003). The approach is particularly well-suited for investigating emerging technologies within the context of this study, which explicitly explores the use of ChatGPT to support the interpretation of isiZulu idioms and proverbs.

				4.1	Research design and data collection

				The research utilised OpenAI’s ChatGPT. Drawing from existing literature, the study designed a series of prompts in both English and isiZulu to interact with ChatGPT. The study involves two researchers who are first-language isiZulu speakers and who collaboratively interacted with ChatGPT through prompt engineering.
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				This study purposefully selected several isiZulu idioms and proverbs at the level of the second-language speaker. The premise is that both isiZulu home language speakers utilise the AI platforms, second language speakers, and even third language speakers; therefore, this study needed to test the AI platform to establish the level of accuracy in terms of AI-generated meanings of idioms and proverbs and how the second language speakers learn or acquire the meanings thereof. The idioms and proverbs used in this study are at the level of second-language (L2) learning/acquisition. To ensure methodological transparency, a full transcript of the remaining unused AI-generated outputs is provided in Appendix A. For full methodological transparency and to support the reproducibility of this study, the complete, unedited transcripts of the prompts and AI-generated responses used during the data collection phase have been digitally archived. The raw conversational data can be publicly accessed via the OpenAI shared link: https://chatgpt.com/share/6851ab49-0d60-8010-bc3a-9682278d9386 

				4.2.	Prompt wording

				The prompts were designed using the goal prompt evaluation iteration (GPEI) approach to guide the AI in providing structured outputs across four domains: vocabulary acquisition, grammatical accuracy, cultural knowledge, and pragmatic competence.

				Prompt goal: Using the idioms and proverbs provided, act as an expert in the isiZulu language and culture.

				Prompt context: You will analyse proverbs and idioms to support language learning across four domains.

				Prompt task: State the proverb/idiom, explain its literal meaning and cultural significance, and provide a grammatically correct example in context.

				4.3.	Data analysis

				The qualitative data comprising ChatGPT’s responses were analysed using thematic analysis and critical discourse analysis (CDA) (Dawadi, 2020; Fairclough, 1995). Thematic analysis was employed for its flexibility in accommodating inductive coding, enabling nuanced exploration of linguistic accuracy and cultural representation. Reflexivity journals were maintained to document researchers’ interpretive decisions.

				To conduct the thematic analysis systematically, the researchers progressed through a rigorous sequence of data familiarisation, initial coding, theme generation, and review. During the familiarisation and initial coding stages, the researchers read the AI-generated outputs multiple times, line by line. Examples of the initial codes generated during this phase included “successful metaphorical substitution,” “anglicised literal translation,” “noun class concord error,” “contextual situational awareness,” and “vocabulary hallucination.” These granular codes were subsequently collated into broader preliminary themes that directly aligned with the study’s research questions. For example, codes related to suffix errors and concord alignment were grouped under the overarching theme of grammatical accuracy constraints. In contrast, codes identifying the AI’s ability to move past literal translation were grouped under figurative competence.

				Simultaneously, CDA was applied to unearth the deeper socio-linguistic and ideological implications embedded within the AI’s outputs. The critical discourse analysis was specifically used to interrogate the AI’s “lexical choices” and “metaphorical framing.” The analytical process 
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				involved walking through each prompt output to determine if the AI was selecting authentic indigenous lexicon or defaulting to translated English concepts. For instance, the researchers systematically analysed whether the AI imposed Western, individualist frameworks onto communal African idioms. The step-by-step CDA process required extracting the AI’s isiZulu text, identifying the specific noun or verb chosen by the algorithm, and comparing that lexical choice against the deep, ancestral epistemological framework of traditional isiZulu speakers. If the AI chose a word that was technically correct in a dictionary sense but lacked the necessary cultural reverence or historical weight, it was flagged under CDA as a manifestation of algorithmic cultural flattening.

				4.4	Discussion of results

				The findings from this exploratory study reveal both the pedagogical potential and linguistic-cultural limitations of using ChatGPT to support autonomous isiZulu language learning. As previously defined, the idioms and proverbs evaluated target an intermediate to advanced level of L2 proficiency. To provide a clear overview of the AI’s capabilities as a mediating tool within the CHAT framework, Table 1 summarises the model’s performance across the four investigated domains.

