International Journal of Advanced Studies in Economics and Public Sector Management | IJASEPSM
p-ISSN: 2354-421X | e-ISSN: 2354-4228
Volume 13, Number 2 November, 2025

Bridging Educational Gap Through Early Childhood
Learning for Technology and Innovation in Special
Education in Nigeria

'Taibat Usman-Abdulqadri, “Temitope Rasheedat Aranmolate &
‘Daniel Oladipupo Patunola

"Department of Adult and Special Education, College of Specialized and Professional Education
Lagos State University of Education, Otto-Ijanikin, Lagos State, Nigeria

Article DOI: 10.48028/1iiprds/ijasepsm.v13.i12.17

Abstract

arly childhood education (ECE) plays a pivotal role in shaping cognitive,

social, and emotional development, providing the foundation for

lifelong learning. In Nigeria, children with special needs face significant
educational gaps due to limited access to quality early learning programs,
inadequate infrastructure, and insufficient use of technology. This paper
examines how early childhood learning can bridge educational disparities
through the integration of technology and innovative instructional strategies in
special education. The paper argues that the use of assistive technologies,
interactive learning platforms, and adaptive educational software significantly
enhances learning outcomes for children with special needs. Early exposure to
technology fosters digital literacy, engagement, and individualized learning,
while innovative teaching strategies such as multisensory approaches and peer-
assisted learning improve comprehension and social participation. Despite
these benefits, challenges such as limited infrastructure, high costs of assistive
devices, inadequate teacher training, and weak policy enforcement hinder
effective technology integration. The paper concludes that deliberate investment
in teacher capacity, digital resources, and inclusive policies is essential to
optimize learning for children with special needs. The paper recommends that
policymakers, educators, and parents collaborate to create supportive and
technology-rich early childhood environments that promote equity, inclusivity,
and academic success for all learners.
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Background to the Study

Early childhood education (ECE) serves as the foundational stage for cognitive, social, and
emotional development among young learners, positioning it as a critical period for shaping
lifelong learning trajectories. In Nigeria, the rapid onset of the digital age has introduced both
opportunities and challenges within ECE, particularly as traditional pedagogical methods
struggle to keep pace with technological innovation. Researchers have highlighted that digital
technologies when meaningfully integrated can enhance child-centered learning, increase
engagement, and support individualized instructional approaches that are essential in early
years settings (Owhe-Ureghe & Atakpo, 2025; Inuwa & Muhammad, 2025). Despite these
potentials, unequal access to digital resources and insufficient teacher preparedness continue
to pose barriers, contributing to persistent educational disparities across socio-economic and
geographiclines.

Bridging the educational gap becomes even more complex within the realm of special
education, where learners with disabilities often face compounded challenges. In Nigeria, the
integration of information and communication technologies (ICT) in special needs education
remains limited, despite evidence suggesting that such tools can significantly enhance
accessibility and academic performance for learners with diverse needs (Orogbemi, Uzor &
Oduwale, 2022). For instance, assistive technologies and adaptive learning systems can
facilitate personalized learning opportunities, yet schools frequently lack the requisite
infrastructure, teacher training, and policy support to implement these innovations effectively
(Okon & Essien, 2025). The result is a widening gap where children with special educational
needs are less likely to benefit from the evolving digital landscape, undermining efforts
towards inclusive and equitable education.

Moreover, the intersection of early childhood learning, technology, and innovation presents a
promising yet under-explored pathway for narrowing educational inequalities in Nigeria.
Studies emphasize the necessity of integrating digital tools early in the learning continuum to
cultivate digital literacy, promote engagement, and support diverse learning needs from the
outset (Atakpo, 2024; Owhe-Ureghe & Atakpo, 2025). Early intervention through
technology-enriched environments holds particular promise for learners with special needs,
as it can foster adaptive skill development, increase classroom participation, and build
confidence in young children facing learning barriers. However, realizing these benefits
requires systemic investment in teacher capacity, infrastructure, and inclusive policy
frameworks that prioritize technology and innovation as central components of early special
education delivery. These combined challenges and opportunities form the basis for
investigating how early childhood learning can bridge educational gaps through technology
and innovation in Nigeria's special education landscape.

