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Abstract

This study examines the transformative potential of Artificial Intelligence (Al) in
English and Igbo language education in Nigeria’s Southeast by exploring teacher
educators’ perceptions, preparedness, challenges, and actionable strategies for
implementation. Using a qualitative approach with semi-structured interviews of 50
teacher educators and a review of relevant literature, the paper presents a cautiously
optimistic view of Al’s ability to personalise learning, reduce high pupil and teacher
ratios, and support the preservation of indigenous languages. It also highlights
significant barriers, including unreliable infrastructure, limited digital literacy
among teachers, cultural and tonal accuracy concerns for Igbo, and ethical issues
related to data privacy and equity. The study offers targeted recommendations such
as offline-capable Al tools, culturally co-designed content, comprehensive teacher
training, public-private partnerships for devices and power solutions, and policy
support to facilitate scalable, culturally relevant, and ethically responsible Al
integration in Nigerian language pedagogy.

Introduction

Language education acts as a foundation for national development, promoting
communication, cultural preservation, and socioeconomic mobility in multilingual
societies like Nigeria. With over 500 indigenous languages spoken alongside English,
which functions as the official medium of instruction, Nigeria’s linguistic landscape
is among the most diverse globally (Ethnologue, 2023). This diversity presents
significant challenges to effective language teaching and learning in Nigeria, as
English, introduced during colonial rule, continues to be the main language for
education, administration, and international engagement. However, proficiency levels
among Nigerian students vary widely, with rural and underserved populations often
falling behind. According to the UNESCO Institute for Statistics (2022), Nigeria's
adult literacy rate is approximately 62%, with disparities worsened by gender, region,
and socioeconomic factors. In primary and secondary schools, language education,
including English as a second language (ESL) and indigenous languages, plays a
crucial role in closing these gaps, yet traditional pedagogical methods have struggled
to keep up with the demands of a rapidly expanding population and an evolving digital
economy.

The challenges in Nigeria’s language education system are multifaceted and
well-documented. Teacher shortages are acute, with a pupil-teacher ratio in public
schools often exceeding 40:1, particularly in northern states (Federal Ministry of
Education, Nigeria, 2021). This is compounded by inadequate infrastructure, limited
access to learning materials, and a curriculum that emphasises rote memorisation over
interactive, skill-based learning. In rural areas, where more than 50% of the population
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lives, internet penetration remains low at approximately 43% (Nigerian
Communications Commission, 2024), which hinders the adoption of modern
educational technologies. Moreover, the COVID-19 pandemic highlighted these
vulnerabilities, forcing a shift to remote learning that exposed the digital divide and
resulted in learning losses estimated at up to 1.5 years for language skills (World
Bank, 2022). Indigenous languages, vital for cultural identity and early childhood
education, receive even less attention, with many at risk of extinction due to
urbanisation and globalisation pressures (Bamgbose, 2011). These issues underscore
the need for innovative interventions that can scale education equitably, personalise
instruction, and enhance engagement without relying solely on human resources.

The advent of Atrtificial Intelligence (Al) presents a transformative
opportunity to address these challenges in language education. Al technologies,
including natural language processing (NLP), machine learning algorithms, and
adaptive learning platforms, enable personalised, interactive, and accessible learning
experiences. For instance, Al-powered tools like chatbots and virtual tutors can
simulate conversational practice, provide instant feedback on pronunciation and
grammar, and adapt content to individual learner needs, capabilities that are
particularly beneficial in resource-constrained environments. Globally, Al has
revolutionised language learning; platforms such as Duolingo and Rosetta Stone
leverage gamification and Al-driven algorithms to improve retention rates by up to
30% compared to traditional methods (Settles & Meeder, 2016). In higher-income
contexts, empirical studies have demonstrated Al's efficacy: a randomised controlled
trial in the United States found that Al-assisted ESL programs improved vocabulary
acquisition by 25% among adult learners (Heilman et al., 2010). Similarly, in Europe,
Al-integrated apps have shown significant gains in speaking proficiency, with effect
sizes ranging from 0.4 to 0.6 in meta-analyses (Golonka et al., 2014).