				Table 1:	Summary of ChatGPT performance across evaluated domains

				
					Prompt

				

				
					Vocabulary

				

				
					Grammatical Accuracy

				

				
					Cultural Knowledge

				

				
					Pragmatic Competence

				

				
					Idiom 3 (Ukuzalelwa esithebeni)

				

				
					Proficient

				

				
					Proficient

				

				
					Proficient (Figurative)

				

				
					Proficient

				

				
					Idiom 5 (Ukudl’ imbuya ngothi)

				

				
					Proficient

				

				
					Proficient

				

				
					Proficient (Figurative)

				

				
					Proficient

				

				
					Idiom 6 (Ukuhlub’ udlubu ekhasini)

				

				
					Proficient

				

				
					Proficient

				

				
					Proficient

				

				
					Partial (Situational)

				

				
					Proverb 2 (Ikhiwane elihle ligcwala izibungu

				

				
					Proficient

				

				
					Flawed (Clitic doubling)

				

				
					Proficient (Figurative)

				

				
					Partial

				

				
					Proverb 1 (Ukhamba Lufuze imbiza)

				

				
					Flawed (uhlangana)

				

				
					Proficient

				

				
					Partial

				

				
					Partial

				

				4.4.1	Vocabulary acquisition and grammatical accuracy

				In terms of vocabulary learning, ChatGPT demonstrated significant progress in interpreting idiomatic expressions, successfully moving beyond literal translations to provide culturally appropriate metaphorical meanings.

				For example, in the idiom “Ukuzalelwa esithebeni”, which signifies being born into wealth or privilege, the AI effectively replaced the literal meaning of isithebe (a serving mat) with the symbolic concept of wealth.

				IDIOM 3: “Ukuzalelwa esithebeni”

				MEANING: “Lisho ukuthi umuntu uzalwe enothile, ngaphandle kobunzima bokuphila—wazalelwa enothweni nasekunethezekeni.”

				EXAMPLE: “USipho akawazi umsebenzi wezandla, uzalelwe esithebeni.”

				The AI’s ability to retain the figurative intention demonstrates that it can successfully support learners in acquiring advanced vocabulary. By replacing the physical mat (isithebe) with the abstract concept of living without hardship (ngaphandle kobunzima bokuphila), the tool proved 
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				capable of scaffolding high-level metaphorical comprehension for an L2 learner. (Note: While the AI successfully retained the figurative intention, minor morphological corrections, such as suggesting the spelling “emnothweni” over the AI’s “enothweni”, remain necessary.)

				Similarly, for the idiom “Ukudl’ imbuya ngothi”, used to express intense poverty, the AI avoided a literal interpretation (which would have meant ‘eating amaranth with a stick’) and instead provided a highly accurate metaphorical interpretation.

				IDIOM 5: “Ukudl’ imbuya ngothi”

				MEANING: “Lisho ukuhlupheka kakhulu, ukushoda, noma ukuphila impilo enzima.”

				EXAMPLE: “Kusukela axoshwa emsebenzini, usadla imbuya ngothi.”

				This output highlights the model’s competency in cross-referencing indigenous botanical references (imbuya - wild spinach/amaranth) with the socio-linguistic concept of enduring extreme poverty. Furthermore, the construction “Ukuhlub’ udlubu ekhasini”, intended to describe revealing a matter in the open, was interpreted appropriately by the AI.

				IDIOM 6: “Ukuhlub’ udlubu ekhasini”

				MEANING: “Kusho ukukhuluma iqiniso noma ukuveza imfihlo ngokusobala, kungase kube ngaphandle kokubekezela.”

				EXAMPLE: “Angisakwazi ukubekezela, ngizohlub’ udlubu ekhasini.”

				The AI accurately utilised the auxiliary modal verb kungase (“it might”), successfully indicating that revealing the truth without patience is situational and a possibility, rather than an absolute rule. These outputs suggest that the AI handles verb morphology and situational contexts quite well, functioning as a viable mediating tool within a learner’s ZPD (Vygotsky, 1978).

				4.4.2	Cultural knowledge and pragmatic competence

				While the AI showed strong competence in interpreting metaphors, its handling of nuanced isiZulu grammar in cultural contexts occasionally revealed algorithmic limitations. A deeper analysis of specific proverbs reveals where the digital tool falls short of human socio-cultural instruction.