Conceptual Clarifications

Early Childhood Education (ECE)

Early Childhood Education refers to the formal and informal instructional experiences
provided to children from birth to approximately eight years of age, a developmental period
that lays the foundation for future learning, behaviour, and wellbeing (UNICEF, 2020). In the
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Nigerian context, ECE encompasses a range of programmes including nursery schools,
pre-primary classes, and community-based early learning centres designed to support
cognitive, emotional, social, and motor development (Nwankwo, 2023). The Nigerian
National Policy on Education emphasises that ECE should promote holistic development
through play, exploration, and interaction, preparing children for primary school and
life-long learning challenges (FRN, 2013). Research has shown that quality early learning
experiences significantly influence later academic achievement, school retention, and
socio-emotional outcomes, making ECE a critical lever for educational transformation
(Okafor & Adeoye, 2024).

Despite its importance, the implementation of ECE in Nigeria faces several constraints,
including inadequate infrastructure, limited teacher training in early years pedagogy, and
uneven access across urban and rural settings (Ogunleye & Adebayo, 2022). These challenges
are further compounded by socio-economic disparities, with children from low-income
families less likely to enrol in quality early learning programmes (Akomolafe, 2023). Calls for
reform therefore stress not just expanding access but improving pedagogical quality,
curriculum relevance, and systematic assessment to ensure all Nigerian children benefit
equitably from early education experiences (Adewale & Musa, 2025).

Special Education

Special education refers to tailored instructional strategies, services, and supports designed to
meet the unique learning needs of children with disabilities or learning difficulties that cannot
be adequately addressed through conventional classroom methods (UNESCO, 2021). This
concept is grounded in the principle of inclusive education, which emphasises the right of
every child to equitable access to quality learning, regardless of physical, cognitive, or sensory
impairments (Ekins, 2020). In Nigeria, special education encompasses diverse needs
including visual and hearing impairments, intellectual disabilities, autism spectrum
disorders, and multiple disabilities, requiring specialised curricula, trained personnel, and
often multi-disciplinary support systems (Olusanya & Adejumo, 2024). The goal of special
education is not simply academic attainment but also social participation, autonomy, and
improved quality of life for learners with disabilities.

However, the practice of special education in Nigeria is constrained by systemic challenges
such as insufficient funding, a shortage of trained special educators, and limited access to
inclusive learning environments (Afolabi & Salisu, 2023). Many schools lack physical
accessibility and adaptive instructional materials, which disproportionately affects children
from under-resourced communities (Agbaje & Bello, 2022). The absence of coherent policy
enforcement further undermines efforts at mainstreaming learners with special needs into
regular schools, often relegating them to segregated centres with limited opportunities for
broader social integration (Ojo, 2025). These limitations underscore the need to reimagine
special education through innovative and contextually responsive frameworks that can
accommodate diverse learners more effectively.
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Technology and Innovation in Education

Technology in education refers to the use of digital tools, software, and devices to support
teaching, learning, assessment, and administration, thereby enhancing educational access
and quality (Kozma, 2021). Innovation in this context relates to new pedagogical approaches,
instructional designs, and learning environments that harness technological advancements to
meet diverse learner needs (Fullan, 2020). For early childhood and special education,
technology can take the form of interactive applications, educational games, assistive devices
(e.g., text-to-speech software), and adaptive learning systems that individualise instruction
based on learner strengths and challenges (Smith & Okoro, 2023). Evidence suggests that
technology, when integrated purposefully, improves engagement, supports differentiated
learning, and provides real-time feedback, which are essential benefits for early learners and
children with special needs (Davies & Onwe, 2024).

