
 

259 

 

 

Exploring the Nexus Between Language and Artificial Intelligence; Implication for 

Education, Community and Society 

By: 

 

GAMBO YAKUBU 

School of General Studies, 

Department of Languages, 

Niger State Polytechnic, 

Zungeru, Niger State, Nigeria 

Email: gamboyakubu5@gmail.com 

Phone Number: 08078108850 

 

SHEHU HALIDU 

School of General Studies, 

Department of Languages, 

Niger State Polytechnic, 

Zungeru, Niger State, Nigeria. 

E-mail: shehuhaliduknt@gmail.com 

Phone Number: 07035389854 

 

HELEN AIROMWAMBOR TAYLOR 

School of General Studies, 

Department of Languages, 

Niger State Polytechnic, 

Zungeru, Niger State, Nigeria 

E-mail: olotutaylor@gmail.com 

Phone Number: 08068467656 

 

Abstract 

 

The convergence of language and Artificial Intelligence (AI) is transforming human-computer 

interaction, with far-reaching implications for communication, and education in Nigeria. This paper 

explores the intersection of language and AI, highlighting the key Natural Language Processing (NLP) 

techniques, machine learning approaches, and AI applications that are driving innovation in these 

sectors. We examine the opportunities and challenges presented by AI-powered language technologies, 

including language translation systems, chatbots, and sentiment analysis, and discuss the need for 

inclusive, fair, and explainable AI systems that address Nigeria’s linguistic diversity and socio-

economic needs. The paper also examines the challenges faced in the use of AI which include high cost, 

lack of technical skills, job displacement, inaccurate information, and so on. By harnessing the potential 

of AI in language, Nigeria can enhance its digital economy, improve citizen engagement, and drive 

growth and innovation. 
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Introduction 

 

The intersection of language and Artificial Intelligence (AI) has transformed how humans interact with 

technology and access information. Language, a fundamental aspect of human communication, is 

increasingly being processed, generated, and understood by AI systems. The field of Natural Language 

Processing (NLP) has enabled AI to tackle tasks like language translation, sentiment analysis, and text 

generation, with applications in chatbots, virtual assistants, and content creation. 

The integration of AI in language tasks has raised concerns about language understanding, cultural 

nuances, and potential bias in AI outputs. Experts such as Buolamwini and Gebru (2018) have 

highlighted these issues, emphasizing the need for diverse and representative data sets to mitigate bias. 

As AI continues to evolve, understanding the relationship between language and AI is crucial for 

developing more sophisticated and inclusive language technologies. In Nigeria, leveraging AI and 

language technology could drive innovation in key sectors (Adepoju et al., 2021). For education, AI-

powered tools can offer personalized learning experiences and scale language learning initiatives. In 

healthcare, AI-driven chatbots can help with patient queries and data collection. Fintech is another area 

where language technology can enhance the user experience, especially in accessibility and customer 

support. 

The fusion of language and AI isn't just about technology advancement; it's about shaping how societies 

communicate and access services. As Nigeria embraces digital transformation, integrating these 

technologies thoughtfully can address local challenges and drive growth. In no small measure, the use 

of AI in language technology raises important considerations around data privacy, bias, and local 

language support (Hagerty & Rubinstein, 2019). Ensuring that AI systems are designed with inclusivity 

and fairness in mind is crucial for equitable access to these technologies. Of course, Nigeria's linguistic 

diversity presents both opportunities and challenges for AI development. With over 500 languages 

spoken in the country, developing AI tools that support local languages like Hausa, Yoruba, and Igbo 

could enhance accessibility and inclusion (Adepoju et al., 2021). 

The Concept of Language 

 

The concept of language in modern technology is a multifaceted one, with various scholars contributing 

to its understanding. According to Jurafsky and Martin (2020), language is the primary means by which 

humans communicate, and Natural Language Processing (NLP) enables machines to understand and 
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generate human language. This intersection of language and technology has led to numerous 

applications, including language translation systems, chatbots, and virtual assistants. 

Chomsky (1965)’s work on generative grammar has had a significant impact on AI language models, 

emphasizing the innate structure of language. His ideas on universal grammar suggest that language is 

hardwired into the human brain, and this perspective has influenced the development of AI systems that 

can learn and generate language. 

Daniel Jurafsky’s contributions to NLP and speech processing have also been instrumental in shaping 

the field. His work highlights the importance of context in language understanding, demonstrating how 

AI systems can be trained to recognize nuances and subtleties in human language. 