				For instance, the AI correctly identified the figurative meaning of the proverb “Ikhiwane elihle ligcwala izibungu” (a cautionary expression about deceptive appearances), symbolically replacing ikhiwane (a fig) with izinto (things). However, it stumbled on complex grammar specific to isiZulu noun classes, demonstrating a mechanical failure.

				PROVERB 2: “Ikhiwane elihle ligcwala izibungu”

				MEANING: “Izinto ezibukeka zinhle ngaphandle zingaba nezinkinga noma ububi ngaphakathi.”

				EXAMPLE: “Ngangingacabangi ukuthi lo msebenzi unenkinga, kodwa ngiyabona-ke, ikhiwane elihle ligcwala izibungu.”

				To understand why this is flawed, one must look at the grammatical mechanics of noun class 10. The word izinto (things) belongs to class 10 (the singular of class 9, into). In isiZulu, the subject/object concord for class 10 is zi-. When forming a relative construction with an adjective (such as ‘beautiful’), isiZulu grammar requires a process known as clitic doubling to strengthen the concord agreement. The AI output provided zinhle, which is incomplete. Grammatically, it should have used the concord twice, reading izinto ezibukeka zizinhle 
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				ngaphandle. The AI’s failure to deploy clitic doubling underscores a broader issue: LLMs often process African languages using isolating syntactic rules (similar to English), failing to execute the intricate, recursive prefix stacking required in agglutinative languages.

				Similarly, the interpretation of “Ukhamba lufuze imbiza”, a proverb encapsulating intergenerational resemblance, showed appropriate figurative intent but failed due to poor, culturally shallow vocabulary selection.

				PROVERB 1: “Ukhamba lufuze imbiza”

				MEANING: “Usho ukuthi ingane noma umuntu uhlangana nezici zabazali noma labo abamkhulisa.”

				EXAMPLE: “Bheka indlela akhuluma ngayo, ukhamba lufuze imbiza.”

				While the AI successfully avoided a literal translation regarding clay pots, its analysis severely flattened the cultural context. In traditional isiZulu heritage, the ukhamba and the imbiza are deeply symbolic artefacts representing ancestral connection, family lineage, and community cohesion. The proverb dictates that the smaller pot inherently takes after the larger one symbolising that a child inherits the spiritual, moral, and genetic traits of their parents (ukufuza). However, the AI selected the word uhlangana (to meet or join) to explain this connection. The use of “uhlangana” is pragmatically inappropriate in this context; a child does not merely “meet” or “join” their parents’ characteristics. Because the AI lacked deep cultural knowledge of the metaphysical significance of clay pots in the transmission of identity, it defaulted to a surface-level verb, thereby losing the intended ancestral weight of the proverb.

				Finally, the idiom “Ukushaywa ngemfe iphindiwe” revealed pragmatic weaknesses.

				IDIOM 9: “Ukushaywa ngemfe iphindiwe”

				MEANING: “Ukuphindela endabeni esiyixoxile noma emacaleni asedlulile—ukuphumela obala ngecala noma iphutha elidlule.”

				EXAMPLE: “Ungangishayi ngemfe iphindiwe, sakhuluma ngalokho.”

				Human Baseline Interpretation: Kusho ukujeziswa kabuhlungu, noma ukuthola isijeziso esiphindwe kabili ngenxa yephutha.

				By comparing the AI’s output with a human baseline, it is evident that while ChatGPT produces grammatically acceptable isiZulu, it occasionally requires human oversight to integrate communal dimensions that define absolute pragmatic competence fully.

				4.4.3	Implications for autonomous learning

				Based on the evaluated examples, this study shows that AI models have made tremendous progress in successfully interpreting complex isiZulu idioms and proverbs. The AI demonstrated notable cultural competence, largely avoiding literal translations in favour of appropriate figurative meanings. Its 24/7 availability offers practical benefits for autonomous learning, especially where access to fluent teachers is limited.