Nonetheless, integrating technology and fostering innovation in Nigerian schools,
particularly at the early childhood and special education levels, remains challenging due to
infrastructural deficits, inconsistent power supply, and limited teacher preparedness (Eze &
Eze, 2022). Many educators lack training in educational technology pedagogy, leading to
underutilisation of available tools or superficial adoption that does not translate into
meaningful learning gains (Ibrahim & Yusuf, 2023). Moreover, the digital divide — the gap
between those who have access to technology and those who do not — continues to widen
educational inequalities, particularly for rural and economically disadvantaged learners
(Adesina, 2025). These realities point to the necessity of strategic investments in digital
infrastructure, professional development, and inclusive design to realise the full potential of
technology-driven innovation in Nigerian education.

Educational Gap

An educational gap refers to disparities in educational access, participation, and achievement
between different groups of learners, often along socio-economic, geographic, gender, or
ability lines (Reilly, 2019). In Nigeria, such gaps manifest in uneven access to quality early
childhood programmes, disparities in literacy and numeracy outcomes, and limited
opportunities for learners with disabilities to engage in mainstream education (UNICEF,
2022). Educational gaps are not merely reflections of individual learner differences; they are
systemic outcomes shaped by historical inequities, resource imbalances, and policy
shortcomings that constrain opportunities for certain populations (Okoye & Chukwu, 2023).
Addressing these gaps requires targeted interventions that consider the multifaceted barriers
learners face, including poverty, linguistic diversity, and cultural attitudes toward disability
and schooling.

In the specific context of early childhood and special education, the educational gap is
exacerbated by the intersection of developmental needs and limited access to specialised
resources (Adebisi & Omotayo, 2024). Children with disabilities often enter school with lower
levels of school readiness due to lack of early intervention services, compounding
disadvantages as they progress through the system (Olaleye & Olatunde, 2023). Furthermore,
the absence of inclusive policies that prioritise early identification and support for learners

IJASEPSM I p.316



with diverse needs widens these gaps, resulting in higher dropout rates and lower academic
outcomes among learners who could otherwise thrive with appropriate supports (Bello &
Akande, 2025). Bridging these educational gaps thus becomes both an equity imperative and a
strategic focus for reform efforts that target early and inclusive learning frameworks.

Role of Early Childhood Education in Promoting Technology Use for Special Education
Facilitates Early Digital Literacy: Early childhood education introduces children to digital
tools and technology in structured learning environments. For learners with special needs,
exposure to tablets, educational apps, and interactive software from an early age helps develop
basic digital literacy skills, which are foundational for future learning (Owhe-Ureghe &
Atakpo, 2025). Early engagement with technology encourages familiarity and comfort,
reducing anxiety or resistance that can occur when children encounter tech later in life.

Supports Individualized Learning: Children in special education often have diverse learning
abilities and paces. ECE settings that integrate technology allow teachers to tailor lessons to
individual needs using adaptive learning software and assistive devices. For instance, a child
with visual impairment can use screen readers, while children with speech delays can interact
with speech therapy apps (Orogbemi, Uzor & Oduwale, 2022). This personalized approach
enhances understanding and retention, making learning more accessible and effective.

Enhances Engagement and Motivation: Interactive technologies such as educational games,
virtual simulations, and multimedia storytelling increase motivation and engagement among
young learners with special needs. Early childhood education leverages these tools to make
lessons enjoyable and interactive, which is critical for maintaining attention and participation
(Davies & Onwe, 2024). Engaged learners are more likely to participate actively in classroom
activities, improving learning outcomes.

Encourages Collaborative Learning: Technology in ECE promotes collaborative learning
through shared digital activities, group games, or online projects. Special needs children can
interact with peers in meaningful ways, fostering social skills and reducing isolation (Atakpo,
2024). This interaction helps learners develop teamwork, communication, and problem-
solving skills, which are essential for inclusive education.

Provides Early Assessment and Feedback: ECE programs can use technology for formative
assessment, tracking progress, and identifying learning gaps early. Educational software can
generate instant feedback, helping teachers adjust instruction and interventions for special
needs children (Smith & Okoro, 2023). Early identification of challenges ensures timely
support, preventing small difficulties from becoming larger learning gaps.

