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ABSTRACT

The integration of technology and artificial intelligence (Al) has revolutionized
various sectors, including education, particularly in English as a Second
Language (ESL) learning. In Nigeria, where English is the official language for
education and commerce, proficiency in English is crucial for academic and
professional success. However, traditional ESL teaching methods often fail to
meet the diverse linguistic and cultural needs of Nigerian learners, resulting in
varying proficiency levels. This paper explores the potential of digital
transformation and Al to enhance ESL teaching and learning in Nigeria. Al-
driven tools offer personalized learning experiences, adaptive assessments, and
interactive content, while digital transformation facilitates access to quality
educational resources and inclusive learning environments. The study
highlights key opportunities, such as personalized learning, increased
engagement, and improved assessment, while also addressing challenges like
technological  barriers, teacher training, and cultural diversity.
Recommendations include investing in digital infrastructure, developing
teacher-training programs, and ensuring ethical data practices. Future
research should evaluate Al's long-term impact on ESL education in Nigeria
and refine technologies to meet diverse student needs. This study contributes to
the discourse on innovative language teaching approaches in the digital age,
offering insights that extend beyond Nigeria's borders.

KEYWORDS: Artificial Intelligence, English as a Second Language, Digital
transformation.

1.0 INTRODUCTION

In the contemporary digital age, the integration of technology and artificial
intelligence (Al) has revolutionized various sectors, including education. The
advent of digital transformation has opened new avenues for enhancing teaching
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and learning processes, particularly in the context of English as a Second
Language (ESL) education. In Nigeria, where English is widely used as the
official language for education, governance, and commerce, proficiency in
English is crucial for academic success and professional advancement.
However, traditional methods of ESL teaching often fall short in addressing the
diverse linguistic and cultural needs of Nigerian learners, leading to varied
levels of proficiency and engagement (Oladejo, 2018).

The rapid advancements in Al and digital technologies offer promising
solutions to these challenges. Al-driven tools and platforms can provide
personalized learning experiences, adaptive assessments, and interactive content
that cater to individual learning styles and needs (Holmes, Bialik, & Fadel,
2019). Furthermore, digital transformation can facilitate access to high-quality
educational resources, bridge geographical barriers, and promote inclusive
learning environments (Selwyn, 2016). Despite these potential benefits, the
effective harnessing of Al and digital technologies in ESL education in Nigeria
remains largely unexplored.

This paper aims to investigate the potential of digital transformation and Al in
improving the teaching and learning of English as a second language in Nigeria.
By examining the current state of ESL education, exploring the applications of
Al in language learning, and assessing the impact of digital technologies on
teaching and learning outcomes, this study seeks to provide empirical evidence
and practical insights. The findings will contribute to the development of more
effective and inclusive ESL teaching practices, inform policy and curriculum
design, and ultimately enhance the English language proficiency of Nigerian
learners.

Through a comprehensive literature review, conceptual framework, and
discussions on Al Applications in ESL Teaching and Learning, this paper will
address the research objectives and questions, offering a nuanced understanding
of how Al and digital transformation can be explored to improve ESL education
in Nigeria. The implications of this study extend beyond the Nigerian context,
contributing to the broader discourse on innovative language teaching
approaches in the digital age.

2.0 LITERATURE REVIEW

The integration of digital transformation and artificial intelligence (Al) in
education has gained significant attention in recent years, particularly in the
context of English as a Second Language (ESL) teaching and learning. This

Rumfa Journal of Arts, 4, No. 2, January 2026, ISSN: 2992-4251 130



Abdussalam Sani: Artificial Intelligence And Digital Transformation In Esl Situations:
Implications For Pedagogy, Learner Engagement And Instructional Efficiency

literature review explores the current state of ESL education in Nigeria, the role
of digital transformation in education, the applications of Al in language
learning, and the theoretical frameworks underpinning these innovations.
English language education in Nigeria faces numerous challenges, including
large class sizes, limited resources, and a diverse linguistic landscape
(Okebukola, 2014; Banjo, 2017). Traditional teaching methods, often
characterized by rote memorization and grammar-translation approaches, have
shown limited effectiveness in fostering communicative competence and critical
thinking skills (Richards & Rodgers, 2014). The need for innovative and
context-specific teaching methods is evident to address these challenges
effectively.