Emily M. Bender (2019)’s research on linguistic structure and AI applications emphasizes the need for 

nuanced language understanding. Her work shows how AI systems can be designed to capture the 

complexities of human language, including idiomatic expressions and tone. 

The idea that language influences thought, as proposed by Lakoff (1987), has significant implications 

for AI systems. These systems must consider linguistic nuances to effectively process and generate 

human language. For instance, idiomatic expressions, tone, and context can greatly impact the meaning 

of a sentence, and AI models need to be trained to recognize these subtleties. 

The Concept of Artificial Intelligence (AI) 

 

The concept of AI in language has been explored by various scholars such as Chomsky (1957), Bender 

(2019), Martin and Daniel (2020), offering insights into its meaning and implications. According to 

Noam Chomsky (1957), AI in language refers to the computational modeling of linguistic competence, 

focusing on the innate structures and rules of language. This perspective emphasizes the idea that 

language is hardwired into the human brain, and AI systems can be designed to simulate this innate 

ability. 

Daniel Jurafsky’s work on Natural Language Processing (NLP) highlights the importance of context 

and pragmatics in AI language understanding. He defines AI in language as the use of computational 

methods to understand, generate, and process human language, emphasizing context and pragmatics 

(Jurafsky, 2020). This approach recognizes that language is not just a set of rules, but also involves 

nuances and context-dependent meanings. 
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Bender (2019)’s research emphasizes the need for nuanced language understanding in AI, considering 

the complexities of human language, including idiomatic expressions and tone. Their work explores 

how AI systems can be designed to capture these subtleties, enabling more effective human-computer 

interaction. These scholars’ perspectives demonstrate that AI in language involves the development of 

systems that can simulate human-like language understanding and generation, taking into account the 

complexities and nuances of human communication. 

The Nexus Between Language and Artificial Intelligence (AI) 

Language and Artificial intelligence (AI) have a two-way relationship where linguistics informs 

Artificial intelligence (AI) language models, and AI improves Natural Language Processing (NLP) to 

process and generate human language efficiently. Artificial intelligence (AI) helps computers grasp 

context and sentiment, changing how we communicate, but also raises concerns about language learning 

and bias. This intersection of language and artificial intelligence (AI) stands out as a revolutionary 

milestone. This synergy has not only reshaped how we interact with machines but has also dramatically 

transformed various aspects of our lives, from how we communicate to how we access information. 

1. Natural Language Processing (NLP) Techniques 

 

Natural Language Processing (NLP) Techniques are used to generate, analyze and interpret human 

language. Here are some key NLP Techniques. 

(a) Tokenization 

 

Tokenization is the process of breaking down text into individual words or tokens. This is a 

fundamental step in NLP pipelines, as it allows machines to process and analyze language at a granular 

level. Tokenization can be challenging, especially for languages with complex scripts or word 

boundaries, such as Hausa or Yoruba. 

For insurance, the sentence “I love Nigeria” can be tokenized into [“I”, “love”, “Nigeria”]. In Nigerian 

languages, tokenization can be used to process text in languages like Hausa: “Ina kake?” → [“Ina”, 

“kake”]. “Where are you “ in English. This is the view of Jurafsky and Martin (2020), 

(b) Part-of-Speech (POS) Tagging 

 

POS tagging identifies the grammatical category of each word in a sentence, such as noun, verb, 

adjective, etc. This technique is essential for understanding the structure and meaning of language. POS 
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tagging can be challenging, especially for languages with complex grammar and morphology, such as 

Yoruba or Igbo. 

For insurance, the sentence “The dog runs” can be POS-tagged as [“The” (article), “dog” (noun), “runs” 

(verb)]. In Nigerian languages, POS tagging can be used to analyze the grammar of languages like 

Yoruba: “Ọmọ ilé” → [“Ọmọ” (noun), “ilé” (noun)]. Chomsky (1957) introduced the concept of POS 

tagging in linguistic theory, highlighting its importance in understanding language structure. 

(c) Named Entity Recognition (NER) 

 

NER identifies entities like names, locations, and organizations in text. This technique is crucial for 

information extraction, question answering, and other NLP applications. NER can be challenging, 

especially for languages with limited resources or complex scripts. 