Bridges Educational Gaps: By integrating technology in early childhood learning, children
with special needs gain access to resources that might otherwise be unavailable due to
geographic or economic constraints. Digital tools can provide exposure to enriched learning
materials, educational videos, and interactive exercises that support inclusive education
(Okon & Essien, 2025). This reduces disparities and promotes equity in education from an
early age.
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Innovative Strategies That Improve Learning Outcomes for Children with Special Needs

Use of Assistive Technologies: Assistive technologies are devices or software designed to
support learners with disabilities, helping them access, participate in, and benefit from
educational activities. Examples include screen readers for visually impaired students,
speech-to-text applications for learners with dyslexia, and adaptive communication devices
for non-verbal children (Orogbemi, Uzor & Oduwale, 2022). By providing personalized
support, these tools allow children to overcome barriers that might otherwise hinder their
academic progress, enhancing comprehension, engagement, and overall learning outcomes.

Interactive and Multisensory Learning Approaches: Incorporating interactive and
multisensory teaching strategies such as hands-on activities, visual aids, simulations, and
educational games supports diverse learning styles and promotes retention of knowledge
among children with special needs (Davies & Onwe, 2024). For instance, combining visual,
auditory, and tactile stimuli helps learners with attention difficulties or cognitive impairments
to better understand concepts and remain engaged in classroom activities. Early childhood
programs that implement these approaches often observe improved participation and higher
academic achievement among learners with disabilities.

Individualized Education Plans (IEPs): Individualized Education Plans provide a
structured framework for setting specific learning goals and instructional strategies tailored to
each child's unique abilities and needs (UNESCO, 2021). In practice, teachers use IEPs to
monitor progress, adjust lesson plans, and coordinate support from specialists such as speech
therapists or occupational therapists. By focusing on individual strengths and addressing
challenges systematically, IEPs help children with special needs achieve measurable learning
outcomes and reduce the risk of falling behind their peers.

Collaborative and Peer-Assisted Learning: Encouraging collaboration through group
activities and peer-assisted learning enables children with special needs to learn from their
classmates and develop essential social skills (Atakpo, 2024). Pairing learners with supportive
peers foster inclusivity, enhances communication, and creates opportunities for cooperative
problem-solving. Such interactions not only improve academic understanding but also help
learners build confidence, self-esteem, and social competence.

Integration of Educational Technology and Digital Tools: Beyond assistive devices,
broader educational technologies like adaptive learning platforms, educational apps, and
virtual classrooms offer innovative ways to deliver instruction tailored to learners' needs
(Smith & Okoro, 2023). For example, gamified learning applications can make repetitive skill
practice more engaging, while adaptive software can modify the difficulty of tasks in real-time
based on the child's performance. When combined with teacher guidance, these tools support
differentiated learning and improve mastery of key concepts.

Professional Development for Teachers: Equipping educators with training on inclusive

teaching strategies, technology integration, and classroom management for children with
special needs is critical to the success of innovative practices (Okon & Essien, 2025). Teachers
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who are knowledgeable about adaptive pedagogies and digital resources can implement
innovative strategies effectively, monitor learner progress, and create inclusive learning
environments that optimize outcomes for all students.

Challenges in Integrating Technology in Early Childhood Education for Special
Educationin Nigeria

Limited Infrastructure and Resources: One of the primary challenges in integrating
technology into ECE for special education in Nigeria is the lack of adequate infrastructure
and learning resources. Many early childhood centers and special schools are underfunded
and lack essential digital tools such as computers, tablets, interactive whiteboards, and
assistive devices (Eze & Eze, 2022). In addition, irregular electricity supply and poor internet
connectivity, especially in rural areas, further limit access to digital learning platforms. As a
result, the potential benefits of technology in enhancing learning outcomes for children with
special needs are often unrealized.

Insufficient Teacher Training and Capacity: Effective use of technology in special education
requires teachers to have both technical skills and pedagogical knowledge for inclusive
instruction. However, many educators in Nigeria's ECE sector have not received adequate
training in digital literacy or in the use of assistive and adaptive technologies (Ibrahim &
Yusuf, 2023). This gap in professional development leads to underutilization of available
tools, ineffective lesson delivery, and missed opportunities to tailor learning experiences to the
unique needs of children with disabilities.

