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ABSTRACT 

Advanced technologies, including AI, i-Tech, and smart systems, are poised to revolutionize global 

education, offering Nigeria both opportunities and challenges for inclusive learning, particularly for 

learners with special needs. Nigeria's education system faces significant hurdles: overcrowded 

classrooms, limited resources, and a shortage of special education teachers, exacerbating difficulties for 

disabled learners. Socio-economic disparities and unequal digital access, especially in rural regions, 

further compound these issues. This review examines how the Fourth Industrial Revolution can 

specifically address these challenges to ensure equitable learning for all, including those with diverse 

needs. It explores the impact of technologies on Nigerian special needs education, highlighting 

applications like personalized learning and assistive devices. Challenges to equitable adoption, such as 

accessibility, affordability, teacher training, and culturally relevant content being discussed. The ultimate 

aim is to determine how technological advancements can genuinely support Sustainable Development 

Goal 4: ensuring quality education and lifelong learning for every child, particularly those with special 

needs. 
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INTRODUCTION 

Inclusive and Equitable Education in Principle and Approach 

The inclusive education is fundamentally about opening the doors of learning, making sure that every 

child can reach quality education, including people with special requirements. This approach tries to 

eliminate obstacles that they are physical, educational, linguistic, financial or geographical that obstructs 

participation. The objective is to integrate all learners within the mainstream classes, where each person is 

valuable, supported and properly challenged. This marks a significant departure from previous practices 

that separate students with special requirements in different schools or classes. As the UNESCO (2005) 

claims, the inclusion is beyond physical appearance only to include real participation and a sense of 

belonging. Ajwon (2018) has described it as a global best practice, which lies in the belief that every 

person has the right to learn with peers regardless of disability. OBI (2008) frames inclusive education as 

a fundamental human rights in line with international commitments like Dakar World Education Forum. 

Ali (2014) further said that complete integration of all learners is necessary for social justice and fairness 

within education. 
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Equitable education, on the other hand, encompasses more than just providing access to schools. It 

focuses on fairness in how education is delivered, acknowledging that every child starts from a different 

point. Achieving equity involves using varied teaching strategies, strategically distributing resources, and 

making continuous efforts to ensure that all learners can reach similar outcomes. According to the OECD, 

equity in education is defined as a framework where every student is given the necessary support to 

achieve their full potential, regardless of their background. Nwogu (2015) points out that equity is not 

merely about offering equal opportunities; it also involves giving extra help to mitigate disadvantages. 

The IRIS Center (2018) explains that equity requires customized interventions that are provided in a 

timely and responsive manner. Gbadegesin (2010) further states that equitable education should create 

equal chances for all students to gain essential knowledge and skills, while also addressing individual 

challenges. 

The Transformative Role of Technology 

Technology-driven education is a true game-changer for both inclusive and equitable learning. It involves 

strategically using digital tools and platforms to improve learning outcomes, especially for learners with 

special needs. Think about things like mobile learning applications, virtual learning environments with 

built-in accessibility features, and smart tutoring systems that adapt to each student. Even more 

sophisticated tools collectively called intelligent technologies (i-Tech) use artificial intelligence (AI) and 

learning analytics to personalize lessons, track progress in real-time, and help teachers step in early when 

a student struggles. These tools keep students engaged and give educators valuable data to improve their 

teaching. Knezek and Christensen (2006) described this simply as applying digital tools for teaching, 

communication, and school administration. The Association for Educational Communications and 

Technology (AECT) defines educational technology as "the study and ethical practice of facilitating 

learning and improving performance by creating, using, and managing appropriate technological 

processes and resources." And the Forbes Technology Council (2024) points out that technology is 

transforming traditional educational methods, expanding inclusivity, and preparing learners with essential 

21st-century skills. 

In Nigeria, there's a growing effort to digitize the education sector, particularly to enhance access for 

learners with special needs. Early groundwork was laid by government programmes like the Computers 

for All Nigerians Initiative (CANi) (NITDA, 2014), which aimed to improve access to digital tools. More 

recent interventions, such as the 3 Million Technical Talent (3MTT) program, are focused on equipping 

citizens with foundational digital skills, including AI proficiency (FMCIDE, 2023). These initiatives 

demonstrate a broader commitment to using technology in ways that could greatly benefit special needs 

education. The private sector is also stepping up. EdTech platforms like uLesson and Afrilearn provide 

customizable multimedia learning content and practice tests that adapt to learners’ needs, even in settings 

with low connectivity (Ike, 2022). Miva Open University, a fully online tertiary institution, represents an 

evolving model of flexible education delivery that could inspire similar adaptable approaches for lower 

education levels, especially for learners requiring tailored learning support (NUC, 2023). AI-driven 

educational solutions are also emerging.  