Digital transformation in education refers to the integration of digital
technologies to enhance teaching and learning processes (Selwyn, 2016). The
use of digital tools and platforms has been shown to improve student
engagement, personalize learning experiences, and facilitate access to
educational resources (Picciano, 2017). In the context of ESL education, digital
transformation can provide interactive and multimedia content, adaptive
assessments, and collaborative learning environments that cater to diverse
learning needs (Chapelle & Sauro, 2017).

Al has emerged as a powerful tool in language education, offering a range of
applications that can enhance teaching and learning outcomes. Natural
Language Processing (NLP) technologies, for instance, can provide automated
feedback on writing and speaking tasks, helping students to improve their
language skills (Dzikovska et al., 2012). Intelligent tutoring systems (ITS) use
Al algorithms to deliver personalized instruction and adaptive assessments,
tailoring learning experiences to individual needs (Graesser et al., 2001).
Additionally, Al-driven chatbots and virtual assistants can facilitate
conversational practice and provide immediate feedback, promoting interactive
and engaging learning experiences (Winkler et al., 2018).

While the potential benefits of Al and digital transformation in ESL education
are well documented, there is a dearth of research specifically focused on the
Nigerian context. The unique linguistic and cultural dynamics of Nigeria
necessitate context-specific investigations to inform effective teaching practices.
Moreover, the practical implications of integrating Al and digital technologies
in ESL classrooms, including teacher training, resource availability, and
infrastructure, remain under-explored.
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3.0 Theoretical Framework

Several theoretical frameworks underpin the integration of Al and digital
transformation in language education. The framework that suits the study is
triangulated. The Digital Transformation Theory and the Artificial Intelligence
in education (AIED) theories serve as foundational lens, emphasizing the
integration of digital technologies into educational practices to fundamentally
change how teaching and learning occur (Westerman et al., 2014). The Digital
Transformation Theory came into limelight in 1996 with no single founder
shaped by interdisciplinary scholars and practitioners but was popularised by
the works of Manuel Castells. The theory argues that Digital technologies create
a network society. In the context of English as a Second Language (ESL)
education in Nigeria, digital transformation involves the use of online platforms,
multimedia resources, and digital intelligence. This theory highlights the
Importance of access and equity, ensuring that digital transformation addresses
technological disparities across different regions in Nigeria. Furthermore, it
underscores the necessity of infrastructure and resources, such as reliable
internet access and digital devices, to support effective implementation
(Selwyn, 2016). Additionally, teacher training is crucial, as educators need the
skills to effectively integrate digital technologies into their teaching practices
(Picciano, 2017). Artificial Intelligence in Education (AIED) theory on the other
hand, explains how Al technologies are designed and applied to enhance
teaching, learning, assessment and educational management by adapting
instruction to learners’ needs, automating routine tasks and generating data-
driven insights tools to facilitate language learning. Artificial Intelligence in
Education (AIED) offers a framework for understanding how Al technologies
can enhance educational outcomes (Holmes et al., 2019). In ESL education, Al
can provide personalized learning experiences, automate administrative tasks,
and offer data- driven insights into student performance. Adaptive learning
platforms powered by Al can tailor content and instruction to individual learner
needs, allowing students to progress at their own pace (Graesser et al., 2001).
Natural Language Processing (NLP) technologies enable real-time feedback and
conversation practice, facilitating language acquisition (Dzikovska et al., 2012).
Moreover, Al-driven data analytics can identify areas for improvement and
tailor instructional strategies, providing a customized learning experience that
Increases student engagement and motivation (Winkler et al., 2018).
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4.0 Al Applications in the Academia and Analysis

4.1 Al Applications in ESL Teaching and Learning

The integration of artificial intelligence (Al) in English as a Second Language
(ESL) education offers numerous opportunities to enhance teaching and
learning processes. Al-driven tools and platforms can provide personalized
learning experiences, automate administrative tasks, and offer data-driven
insights into student performance. This section highlights key Al applications in
ESL teaching and learning, focusing on Al-powered language learning
platforms and apps, Al-driven assessment and feedback systems, intelligent
tutoring systems, Al for enhancing teacher professional development, and Al
for language practice and fluency development.