High Cost of Assistive and Adaptive Technologies: Many specialized digital tools and
assistive technologies required for learners with disabilities such as speech-generating devices,
screen readers, and customized software are expensive and often unaffordable for schools
operating with limited budgets (Okon & Essien, 2025). This economic barrier prevents
widespread adoption, meaning that only a small fraction of children with special needs can
benefit from technology-enhanced learning in ECE settings.

Lack of Inclusive Policy Implementation: Although Nigeria has policies advocating for
inclusive education and technology integration, implementation remains weak. Policies often
lack enforcement mechanisms, funding, and monitoring, leading to inconsistencies in the
adoption of technological solutions across schools (UNESCO, 2021). Without coherent
strategies and governmental support, schools struggle to implement effective technology-
based interventions for children with special needs.

Cultural Attitudes and Resistance to Change: Socio-cultural perceptions about disability
and technology can also hinder integration. Some parents and educators may be skeptical
about the effectiveness of digital tools or may prefer traditional teaching methods (Adesina,
2025). This resistance can limit participation in technology-enhanced learning programs and
reduce the willingness of schools to invest in innovative solutions for children with special
needs.
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Digital Divide and Inequity in Access: The unequal distribution of technology between
urban and rural areas, as well as between high- and low-income communities, creates a digital
divide that disproportionately affects children with special needs (Adebisi & Omotayo, 2024).
Many learners in disadvantaged areas are unable to access the digital tools that could facilitate
individualized learning, perpetuating educational gaps from early childhood onward.

Theoretical Framework

The Vygotsky's Social Development Theory is highly relevant to this study as it emphasizes
the critical role of social interaction and guided learning in early childhood development
(Vygotsky, 1978). According to this theory, children acquire knowledge most effectively when
they interact with more knowledgeable individuals, such as teachers, peers, or caregivers, in a
supportive learning environment. In the context of special education, technology can serve as
a “more knowledgeable mediator” by providing interactive and adaptive learning experiences
that scaffold understanding for children with diverse needs (Owhe-Ureghe & Atakpo, 2025).
This aligns with the study's focus on integrating technology in early childhood settings to
bridge educational gaps, as it underscores the importance of structured guidance and
mediated learning experiences for special needs learners.

Another relevant framework is Piaget's Cognitive Development Theory, which highlights the
stages of intellectual growth and the ways children construct knowledge through active
engagement with their environment (Piaget, 1973). Piaget's theory supports the use of hands-
on, multisensory, and technology-based interventions in early childhood education,
especially for children with special needs who may require individualized approaches to
learning. For example, interactive educational applications, simulations, and gamified
learning tools allow children to explore, experiment, and construct understanding at their
own developmental level, thereby promoting cognitive growth while reducing learning
barriers (Davies & Onwe, 2024). This theoretical lens informs the study's emphasis on using
technology to create meaningful, developmentally appropriate learning experiences.

Finally, the Universal Design for Learning (UDL) framework provides a contemporary
approach that aligns closely with the objectives of this study. UDL advocates designing
flexible learning environments and instructional materials that accommodate the diverse
needs of all learners, including those with disabilities (Rose & Meyer, 2002). By integrating
digital tools and innovative teaching strategies into early childhood education, educators can
provide multiple means of representation, engagement, and expression, thereby promote
inclusivity and reduce educational disparities (Smith & Okoro, 2023). This framework
directly supports the study's aim to bridge educational gaps through technology and
innovation, as it emphasizes equity, accessibility, and adaptability in learning design for
children with special needs.

Empirical Review

Several studies have explored the impact of early childhood education on technology
integration and learning outcomes for children with special needs. Owhe-Ureghe and Atakpo
(2025) conducted a study in Lagos State examining the use of digital literacy tools in early
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childhood classrooms. Their findings revealed that children exposed to tablets, interactive
apps, and multimedia learning platforms demonstrated higher engagement, improved
problem-solving skills, and better retention compared to peers in conventional classrooms.
The study emphasized that early introduction to technology fosters digital competence and
lays the foundation for lifelong learning, especially for children requiring adaptive learning
strategies. These findings support the idea that integrating technology in early childhood
settings can reduce educational disparities by providing equitable access to quality
instructional resources.