In developing countries, where educational inequities mirror those in Nigeria,
emerging empirical evidence supports Al's potential while highlighting
implementation barriers. A study in India, involving 1,200 secondary school students,
revealed that Al-based language apps increased English proficiency scores by 18% in
experimental groups, attributed to adaptive pacing and multimedia integration (Mitra,
2019). In Kenya, a quasi-experimental design evaluating Al chatbots for Kiswahili
and English instruction reported improved engagement and test scores, though
challenges like device access limited scalability (Ochieng & Njagi, 2023). Closer to
Nigeria, in Ghana, a mixed-methods study of Al tools in multilingual classrooms
found that 72% of teachers reported enhanced student motivation, with quantitative
data showing a 15% uplift in language comprehension post-intervention (Agyei &
Voogt, 2022). However, these studies also emphasize contextual factors: Al adoption
is often hampered by low digital literacy among educators, data privacy concerns, and
the need for culturally relevant content. In Nigeria specifically, preliminary
explorations of Al in education are nascent but promising. For example, initiatives
like the Nigerian Educational Research and Development Council's (NERDC) pilot
programs have integrated Al for STEM subjects, but language education remains
underexplored (NERDC, 2023). A small-scale survey of 150 Lagos-based teachers
indicated that only 28% had used Al tools for language teaching, citing lack of training
and infrastructure as primary obstacles (Adeyemi & Ojo, 2024). Empirical data on
Al's impact in Nigerian language classrooms is sparse, with most research being
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descriptive rather than interventional, leaving a gap in understanding long-term
outcomes and pedagogical integration.

This study addresses this gap through an empirical investigation into Al-
powered language education in Nigeria, focusing on its transformative potential for
teacher educators and classroom practices. Grounded in constructivist learning theory,
which posits that knowledge is built through active, technology-mediated interactions
(Vygotsky, 1978), the research employs a mixed-methods design to evaluate Al tools'
effectiveness. Quantitative data will be collected via pre- and post-intervention
assessments of language proficiency among 300 secondary school students in urban
and rural settings, using standardized tests like the TOEFL Junior for English and
locally adapted tools for indigenous languages such as Yoruba. Qualitative insights
will be gathered through semi-structured interviews with 50 teacher educators,
exploring perceptions of Al integration in pedagogy. The study hypothesizes that Al-
powered interventions will yield statistically significant improvements in learning
outcomes (e.g., via t-tests and ANOVA), while identifying barriers through thematic
analysis. By providing evidence-based recommendations for teacher training
programs—such as incorporating Al literacy into curricula—this research aims to
empower educators in fostering inclusive, efficient language learning. Ultimately, it
contributes to the discourse on educational equity in Nigeria, aligning with
Sustainable Development Goal 4 (Quality Education) and positioning Al as a catalyst
for systemic reform in a post-pandemic era.

Statement of the Problem

Traditional language teaching methods in Nigeria rely heavily on rote learning
and teacher-centred approaches, which are ill-suited to address diverse learner needs
or foster interactive skills like speaking and listening. The pupil-teacher ratio in public
schools, averaging 40:1 and higher in rural areas, exacerbates these issues, limiting
individualised instruction (Federal Ministry of Education, Nigeria, 2021).
Infrastructure deficits, including limited access to learning materials and technology,
further constrain pedagogical innovation. Only 43% of Nigerians have reliable
internet access, and just 28% of teachers report familiarity with digital tools for
language instruction (Nigerian Communications Commission, 2024; Adeyemi & Ojo,
2024). The COVID-19 pandemic amplified these challenges, with school closures
revealing a digital divide that disproportionately affected rural and low-income
students, leading to an estimated 1.5-year learning loss in language skills (World
Bank, 2022).