4.2 Al-Powered Language Learning Platforms and Apps

Al-powered language learning platforms and apps are revolutionizing how
students learn English. These platforms use Al algorithms to tailor content to
individual learner needs, providing adaptive and personalized learning
experiences. For instance, platforms like Duolingo and Babbel use Al to create
customized learning paths based on a student's proficiency level and learning
pace. These platforms offer interactive exercises, gamified learning experiences,
and real-time feedback, making language learning more engaging and effective
(Von Ahn, 2013; Winkler et al., 2018).

In the Nigerian context, such platforms can address the diverse linguistic and
cultural needs of learners, offering a range of multimedia resources, including
videos, audio recordings, and interactive quizzes. By providing rich and varied
language input, these platforms can enhance language acquisition and promote
communicative competence (Krashen, 1985).

4.3  Al-Driven Assessment and Feedback Systems

Al-driven assessment and feedback systems are transforming how student
performance is evaluated and how feedback is provided. Natural Language
Processing (NLP) technologies enable automated scoring and feedback on
written and spoken tasks. For example, tools like Grammarly and Turnitin use
Al to provide instant feedback on grammar, punctuation, and style, helping
students to improve their writing skills (Dzikovska et al., 2012).

In ESL classrooms, Al-driven assessment systems can offer immediate and
personalized feedback, allowing students to identify areas for improvement and
track their progress over time. These systems can also provide teachers with
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valuable insights into student performance, enabling them to tailor instructional
strategies to meet individual learner needs (Graesser et al., 2001).

4.4 Intelligent Tutoring Systems for ESL

Intelligent tutoring systems (ITS) use Al algorithms to deliver personalized
instruction and adaptive assessments. These systems can simulate one-on-one
tutoring sessions, providing students with immediate feedback and guidance.
For instance, Carnegie Learning's MATHia and Pearson's ALEKS use Al to
adapt to a student's learning pace and style, offering customized learning
experiences (VanLehn, 2011).

In the context of ESL education, ITS can tailor content and instruction to
individual learner needs, allowing students to progress at their own pace. These
systems can also provide scaffolded support, breaking down complex tasks into
manageable components and offering immediate feedback. By reducing
cognitive overload, ITS can enhance language acquisition and improve learning
outcomes (Sweller, 1988).

4.5 Al for Enhancing Teacher Professional Development

Al can also play a crucial role in enhancing teacher professional development.
Al-driven tools can provide teachers with personalized training and support,
helping them develop the skills needed to effectively integrate digital
technologies into their teaching practices. For example, platforms like Coursera
and edX use Al to offer personalized learning paths and adaptive assessments,
enabling teachers to upgrade their skills and knowledge (Koller & Ng, 2013).

In Nigeria, Al-driven professional development programs can address the
unique challenges faced by educators, offering tailored training and support.
These programs can also provide teachers with access to a wide range of
educational resources, including online courses, webinars, and virtual
communities of practice, promoting continuous learning and professional
growth (Picciano, 2017).

4.6 Al for Language Practice and Fluency Development

Al-driven tools can facilitate language practice and fluency development by
providing real-time feedback and conversation practice. For instance, Al-
powered chatbots and virtual assistants can simulate conversational exchanges,
allowing students to practice speaking and listening skills. Tools like Replika
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and Cleverbot use Al to engage users in natural conversations, providing
immediate feedback and guidance (Winkler et al., 2018).

In ESL classrooms, Al-driven language practice tools can offer authentic
communication opportunities, enabling students to develop their fluency and
confidence in speaking English. These tools can also provide teachers with
insights into student performance, allowing them to tailor instructional
strategies to meet individual learner needs (Chapelle & Sauro, 2017).

4.7  Speech Recognition and Natural Language Processing

Speech recognition and Natural Language Processing (NLP) are pivotal Al
technologies for improving pronunciation and conversational skills among ESL
learners in Nigeria. These tools analyse spoken language, providing real-time
feedback on pronunciation, stress, intonation, and rhythm. For example, ELSA
(English Language Speech Assistant) is an Al-powered app that uses speech
recognition to help users improve their English pronunciation. ELSA listens to
users' speech, identifies pronunciation mistakes, and provides instant feedback,
enabling users to practice and improve. Similarly, NLP-driven chatbots like
Replika and Cleverbot simulate real-life conversations, helping users develop
their conversational skills. Successful implementations of these technologies,
such as the integration of ELSA in Nigerian classrooms, have resulted in
significant improvements in students' pronunciation and speaking confidence,
demonstrating the potential of Al in transforming ESL teaching and learning in
Nigeria.