Research by Orogbemi, Uzor, and Oduwale (2022) investigated the role of assistive
technology in special education schools across Nigeria. The study reported that students
using screen readers, speech-to-text applications, and adaptive communication devices
achieved significantly better academic outcomes than those without access to these
technologies. Teachers noted that assistive tools not only enhanced comprehension but also
improved classroom participation and independence among learners with disabilities. The
researchers concluded that early childhood programs that incorporate assistive technologies
can bridge learning gaps for children with special needs, highlighting the importance of
providing adequate resources and teacher training to maximize these benefits.

Other empirical studies have focused on innovative teaching strategies for inclusive early
childhood education. Davies and Onwe (2024) examined the use of interactive, multisensory
learning approaches in special education classrooms in Nigeria. Their study showed that
children exposed to visual, auditory, and tactile stimuli through educational games,
simulations, and digital storytelling performed better in literacy and numeracy assessments
than children in traditional learning environments. Similarly, Smith and Okoro (2023) found
that adaptive learning software that modifies content difficulty based on individual
performance significantly increased engagement and learning outcomes among children with
learning disabilities. Collectively, these studies demonstrate that technology-driven,
innovative strategies in early childhood education can promote inclusion, enhance learning
outcomes, and help bridge educational gaps for children with special needs.

Despite the documented benefits, some studies highlight challenges in implementing these
innovations. Eze and Eze (2022) reported that many Nigerian early childhood and special
education centers lack adequate infrastructure, trained teachers, and consistent electricity,
which limits the effective integration of digital tools. Ibrahim and Yusuf (2023) also noted
that teacher preparedness is a major barrier, with many educators lacking the necessary skills
to implement technology-enhanced instruction effectively. These empirical insights
underscore the need for systemic interventions, including professional development, resource
allocation, and policy support, to ensure that early childhood education can effectively
leverage technology and innovation for inclusive learning.

Conclusion

Bridging the educational gap through early childhood learning in Nigeria requires deliberate
integration of technology and innovative instructional strategies, particularly for children
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with special needs. Evidence from empirical studies and theoretical frameworks
demonstrates that early exposure to digital tools, assistive technologies, and adaptive learning
approaches can enhance cognitive, social, and academic development while promoting
inclusion and equity. Early childhood education serves as a critical platform for cultivating
digital literacy, individualized learning, and engagement, laying the foundation for lifelong
learning and reducing disparities in educational outcomes. However, challenges such as
inadequate infrastructure, limited teacher training, high costs of assistive devices, and weak
policy implementation hinder the full potential of technology-driven innovation in special
education. Addressing these challenges requires coordinated efforts from policymakers,
educators, parents, and stakeholders to provide resources, professional development, and
inclusive frameworks that support every learner. Ultimately, leveraging technology and
innovation in early childhood education offers a promising pathway to creating equitable
learning opportunities and narrowing the educational gap for children with special needs in
Nigeria.

Recommendations
Based on the findings of the study, it is recommended that;

1. Policymakers should provide adequate funding and infrastructure to support the
integration of technology in early childhood education for children with special
needs. This includes ensuring access to computers, tablets, assistive devices, and
reliable electricity, especially in rural and under-resourced areas.

2. Teachers and educators should undergo regular professional development and
training on the use of digital tools, adaptive technologies, and innovative teaching
strategies tailored for learners with disabilities. This will enhance their capacity to
deliver inclusive, technology-enhanced instruction effectively.

3. School administrators should implement individualized education plans (IEPs) and
adopt flexible curricula that incorporate technology and innovation to address the
diverse learning needs of children with special needs.

4. Parents and caregivers should actively support technology-enhanced learning at
home by encouraging the use of educational apps, digital storytelling, and interactive
learning platforms, complementing classroom instruction.

5. Education stakeholders and NGOs should collaborate to develop and distribute
affordable assistive technologies and digital learning resources to special education
centers, ensuring equitable access for all learners regardless of socio-economic status.
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