For example, the sentence “Barack Obama visited Nigeria” can be analyzed using NER to identify 

[“Barack Obama” (person), “Nigeria” (location)]. In Nigerian languages, NER can be used to extract 

entities from text in languages like Hausa or Igbo. Nadeau and Sekine (2007) provide a survey of NER 

techniques and applications, highlighting its importance in NLP. 

(d) Dependency Parsing 

 

Dependency parsing analyzes the grammatical structure of sentences, identifying relationships between 

words. This technique is essential for understanding the meaning of language and has applications in 

areas like machine translation and question answering. 

For example, the sentence “The dog chased the cat” can be analyzed using dependency parsing to 

identify the relationships between words: (dog → chased → cat). Kübler et al. (2009) discuss 

dependency parsing techniques and applications, highlighting its importance in NLP. 

(e) Word Embeddings 

 

Word embeddings represent words as vectors to capture semantic relationships between words. This 

technique has revolutionized NLP, enabling applications like word analogies and language modeling. 

Word embeddings can be used to analyze language in Nigerian languages like Hausa or Yoruba. 
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For example, the word vectors for “king” and “queen” can be used to demonstrate the relationship: 

“king” + “woman” ≈ “queen”. Mikolov et al. (2013) introduced Word2Vec, a popular word embedding 

technique that has been widely used in NLP 

 

 

 

2. Machine Learning Approach 

 

Machine learning approaches for language tasks have revolutionized the field of Natural Language 

Processing (NLP). These approaches enable machines to learn from data and improve their performance 

on language tasks over time. They include: 

(a) Supervised Learning 

 

Supervised learning involves training models on labeled data for specific language tasks. The model 

learns to predict the correct output based on the input data. For insurance: Sentiment Analysis: 

- Task: Classify movie reviews as positive or negative 

 

- Dataset: Labeled movie reviews (e.g., IMDB dataset) 

 

- Model: Train a classifier (e.g., SVM, Random Forest) on the labeled data 

 

- Output: Predict sentiment (positive or negative) for new, unseen reviews. 

 

(b) Deep Learning 

 

Deep learning models, such as recurrent neural networks (RNNs) and transformers, have achieved state-

of-the-art results in many language tasks. For insurance; Language Translation: 

- Task: Translate English to Hausa 

 

- Dataset: Parallel corpus of English-Hausa sentences 

 

- Model: Train a transformer model (e.g., BERT, RoBERTa) on the parallel corpus 

 

- Output: Generate Hausa translations for new English input. 

 

(c) Transfer Learning 
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Transfer learning involves using pre-trained models as a starting point for new language tasks. This 

approach has achieved significant improvements in many NLP tasks. For insurance: Text 

Classification. 

- Task: Classify Nigerian news articles into categories (e.g., politics, sports) 

 

- Dataset: Labeled news articles 

 

- Model: Fine-tune a pre-trained BERT model on the labeled data 

 

- Output: Predict category for new, unseen news articles. 

 

(d) Unsupervised Learning 

 

Unsupervised learning involves training models on unlabeled data to discover patterns and structure in 

language. For insurance; Language Modeling 

- Task: Predict the next word in a sentence 

 

- Dataset: Large corpus of text (e.g., Nigerian news articles) 

 

- Model: Train a language model (e.g., RNN, transformer) on the corpus 

 

- Output: Generate coherent text or predict missing words. 

 

3. AI Application in language 

 

AI applications in language have transformed the way we interact with technology and access 

information. Some of the key applications are as follows: 

(a) Language Translation Systems 

 

Language translation systems use machine learning and NLP to translate text or speech from one 

language to another. These systems have improved significantly in recent years, with the advent of 

neural machine translation (NMT) models. NMT models use deep learning techniques to learn the 

patterns and relationships between languages, allowing for more accurate and fluent translations. 

For example, Google Translate supports over 100 languages, including Hausa, Yoruba, and Igbo, and 

can translate text, speech, and images in real-time. In Nigeria, language translation systems can be used 

to facilitate communication across languages, such as translating English to Hausa or Yoruba. 
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According to Wu et al. (2016), Google’s NMT system uses a sequence-to-sequence approach with an 

attention mechanism to model the relationships between input and output sequences, achieving 

significant improvements in translation quality. 

(b) Chatbots and Virtual Assistants 

 

Chatbots and virtual assistants use NLP and machine learning to converse with humans, answer 

questions, and perform tasks. These systems use intent detection and dialogue management to 

understand user requests and respond accordingly. 