The Centre for Digital Intelligence and Advanced Learning (CDIAL) developed Indigenius, an AI-

powered keyboard and voice technology that supports indigenous language literacy especially beneficial 

for early learners and those with language-processing difficulties (CDIAL, 2023). Similarly, Kwame for 

Science, an AI chatbot, offers personalized instruction, helping to alleviate teacher shortages and cater to 

individual learning paces (Salami, 2022). However, significant obstacles persist. The National Bureau of 

Statistics (2022) reports that many Nigerian schools lack essential infrastructure like stable electricity, 

internet access, and digital devices. These deficiencies disproportionately affect rural communities and 

learners with disabilities. Olaore and Abidoye (2020) observe that most EdTech platforms are tailored for 

urban populations, often failing to accommodate the unique needs of learners with disabilities or those in 

rural areas. To ensure that technological innovation truly promotes educational equity rather than making 

existing disparities worse, inclusive implementation frameworks are crucial. This means ensuring fair 

distribution of infrastructure, providing comprehensive training for educators in special education 
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technologies, and developing digital content that is culturally relevant and accessible. Collaboration 

between the public and private sectors will be key to achieving Nigeria’s goal of inclusive development 

through education (World Bank, 2021). 

The Ups and Downs of Technology for Inclusive and Equitable Education 

When technology, inclusive education, and equity policies converge, it creates substantial potential for 

transforming learning experiences for learners with special needs in Nigeria. Digital learning tools such as 

online platforms, multimedia resources, and assistive technologies like screen readers and text-to-speech 

systems can help overcome physical barriers and lack of infrastructure (UNESCO, 2021; Al-Azawei, 

Serenelli, and Lundqvist, 2016). AI-based systems can even personalize instruction aligned with each 

learner’s cognitive and behavioural profile, facilitating better support in overcrowded classrooms (Luckin 

et al., 2016; Holmes et al., 2019). Aligned with Universal Design for Learning (UDL), intelligent 

educational technologies foster interactivity, motivation, and learner autonomy through gamified formats 

and adaptive feedback mechanisms (Meyer, Rose, and Gordon, 2014). Educators also benefit from smart 

systems that use data dashboards and real-time analytics to track learner progress, identify difficulties 

early, and support targeted interventions (Baker, 2019; World Bank, 2022). However, Nigeria’s digital 

divide remains a significant barrier. Limited access to electricity and internet services, especially in rural 

regions, impedes the effectiveness of these tools (GSMA, 2020; World Bank, 2021). 

Low-income households, often responsible for learners with disabilities, face added financial burdens, 

including the cost of digital devices and mobile data (Olowu and Aderinto, 2020). These systemic 

inequities unfortunately reinforce educational disparities. Teacher preparedness is another major 

challenge. Many educators lack sufficient training in ICT and inclusive pedagogies, leading to low 

adoption and poor utilization of available digital tools (Adebisi et al., 2020; Iwu et al., 2021). Adebayo 

and Oduolowu (2022) report that most secondary school teachers in Nigeria have minimal exposure to 

ICT integration strategies, particularly for learners with special needs. Furthermore, AI systems in Nigeria 

are often developed using non-localized datasets, limiting their effectiveness in capturing Nigeria’s 

linguistic and cultural diversity. Without localisation, these systems risk excluding learners who 

communicate through dialects, local sign languages, or culturally specific learning patterns (Okunade, 

2023). This lack of representation in algorithmic design reinforces structural inequalities. Gender 

disparity adds another dimension to the challenge. In northern Nigeria, cultural norms and social 

expectations restrict many girls' access to education and digital tools, particularly those with disabilities 

(UNICEF, 2022). Though initiatives exist to promote digital literacy among girls, these remain limited in 

scope. Most importantly, mainstream EdTech platforms seldom incorporate assistive technologies or 

adhere to universal design principles. Learners with visual, auditory, cognitive, or mobility impairments 

are thus often left without access to inclusive learning tools (Akinyemi and Omotunde, 2021). The 

absence of specialized content and devices hinders their full participation, maintaining a cycle of 

exclusion. To ensure that technology genuinely supports inclusive and equitable education, strategic 

interventions are necessary. This includes developing inclusive digital content, improving teacher 

capacity, enhancing infrastructure, and prioritizing the localization of AI systems. Without such deliberate 

action, the promise of technology risks becoming yet another source of inequality within Nigeria’s 

education system. 