4.8 Opportunities and Benefits of Al in ESL Education

Al offers a transformative potential to reshape ESL education in Nigeria, as
discussed below:

Personalized Learning

Artificial Intelligence (Al) offers significant opportunities for personalized
learning in English as a Second Language (ESL) education. Al can tailor
educational content to meet individual student needs by analysing students'
learning patterns and language proficiency. This customization enables students
to learn at their own pace, focusing on areas where they need the most
improvement. Personalized learning pathways ensure that students receive the
appropriate level of challenge and support, which can lead to more effective
learning outcomes. Al-powered tools can provide instant feedback and adjust
lesson plans based on the student’s progress, making the learning experience
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more responsive and adaptive. This approach not only enhances students'
engagement but also boosts their confidence as they experience continuous
progress.

Increased Engagement

Al-driven interactive and gamified learning environments significantly increase
student engagement in ESL education. These environments incorporate
elements of play and interactivity, transforming traditional language learning
into a more dynamic experience. By integrating Al into educational games,
students are motivated to participate actively and enjoyably. These platforms
can simulate real-life scenarios and conversations, allowing students to practice
language skills in a fun and immersive way. Gamification not only makes
learning more appealing but also encourages students to spend more time
practicing their language skills, thereby enhancing retention and fluency. Al's
ability to adapt to students' interests and proficiency levels ensures that the
content remains relevant and challenging, further maintaining student interest
and motivation.

Improved Assessment and Feedback

Al can revolutionize the assessment and feedback processes in ESL education
through automated feedback systems and progress tracking. Traditional
assessment methods can be time-consuming and subjective, but Al tools can
provide instant and objective feedback on various language skills, such as
grammar, vocabulary, pronunciation, and comprehension. These tools can
analyse student performance data and generate detailed reports that highlight
strengths and areas for improvement. Automated systems also allow for
continuous assessment, enabling students to receive immediate insights into
their learning progress. This timely feedback is crucial for language learners, as
it allows them to make necessary adjustments to their learning strategies.
Furthermore, Al-powered assessment tools can save free educators from
repetitive grading tasks, allowing them to focus more on personalized
instruction and support.

Access and Equity

Al has the potential to make language learning resources more accessible to
diverse populations, promoting access and equity in ESL education. Al-driven
platforms can overcome geographical and economic barriers by providing
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affordable and scalable language learning solutions. With Al, high-quality
educational resources can be distributed to remote and underserved
communities, ensuring that all students have the opportunity to learn English
regardless of their location or socioeconomic status. Additionally, Al can offer
multilingual support and translation features, making it easier for students from
different linguistic backgrounds to access educational content. This
democratization of education through Al technology ensures that more students
can benefit from language learning opportunities, ultimately contributing to
greater social and educational equity.

4.9 Challenges and Limitations of Al in ESL Education in Nigeria

While Al presents numerous opportunities for enhancing ESL education in
Nigeria, several challenges and limitations must be addressed to ensure its
effective implementation.

4.10 Technological Barriers

One of the primary challenges to harnessing Al for ESL education in Nigeria is
the technological barriers posed by infrastructure and internet access issues.
Despite recent improvements, internet penetration remains low in many parts of
the country, with significant disparities between urban and rural areas.
Additionally, the high cost of data and the lack of reliable electricity can hinder
students' ability to access and utilize Al-powered learning platforms
consistently. Furthermore, the absence of adequate technological infrastructure
in many Nigerian schools, such as access to computers and stable internet
connectivity, can impede the integration of Al tools into classroom settings.
Addressing these technological barriers is crucial for the successful
implementation of Al in ESL education across Nigeria.