				However, the study also highlights that AI is not yet reliable as a standalone tool without oversight. While it succeeds in broad metaphorical interpretation, it still struggles with localised linguistic phenomena, such as clitic doubling and context-specific vocabulary selection. To effectively support cultural continuity and linguistic proficiency, ChatGPT must be integrated within a broader activity system (Engeström, 1987) that includes human-centred instructional design and feedback loops involving indigenous language experts.
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				4.4.4	Data sovereignty and ethical artificial intelligence

				The integration of AI into indigenous language learning also necessitates a critical reflection on data sovereignty and the ethical use of AI. Currently, large multinational tech companies are scraping vast amounts of linguistic data, including oral histories, idioms, and indigenous knowledge systems, to train their language models, often without the explicit consent, compensation, or structural ownership of the communities from which this knowledge originates. In the context of isiZulu, treating the language merely as raw data to be extracted and commodified risks repeating historical patterns of colonial exploitation. For AI to truly empower indigenous education, policy frameworks must be established that prioritise data sovereignty, ensuring that local communities retain control over how their linguistic heritage is digitised, utilised, and represented in global AI models (Joseph & Sa’ad, 2025).

				4.4.5	Teacher professional development and new competencies

				As AI tools inevitably enter the educational sphere, the role of the isiZulu language educator must radically evolve. Rather than acting as the sole transmitter of knowledge, teachers must be trained to serve as critical evaluators of AI outputs. This requires a completely new set of professional competencies. Teacher development programs must integrate AI literacy, training educators to identify when an AI commits subtle grammatical errors (such as missing the clitic doubling in zizinhle) or when it engages in algorithmic cultural flattening (such as misusing uhlangana in an ancestral context). Teachers must be equipped to guide L2 learners in treating AI outputs not as unquestionable facts, but as draft texts that require human, culturally grounded interrogation (Aljemely, 2024).

				Limitations

				While this exploratory study provides critical insights, several limitations must be acknowledged. First, the evaluation focused only on a specific sample of idioms and proverbs targeted at L2 learners. Other discourse types, such as oral praise poetry (izibongo) or formal academic registers, were not tested. Secondly, the study did not include direct learner participation. Although prompt engineering simulated learner interactions, the absence of actual users prevented the capture of learner engagement, motivation, and affective responses. Lastly, the AI’s outputs were evaluated using the researcher’s judgment without quantitative linguistic analysis tools, which future mixed-methods research could address.

				Conclusion

				This study explored the potential of ChatGPT to support advanced isiZulu language learning through the lens of socio-cultural theory and constructivist pedagogy. By evaluating the AI’s performance across vocabulary acquisition, grammatical accuracy, cultural knowledge, and pragmatic competence, the research illuminated the substantial progress AI has made in indigenous language education.

				Answering the core research questions, the findings demonstrate that AI-driven autonomous learning can effectively interpret and scaffold intermediate-to-advanced isiZulu idioms by grasping their figurative meanings and avoiding literal mistranslations. However, occasional limitations in noun-class agreement (such as clitic doubling) and nuanced vocabulary selection demonstrate that the AI functions best as a collaborative mediating tool within Vygotsky’s ZPD rather than a standalone replacement for educators. By embedding indigenous knowledge systems into CHAT-based pedagogical frameworks, developers and 
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				educators can create inclusive digital environments that affirm cultural identity and support advanced linguistic proficiency.

				Artificial intelligence use acknowledgment

				Artificial intelligence (AI) tools were used in the preparation of this manuscript to support grammar refinement, clarity, and coherence of writing. The researchers reviewed and edited all outputs to ensure scholarly rigour and compliance with academic standards.

				The following tools were used:

				ChatGPT (version GPT-4, developed by OpenAI) to assist in phrasing acknowledgments and structuring academic writing.

				Grammarly (Grammarly Inc.), used for grammar, tone, and clarity checks.

				Paperpal (developed by Cactus Communications), used to enhance academic language and improve readability.
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				Appendix A: Additional AI-generated outputs (Unused in primary text)

				To ensure comprehensive methodological transparency, the remaining raw data generated by ChatGPT during the study’s data collection phase is presented below. These outputs reflect the AI’s response to the original prompts for idioms and proverbs that were not detailed in the primary analysis.

				A.1	Additional isiZulu Idioms

				IDIOM 1: “Ikhuba alizala nkonyane ubulibazeko”

				MEANING: Lisho ukuthi umuntu onokuziphatha kabi noma ongekho esimisweni akakwazi ukuzala umuntu onokuziphatha okuhle—ubulibazeko busho ukuthi ukuphuza ukwenza into efanele kuholela ekutheni izinto zingahambi kahle.