For instance, chatbots on Nigerian banks’ websites, such as GTBank’s Leo, can answer customer 

queries, provide account information, and facilitate transactions. Virtual assistants like Siri, Google 

Assistant, or Alexa also use speech recognition, NLP, and knowledge graphs to understand voice 

commands, set reminders, and provide information. 

McChat et al. (2017) discuss the architecture and applications of chatbots, highlighting the importance 

of intent detection, dialogue management, and integration with backend systems. 

(c) Sentiment Analysis and Text Classification 

 

Sentiment analysis and text classification use NLP and machine learning to analyze text and determine 

sentiment, topic, or intent. These techniques have numerous applications in areas such as customer 

feedback analysis, social media monitoring, and content categorization. 

For example, sentiment analysis can be used to classify Nigerian tweets about a product or service as 

positive, negative, or neutral, using machine learning models or deep learning techniques like BERT. 

Text classification can also be used to categorize Nigerian news articles into topics like politics, sports, 

or entertainment. Liu (2012) provides a comprehensive overview of sentiment analysis techniques and 

applications, including machine learning approaches, rule-based approaches, and evaluation metrics. 

4. Challenges and Limitations 

 

Despite the significant progress in AI applications in language, there are several challenges and 

limitations that need to be addressed. Some of the challenges include: 

(a) Linguistic Diversity 
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Nigeria has over 500 languages, making it a linguistically diverse country. Developing AI systems that 

can handle this diversity is a significant challenge. For example, building language models for low-

resource languages like Hausa, Yoruba, and Igbo requires large amounts of data and computational 

resources. 

(b) Data Quality and Availability 

 

AI models require large amounts of high-quality data to learn and improve. However, collecting and 

annotating data for Nigerian languages is a challenge due to the lack of resources and infrastructure. For 

instance, there is a need for more datasets and benchmarks for evaluating NLP models in Nigerian 

languages. 

(c) Cultural and Contextual Understanding 

 

AI models need to understand the cultural and contextual nuances of language to provide accurate and 

relevant responses. However, capturing these nuances is a challenge, especially for languages with 

complex cultural contexts like Nigerian languages. 

(d) Bias and Fairness 

 

AI models can perpetuate biases and stereotypes present in the data, leading to unfair outcomes. For 

example, language models trained on biased data may produce discriminatory responses. Ensuring 

fairness and inclusivity in AI systems is essential. 

(e) Explainability and Interpretability 

 

AI models can be difficult to interpret and explain, making it challenging to understand their decisions 

and outcomes. Developing explainable AI systems is crucial for building trust and accountability. 

(f) Security and Privacy 

 

AI systems can be vulnerable to security threats and data breaches, compromising user data and privacy. 

Ensuring the security and privacy of user data is essential for building trust in AI systems. 

(g) Infrastructure and Resources 
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Developing and deploying AI systems requires significant infrastructure and resources, including 

computational power, storage, and expertise. In Nigeria, there is a need for more investment in AI 

infrastructure and talent development. 

According to Abubakar et al. (2020), addressing these challenges requires a multi-stakeholder approach, 

including government, academia, industry, and civil society. 

Implications for Communication and Education 

 

The implications of AI for communication and education in Nigeria are both opportunities and 

challenges. While AI-powered language technologies can improve access to information, facilitate 

multilingual communication and support educational activities, their effectiveness depends on the 

availability of representative linguistic data, responsible design, human oversight, digital infrastructure 

and adequate AI literacy. Therefore, the integration of AI into language-related activities in Nigeria 

should be approached critically and inclusively to ensure that technological advancement contributes to 

improved communication and educational outcomes without widening existing linguistic and digital 

inequalities. 

Summary 

 

The integration of Artificial Intelligence (AI) in language has revolutionized the way humans interact 

with technology and access information. In Nigeria, the intersection of language and AI has the 

potential to drive innovation in key sectors such as education and communication. This paper explores 

the key NLP techniques, including tokenization, POS tagging, NER, dependency parsing, and word 

embeddings, that enable machines to process and understand human language. Machine learning 

approaches, such as supervised learning, deep learning, transfer learning, and unsupervised learning, are 

also discussed in the context of language tasks. AI applications in language, including language 

translation systems, chatbots, and sentiment analysis, are transforming the way we communicate and 

access information. However, challenges and limitations, such as linguistic diversity, data quality, bias, 

and infrastructure, need to be addressed to ensure equitable access to these technologies. By investing in 

AI infrastructure, talent development, and multilingual NLP resources, Nigeria can harness the benefits 

of AI in language to drive growth and innovation. 