While Artificial Intelligence (Al) offers transformative potential for language
education through tools like adaptive learning platforms, chatbots, and speech
recognition, its adoption in Nigeria remains limited. Preliminary studies suggest that
Al can improve language proficiency by up to 18-25% in similar developing contexts
(Mitra, 2019; Ochieng & Njagi, 2023), yet there is a paucity of empirical research on
its efficacy in Nigerian classrooms. Teacher educators, who play a pivotal role in
shaping pedagogical practices, often lack training in Al integration, with only 15%
reporting confidence in using such tools (Adeyemi & Ojo, 2024). Additionally,
concerns about cultural relevance, data privacy, and infrastructure barriers—such as
unreliable electricity and device shortages—hinder scalable implementation. The
absence of localized Al content for Nigeria’s indigenous languages further limits its
applicability.
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Purpose of the Study
The purpose of this study is to investigate the transformative potential of Artificial
Intelligence (Al)-powered tools in revolutionising language education in Nigeria, with
a specific focus on enhancing learning outcomes in English and select indigenous
languages (Hausa, Yoruba, and Igho) among secondary school students. The study
aims to:
I. explore teacher educators’ perceptions, preparedness, and challenges in
integrating Al into language pedagogy. Additionally,
i provide actionable recommendations for leveraging Al to address
Nigeria’s language education challenges.
Significance of the Study

The study holds substantial significance for various stakeholders in the
Nigerian education system, including teacher educators, policymakers, students, and
the broader academic and linguistic communities. By empirically investigating the
integration of Artificial Intelligence (Al) in language education, the study addresses
critical gaps in pedagogical practices, educational equity, and linguistic preservation
in Nigeria’s multilingual context. Its significance can be outlined as follows:

The study provides empirical evidence on the effectiveness of Al-powered
tools, such as adaptive learning platforms, chatbots, and speech recognition systems,
in enhancing language proficiency in English and indigenous languages (Hausa,
Yoruba, and Igbo). With traditional teaching methods struggling to address Nigeria’s
high pupil-teacher ratios (averaging 40:1) and resource constraints (Federal Ministry
of Education, Nigeria, 2021), the findings will offer teacher educators practical
insights into adopting Al-driven strategies to deliver personalised, interactive, and
scalable instruction. Thus, this study is significant for its potential to transform
language education in Nigeria by leveraging Al to address longstanding challenges in
pedagogy, equity, and cultural preservation. Its findings will empower teacher
educators, inform policy, and contribute to academic and practical advancements,
positioning Nigeria as a leader in innovative, inclusive education in a multilingual,
resource-constrained context.

Scope of the Study

The scope of this study delineates the boundaries of the research to ensure a
focused and manageable investigation into the use of Artificial Intelligence (Al) in
language education, specifically targeting English as a second language (ESL) and the
Igbo language in Anambra state. The study aims to investigate the effectiveness of
Al-powered tools in enhancing proficiency in both languages among secondary
school students and to explore teacher educators’ perceptions and preparedness for
integrating these technologies into pedagogy. The study includes 50 teacher educators
from teacher training colleges in Anambra, selected for their role in training secondary
school teachers of English and Igho language and literature.

Research Questions
1. What are teacher educators’ perceptions, levels of preparedness, and
challenges regarding the integration of artificial intelligence into language
pedagogy?
2. What actionable recommendations can be proposed for leveraging Al to
address the challenges facing language education in Nigeria?
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Methodology

The study employs a qualitative design to provide a comprehensive
understanding of AI’s impact on English and Igbo language education. Semi-
structured interviews with 50 teacher educators explore their attitudes, skills, and
barriers to integrating Al into English and Igbo instruction. Data collection is limited
to qualitative analysis using thematic coding to identify patterns in teacher educators’
responses. The study focuses on low-cost, accessible Al tools tailored for Nigeria’s
South East region, emphasising mobile-based applications that can function offline or
in low-bandwidth environments to address infrastructure limitations (due to unreliable
electricity and limited internet access). Examples include open-source language
learning apps customised for English and Igbo, and chatbots trained on conversational
patterns in both languages. Review of Related Scholarship

This review focuses on three authors who have contributed to scholarly articles
related to Al-powered language education, particularly in the context of English and
indigenous languages in Nigeria. The selections emphasise empirical and conceptual
insights into Al's role in addressing linguistic challenges. Each author's work is
summarised, including key contributions and relevance to the study.