				EXAMPLE: “Nansi indodakazi kaZondi, iyafana noyise. Ikhuba alizala nkonyane ubulibazeko.”

				IDIOM 2: Ukuthunga intebe

				MEANING: Lisho ukulungiselela ukuthi umuntu abekwe esikhundleni noma azuze into, ngokumlobela noma ukumfakazela ngendlela yokumkhuthaza.

				EXAMPLE: “Abantu bakithi sebethunge intebe kuSizwe ukuba abe yimeya.”

				IDIOM 4: Ukuphind’ iminyane isibhuliwe

				MEANING: Ukuphinda into eseyenzekile noma ehlulekile, kuyingozi noma kuyize ngoba isilungisiwe noma isehliwe.

				EXAMPLE: “Ungaphind’ iminyane isibhuliwe, vele umsebenzi lo sewanqanyulwa.”

				IDIOM 7: Uthinte ubhece esafinya

				MEANING: Usho ukuthi umuntu uthinte into ebucayi noma waphazamisa umuntu osenesikhathi ephatheke kabi noma ekade ethukuthele.

				EXAMPLE: “Uma umthethisa manje, uthinte ubhece esafinya.”

				IDIOM 8: Ukwanda ngomlomo njengebhenge

				MEANING: Lisho ukukhuluma kakhulu ngaphandle kwesenzo noma izenzo ezingabonakali—ukuba namazwi amaningi kodwa ingenzi.

				EXAMPLE: “Usazokwenza konke lokhu? Kwakufanele kube sekwenziwe. Sewanda ngomlomo njengebhenge.”

				IDIOM 10: Ukuthukusela [umuntu] ugaba othuthwini

				MEANING: Lisho ukwehlisa isithunzi somuntu noma ukumgcona ebantwini, emcindezela lapho esengazilungiseleli.

				EXAMPLE: “Wamthukusela ugaba othuthwini phambi kwezivakashi.”
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				A.2	Additional isiZulu Proverbs

				PROVERB 3: “Ukuzala Ukuzelula”

				MEANING: Ukuba nabantwana kusho imithwalo nemfanelo eminingi—ukwelula amandla nezinsiza.

				EXAMPLE: “Sekumele sibhekelele izidingo zengane—ukuzala ukuzelula.”

				PROVERB 4: “Isalakutshelwa Sibona Ngomopho”

				MEANING: Lowo ongafuni ukulalela izixwayiso uzofunda ngezindlela ezinzima—ezibuhlungu.

				EXAMPLE: “Ngangimxwayisile kodwa akazange alalele—isalakutshelwa sibona ngomopho.”

				PROVERB 5: “Akukho Soka Elingenasici”

				MEANING: Akekho umuntu ophelele—wonke umuntu unenkinga noma iphutha.

				EXAMPLE: “Ungamgconeli, akukho soka elingenasici.”

				PROVERB 6: “Izandla Ziyagezana”

				MEANING: Ukubambisana phakathi kwabantu kuyasiza—sonke sidingana.

				EXAMPLE: “Masisebenzisane kule phrojekthi—izandla ziyagezana.”

				PROVERB 7: “Inkomo Ingazala Umuntu”

				MEANING: Abantu abahloniphekile bangavela ezimeni eziphansi noma ezilula.

				EXAMPLE: “Ungamdelele, inkomo ingazala umuntu.”

				PROVERB 8: “Isitsha Esihle Asidleli”

				MEANING: Izinto ezinhle azihlali isikhathi eside—noma umuntu omuhle uthandwa kakhulu noma uhlushwa.

				EXAMPLE: “Usuthathelwe umyeni? Isitsha esihle asidleli.”

				PROVERB 9: “Umuthi Ugotshwa Usemanzi”

				MEANING: Umuntu kufanele aqondiswe esakhula—abancane bayalungiseka kalula.

				EXAMPLE: “Mfundise kusenesikhathi, umuthi ugotshwa usemanzi.”

				PROVERB 10: “Induku Enhle Ikhiwa Ezizweni”

				MEANING: Ubuhle, ubuhlakani, noma usizo lungatholakala nakwabanye—kungekho ekhaya kuphela.

				EXAMPLE: “Ungamkhiphi ngaphandle ngoba ungowangaphandle—induku enhle ikhiwa ezizweni.”
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