Conclusion 
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The integration of Artificial Intelligence (AI) with language has significant implications for 

communication and education in Nigeria. The study has established that AI-powered language 

technologies offer opportunities for improving communication, supporting language learning, 

facilitating access to information, and enhancing educational activities. However, the effectiveness of 

these technologies is influenced by challenges such as Nigeria’s linguistic diversity, inadequate 

linguistic data, algorithmic bias, digital inequality, and concerns about the reliability and responsible 

use of AI-generated content. Therefore, the relationship between language and AI should be understood 

not only in terms of technological advancement but also in relation to linguistic, cultural, educational, 

and social considerations. For Nigeria to benefit fully from AI-powered language technologies, their 

development and application must take into account the country’s multilingual and multicultural 

context. 

 

 

 

Recommendations 

 

The following are recommendations on the subject matter of the paper: 

 

 Development of inclusive AI systems: AI developers and relevant institutions should develop 

language technologies that adequately represent Nigeria’s linguistic and cultural diversity, 

including Nigerian English and indigenous Nigerian languages. 

 Improvement of linguistic datasets: More high-quality and representative datasets should be 

developed for Nigerian languages to improve the accuracy and effectiveness of AI-powered 

language technologies. 

 Promotion of AI literacy: Educational institutions should provide students and teachers with 

adequate knowledge of responsible AI use, including the need to verify AI-generated 

information and avoid excessive dependence on AI tools. 

 Integration of AI into education: AI technologies should be carefully integrated into Nigerian 

educational institutions as supportive tools for teaching, learning, language practice, and 

feedback rather than as replacements for teachers. 

 Addressing algorithmic bias: Developers and policymakers should establish measures for 

identifying and reducing linguistic, cultural, and other forms of bias in AI systems used in 

Nigeria. 
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 Improvement of digital infrastructure: Government and relevant stakeholders should improve 

access to reliable electricity, internet connectivity, and digital devices, particularly in 

underserved communities, so that the benefits of AI are not restricted to technologically 

advantaged populations. 

 Ethical regulation and accountability: Appropriate policies and guidelines should be developed 

to promote transparency, privacy, fairness, accountability, and responsible use of AI-powered 

language technologies. 

References: 

Abubakar, A., Olaronke, O., & Omolara, O. (2020). AI for Africa: Opportunities and challenges. 

African Journal of Science, Technology, Innovation and Development, 12(4), 441-453. 

Adepoju, P., & Oluwasegun, E. (2021). Leveraging AI and language technology for innovation in 

Nigeria. Journal of Emerging Trends in Computing and Information Sciences, 12(2), 123-135. 

Bender, E. M. (2019). Linguistic structure and AI applications. In Proceedings of the 2019 

Conference of the North American Chapter of the Association for Computational Linguistics: 

Human Language Technologies (pp. 1-10). Association for Computational Linguistics. 

Buolamwini, J., & Gebru, T. (2018). Gender Shades: Intersectional Accuracy Disparities in 

Commercial Gender Classification. Proceedings of the 1
st
 Conference on Fairness, 

Accountability and Transparency, 81, (pp. 77-91). 

Chomsky, N. (1965). Aspects of the Theory of Syntax. MIT Press. 

Hagerty, A., & Rubinstein, I. (2019). Data privacy and AI. Journal of Artificial Intelligence 

Research, 64, 1-20. (link unavailable) 

Jurafsky, D., & Martin, J. H. (2020). Speech and language processing. Pearson Education. 

Kübler, S., McDonald, R., & Nivre, J. (2009). Dependency parsing. Morgan & Claypool 

Publishers. 

Liu, B. (2012). Sentiment analysis and opinion mining. Morgan & Claypool Publishers. 

McChat, M., & O’Neill, J. (2017). Chatbot architectures and applications. Journal of Artificial 

Intelligence Research, 59, 1-20. 

Mikolov, T., Sutskever, I., Chen, K., Corrado, G. S., & Dean, J. (2013). Distributed 

representations of words and phrases and their compositionality. Advances in Neural 

Information Processing Systems, 26, 3111-3119. 

Wu, Y., Schuster, M., Chen, Z., Le, Q. V., Norouzi, M., Macherey, W., … & Dean, J. (2016). 

Google’s neural machine translation system. arXiv preprint arXiv:1609.08144. 