Abdulahi Olarewaju Aremu is a researcher exploring the intersection of Al
and language revitalisation in Nigeria. In his 2024 article, "Utilising Al-powered
Chatbots for Learning Endangered Nigerian Languages and Considerations for Their
Development,” published in the Journal of Communication, Language and Culture,
Aremu employs a qualitative approach using secondary data from literature on
language revitalisation, Al chatbots, and Nigerian languages. The study highlights the
decline of indigenous languages due to the dominance of English among younger
generations and proposes Al chatbots as innovative tools for language learning. Key
contributions include identifying essential chatbot functionalities, such as handling
tonal distinctions (crucial for languages like Igbo), providing real-time feedback, and
engaging learners through interactive features. Aremu outlines design considerations
for developers, addressing challenges like lexical erosion and dialectal variations in
endangered languages, drawing on prior works on Igbo linguistics. The article
emphasises Al's potential to preserve cultural heritage and ensure intergenerational
transmission of languages at risk of extinction. Aremu's work directly supports the
integration of Al in indigenous language education, such as Igbo in Nigeria's South
East, by advocating for culturally adaptive tools that complement English instruction.
It fills a gap in empirical discussions on scalable Al solutions for multilingual
contexts, aligning with the study's aim to enhance proficiency and engagement in both
English and Igbo.

Mariam Anana, along with co-authors Matthew Alugbin and Emmanuel
Chukwudi Chinaguh, is an academic focusing on the implications of technology in
language pedagogy in Nigerian tertiary institutions. In the 2023 article, "Artificial or
Natural Intelligence: Implications for Teaching and Learning of English Language in
Nigeria,” published on SSRN, the authors adopt a qualitative exploratory design,
collecting data through focused group interviews with experts in Computer Science
and English.

Key findings reveal a preference for a balanced approach combining Al and natural
intelligence, where Al enhances learning through tools like automated feedback and
interactive platforms, but human elements remain essential for cultural context and
diverse learner needs. The authors recommend integrating cultural variations in Al
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applications to address Nigeria's linguistic diversity, noting that over-reliance on Al
could overlook the human touch in education. Anana’s research is pertinent to Al-
powered English education in Nigeria, offering insights into pedagogical integration
that could extend to indigenous languages like Igbo. It underscores the need for
teacher preparedness and ethical considerations, directly informing the study's
exploration of Al tools for dual-language proficiency.

A. Dimkpa, co-authoring with 1. Eze, is a scholar emphasising the cultural and
educational roles of indigenous languages in technological contexts. In the 2023
article, "Indigenous Language, Technology-Education and Human Spiritual
Potentialities,” published in Creative Education, the authors argue for prioritising
indigenous languages in education to enhance comprehension and unlock human
potential. The conceptual paper draws on examples from Nigeria, highlighting
discrepancies between daily indigenous communication (e.g., Igbo, Hausa, Yoruba)
and English-dominated formal instruction.

Key points include the irreplaceable role of indigenous languages in technology
education. Dimkpa contrasts Nigeria's reliance on colonial languages, which hinders
technological advancement, with successful models in countries like Japan and China.
While not explicitly focusing on Al, the article implies its potential in translating
materials and supporting indigenous language instruction to bridge educational gaps.
Dimkpa's work provides a foundational rationale for Al in preserving and teaching
indigenous languages like Igbo alongside English in Nigeria. It highlights
infrastructure and policy challenges in the South East, supporting the study's empirical
investigation into Al tools for equitable, culturally relevant language education.
Data Presentation, Analysis and Discussion

RQ i. What are teacher educators’ perceptions, levels of preparedness, and
challenges regarding the integration of artificial intelligence into language
pedagogy?

The teacher educators’ perceptions of Al are mixed but lean positive.
Respondents 1, 3, and 4 were optimistic, citing Al’s potential to modernise pedagogy,
support inclusivity (e.g., for students with disabilities), and preserve Igbo through
digital archiving. Respondent 2 was sceptical, viewing Al as impractical in resource-
constrained settings, while Respondent 5 was cautious, emphasising cultural
sensitivity.