Training and Professional Development

Another significant challenge is the need for adequate teacher training in Al
tools and digital literacy. Many educators in Nigeria may lack the necessary
skills and knowledge to effectively incorporate Al-driven resources into their
teaching practices. To maximize the potential of Al in ESL education, teachers
need to receive training and professional development opportunities focused on
Al tools and digital pedagogies. This training should include practical guidance
on selecting and utilizing Al-powered platforms, designing Al-enhanced
lessons, and interpreting student data generated by Al systems. By empowering
teachers with the required digital competencies, Nigeria can ensure that Al is
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effectively integrated into ESL classrooms, enhancing teaching and learning
outcomes.

Cultural and Language Diversity

Nigeria's diverse linguistic landscape, with over 500 indigenous languages,
spoken across the country, presents unique challenges for Al-driven ESL
education. Many Al language learning tools are designed primarily for speakers
of widely-spoken languages, which may not cater to the specific linguistic needs
and backgrounds of Nigerian students. Additionally, cultural nuances can
impact the effectiveness of Al tools, as they may not fully capture or accurately
represent the cultural contexts of Nigerian learners. To address these issues, it is
essential to develop, adapt and localize Al tools that consider Nigeria's
linguistic diversity and cultural specificities. Collaboration with local educators,
linguists, and communities can help create more inclusive and relevant Al-
driven ESL resources.

Ethical Considerations

The use of Al in ESL education also raises ethical considerations, particularly
regarding privacy and data protection. Al systems often collect and process
large amounts of student data, including sensitive information such as learning
patterns, assessments, and personal details. Ensuring the privacy and security of
this data is paramount to protect students from potential misuse or unauthorized
access. Nigeria must therefore establish robust data protection policies
regulatory framework to guide the use of Al applications in education.
Moreover, transparency in Al algorithms and decision-making processes is
crucial to prevent biases and ensure fairness in assessment and feedback
systems. Addressing these ethical considerations will foster trust among
stakeholders and create a safe and secure learning environment for Nigerian
ESL students.

By acknowledging and addressing these challenges and limitations, Nigeria can
effectively harness the power of Al to transform ESL education, ensuring that
students across the country have access to innovative and inclusive learning
opportunities.
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5.0 CONCLUSION: This article has explored the potential of harnessing
digital transformation with Al to improve the teaching and learning of English
as a Second Language (ESL) in Nigeria. The integration of Al into the teaching
and learning of English as a Second Language (ESL) in Nigeria offers a
significant transformative opportunity, alongside notable challenges. Al has the
potential to revolutionize ESL education by personalizing learning experiences,
increasing student engagement through interactive and gamified environments,
Improving assessment and feedback mechanisms, and promoting access and
equity by making language learning resources widely available. However, these
benefits can only be realized by addressing several key challenges, including
technological barriers related to infrastructure and internet accessibility, the
need for comprehensive teacher training and professional development, and the
complexities of Nigeria’s cultural and linguistic diversity. In addition, ethical
concern related to privacy, data protection and responsible Al use must be
carefully managed.

To effectively integrate Al into ESL education in Nigeria, several
recommendations are proposed: First, there is a need for strategic investments in
digital infrastructure to ensure reliable electricity and internet connectivity,
particularly in rural and underserved areas. This infrastructure is foundational
for the deployment of Al technologies in schools. Second, structured teacher
training programmes should be implemented to enhance digital literacy and
familiarize educators with Al tools, enabling them to effectively enabling them
to integrate these technologies effectively into classroom instruction.
Furthermore, AI applications should be designed to accommodate Nigeria’s
diverse linguistic landscape, ensuring that language learning resources are
culturally relevant and accessible to all students. Finally, clear policies and
regulations should be established to address ethical concerns and protect student
data, fostering a safe and trustworthy environment for Al-based learning.
Future research should focus on evaluating the long-term impact of Al on ESL
education in Nigeria, exploring how Al technologies can be further refined to
meet the specific needs of diverse student populations. Studies could investigate
the effectiveness of Al-driven learning tools in different educational settings,
identifying best practices for their implementation. Additionally, research could
explore innovative approaches to teacher training and professional
development, examining how educators can be better supported in adopting Al
technologies. Finally, further inquiry into the ethical implications of Al in
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education, particularly concerning data privacy and protection, will be essential
to ensure responsible and sustainable use of Al in ESL learning.
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