What to Do Next: A Path Forward 

Despite all the enthusiasm surrounding technology in education, many schools in Nigeria (without 

excluding ones sited in the metropolitan cities) are still lacking crucial information when it comes to truly 

integrating it for learners with special needs. This is because long-term studies to ascertain if AI and smart 

technologies genuinely make a lasting difference in Nigerian classrooms for these students have not been 

conducted. Most of the existing research is either confined to short-term assessments or offer insufficient 

evidence regarding long-term outcomes or pedagogical value (Adebayo and Oduolowu, 2022; Okunade, 

2023). In that regard, UNESCO (2022) and OECD, (2021) revealed lack of inclusive and representative 

data to properly train AI models in Nigeria schools. Without this data, which ought to reflect Nigeria's 
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numerous languages, cultures, and the diverse needs of learners with disabilities, AI systems risk 

exacerbating existing inequalities.  

In Nigeria, where over 500 languages and myriad socio-economic tiers exist, the absence of granular, 

context-sensitive data on communication styles, learning patterns, and disability-specific challenges can 

lead to algorithmic exclusion and cultural misalignment (CDIAL, 2023). To foster a more inclusive and 

effective technological learning environment for learners with special needs in Nigeria, several strategic 

actions must be prioritised. Firstly, the development of AI-powered educational tools must reflect the 

Nigerian context, as suggested by UNESCO (2022). This means AI-based learning tools should be 

capable of understanding and operating in indigenous languages, incorporating culturally relevant 

content, and aligning with national teaching objectives. Such localisation efforts necessitate collaboration 

among EdTech developers, language experts, curriculum designers, and special education professionals. 

These partnerships can ensure that the tools are not only linguistically and culturally appropriate but also 

pedagogically sound for learners with diverse needs. Secondly, Akinyemi and Omotunde (2021) opined 

that educational technology platforms must adopt Universal Design for Learning (UDL) principles from 

inception. Accessibility features such as text-to-speech functionalities, offline capabilities, multiple 

navigation options, and integration of sign language should be embedded into the core design. 

Incorporating these elements at the foundational level, rather than as supplementary features, ensures that 

the platforms serve all learners equitably, including those with sensory, cognitive, or physical 

impairments. Thirdly, substantial investment in teacher training is essential. Teacher education 

programmes must be restructured to embed competencies in digital pedagogy, AI literacy, and adaptive 

instructional methods suitable for special needs education, as reported by (FMCIDE, 2023; World Bank, 

2021).  

Additionally, there should be ongoing professional development for in-service teachers to support the 

effective application of technology in personalised learning contexts. This continuous capacity building 

will enable educators to fully utilise digital tools in supporting diverse learning profiles. Likewise, regular 

monitoring and feedback mechanisms are also necessary for the effective implementation of EdTech 

initiatives. Tools must include built-in systems for assessing user experience, analysing learning 

outcomes, and incorporating feedback from learners with special needs (OECD, 2021). These 

mechanisms will help ensure that platforms remain responsive to the unique challenges faced by these 

learners and can evolve based on their changing needs. On the last note, the successful integration of AI 

in education hinges on the availability of foundational infrastructure. Targeted investments in electricity, 

internet connectivity, and hardware, particularly in rural and underserved communities, are imperative. 

Furthermore, there must be provision for specialised adaptive technologies to support learners with 

disabilities, as suggested by NITDA (2021) and World Bank (2021). Without these critical enablers, the 

potential of AI to transform learning experiences for all Nigerian learners, especially those with special 

needs, cannot be fully achieved. 

 

CONCLUSION 

Technological progress in education tends to provide sufficient ability to Nigeria. With targeted 

investment, equipment can significantly improve educational results for school-age-class learners with 

special requirements such as inclusive policies designed, and morally guided innovations, artificial 

intelligence (AI), intelligent technology (i-tech), and smart systems with special requirements. These 

technologies have the power to reduce existing inequalities and to effectively prepare these learners for a 

digitally oriented future, allowing them to participate more completely in society. However, with special 

requirements through technology, it is deliberately demanding to take meaningful inclusion and equitable 

education for learners. Without purposeful strategies to address infrastructure deficiencies (such as power 

and internet deficiency), reducing algorithm bias (AI equipment is appropriate and relevant), and 

promoting wide digital literacy between teachers and students, technology can unknowingly spoil the 

existing inequality. Advertising equality in this context requires strong cooperation between the 

government, private sector and civil society, continuous research efforts to understand the unique needs of 
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diverse learners, and a stable learner-centered approach. Ultimately, innovation should be seen as a 

powerful drain to achieve educational equity, not a final goal in itself, especially when it comes to 

empowering every child with special needs in Nigeria. 
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