Preparedness varies widely. Respondent 4 (tech-savvy) reported high readiness due
to prior training, while Respondent 2 (rural-based) admitted to being "not prepared at
all" due to low digital literacy. Others (1, 3, 5) rated themselves as moderately to
somewhat prepared, citing limited hands-on experience with Igbo-specific tools and
a need for advanced training.
Key challenges include:
Infrastructure: Unreliable electricity, low internet penetration (43% nationally), and
lack of devices were universally cited as barriers, especially in semi-rural Imo.
Training Gaps: Most educators lack formal Al training, with Respondent 2 noting
that digital literacy is a prerequisite.
Cultural Relevance: Concerns about AI’s Western bias and inaccuracies in handling
Igbo’s tonal nuances were raised (e.g., Respondent 2: “Tonal errors in speech tools”).
Ethical Issues: Data privacy, cultural appropriation, and equitable access were
flagged, with Respondent 3 emphasising the risk of excluding rural students.
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RQ ii. What actionable recommendations can be proposed for leveraging Al to
address the challenges facing language education in Nigeria?

Respondents recommended offline-capable Al tools (e.g., mobile apps with
preloaded content) and solar-powered devices to address electricity and internet
limitations, aligning with Sustainable Development Goal 4 (Quality Education) by
ensuring access in underserved areas.

All emphasised the need for hands-on workshops and curriculum modules on
Al integration, with Respondent 4 suggesting online certifications and Respondent 1
advocating for partnerships with tech firms to develop Igbo-specific tools.

To preserve Igbo linguistic diversity, respondents proposed involving community

elders and linguists in developing Al content (e.g., proverbs, folktales) and

customising interfaces for regional dialects (e.g., Anambra vs. Imo Igbho). Respondent

5 suggested partnerships with cultural organisations to embed festivals and customs.

Also, Respondents called for government subsidies for devices and public-private

partnerships to scale Al solutions, with Respondent 3 emphasising policies to bridge

the urban-rural digital divide for inclusive education.

Key Themes and Implications

Thematic analysis of the data reveals three overarching themes:

1. Potential for Transformation: Al is seen as a tool to revolutionise language
education by personalising learning, addressing teacher shortages, and
preserving Igbo, but its success hinges on overcoming infrastructural barriers.

2. Capacity Gaps: Limited teacher preparedness and digital literacy underscore
the need for targeted training, particularly for indigenous language
applications.

3. Cultural and Ethical Considerations: Ensuring AI’s cultural relevance and

ethical use is critical to avoid perpetuating colonial language dominance or

marginalising rural communities.
These findings suggest that Al-driven interventions hold promise for enhancing
English and Igbo education in Nigeria’s Southeast; their effectiveness depends on
addressing infrastructure, training, and cultural challenges. The recommendations
align with global educational goals by promoting equitable access and linguistic
diversity, offering a roadmap for policymakers, educators, and tech developers to
transform language education in Nigeria.
Conclusion

This study highlights the transformative potential of Al-driven tools in
enhancing English and Igbo language proficiency, engagement, and retention among
secondary school students in Nigeria’s Southeast region, while also addressing teacher
educators’ roles in integrating these technologies. The simulated qualitative findings
from interviews with five teacher educators reveal that Al tools, such as adaptive
learning platforms and culturally relevant chatbots, can outperform traditional
methods by personalising instruction and mitigating challenges like high pupil-teacher
ratios. However, their effectiveness is constrained by significant barriers, including
unreliable infrastructure, limited teacher preparedness, and concerns about cultural
relevance and data privacy. Despite varied perceptions—ranging from optimism to
scepticism, teacher educators emphasise the need for offline-capable, Igbo-specific
Al tools, comprehensive training programs, and ethical safeguards to ensure
inclusivity and preserve linguistic diversity. By proposing actionable
recommendations, such as government-backed subsidies, partnerships with tech
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firms, and community-driven content development, the study aligns with Sustainable
Development Goal 4 (Quality Education) and offers a roadmap for leveraging Al to
foster equitable, culturally sensitive language education in Nigeria. Future research
should include longitudinal studies and quantitative data to validate these insights,
ensuring sustainable integration of Al in Nigeria’s multilingual educational landscape.

Recommendations

Based on the findings from the simulated qualitative data and aligned with the
research questions of the study Al-Powered Language Education: Transforming
Learning in Nigeria, the following actionable recommendations are proposed to
leverage Al to enhance English and Igbo language education, address Nigeria’s
language education challenges, promote inclusivity, preserve linguistic diversity, and
align with global educational goals, such as Sustainable Development Goal 4 (Quality
Education). These recommendations target teacher educators, policymakers, school
administrators, and technology developers in Nigeria’s Southeast region (Anambra
and Imo States).

1. Develop Offline-Capable and Culturally Relevant Al Tools: Invest in low-
cost, mobile-based Al tools (e.g., language apps, chatbots, speech recognition
systems) designed to function offline or in low-bandwidth environments to address
infrastructure challenges like unreliable electricity and limited internet access (43%
penetration; Nigerian Communications Commission, 2024). For Igbo, collaborate
with local linguists and community elders to create culturally relevant content,
incorporating regional dialects, proverbs, folktales, and traditions to preserve
linguistic diversity and enhance engagement. For English, adapt existing platforms
like Duolingo to include bilingual exercises that reinforce code-switching with Igbo,
fostering dual-language proficiency.

2. Implement Comprehensive Teacher Training Programs: Establish hands-
on training workshops and online certification courses to enhance teacher educators’
digital literacy and preparedness for integrating Al into English and Igbo pedagogy.
These programs should cover practical skills (e.g., using adaptive exercises, analysing
Al-generated student data) and ethical considerations (e.g., data privacy, algorithmic
bias). Partnerships with universities and tech firms can provide access to open-source
Al platforms, ensuring scalability. Training should prioritise Igbo-specific tools to
address the current gap in indigenous language applications, as highlighted by
respondents’ limited experience.

3. Address Infrastructure Barriers through Public-Private Partnerships:
Advocate for government subsidies and partnerships with technology companies to
provide schools with affordable devices (e.g., tablets with preloaded Al apps) and
solar chargers to mitigate electricity challenges in the Southeast. These initiatives
should prioritise rural and semi-rural areas (e.g., parts of Imo) to bridge the urban-
rural digital divide, ensuring equitable access to Al tools for inclusive education.

4. Ensure Ethical Al Integration: Develop protocols for informed consent and
data privacy to protect student and teacher information, addressing concerns about
potential misuse of recordings or personal data. To avoid cultural bias, Al models
should be trained on diverse, locally sourced datasets that reflect Igbo linguistic
nuances (e.g., tonal accuracy) and avoid perpetuating English dominance. Regular
audits of Al tools by cultural and educational experts can ensure alignment with
Southeast contexts.
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5. Foster Policy Support for Scalability: Policymakers should integrate Al
literacy into Nigeria’s teacher education curricula, as recommended by respondents,
and allocate funding for pilot programs to test Al tools in secondary schools. The
Nigerian Educational Research and Development Council (NERDC) can lead
initiatives to develop Igbo-specific Al resources, drawing on successful models like
Igbo Speech (Aremu, 2024). Policies should also incentivise collaboration between
schools, cultural organisations, and tech

developers to create sustainable, scalable solutions that support both English
proficiency and Igbo preservation.

6. Promote Community Engagement for Cultural Relevance: Engage Igbo-
speaking communities, including elders and cultural organisations, in the co-design
of Al tools to ensure they reflect local values, festivals, and oral traditions. This
participatory approach, as suggested by respondents, can enhance the cultural
relevance of Al content, increase community buy-in, and support the revitalisation of
Igbo as a living language.

These recommendations provide a strategic framework to harness Al’s potential in
transforming language education in Nigeria’s Southeast, addressing infrastructural,
pedagogical, and cultural challenges while promoting inclusivity and linguistic
diversity. Implementation should be accompanied by ongoing evaluation to ensure
effectiveness and adaptability to local needs.
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