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Abstract

Early Childhood Care Education (ECCE) in Nigeria, the foundational level for
lifelong learning, grapples with significant challenges including large class sizes,
resource scarcity, and a deficit in quality, play-based pedagogy. This paper explores
how Artificial Intelligence (Al) can be leveraged to revolutionize ECCE in Nigeria,
transforming it into a more personalized, engaging, and effective system. The core
problem addressed is the gap between Al's potential to enhance early learning and
the current realities of Nigerian ECCE centers. This study's objectives are to examine
the concepts of Al and ECCE in the Nigerian context, identify suitable Al technologies
for young learners, analyze the potential benefits and critical challenges of their
adoption, and propose viable implementation strategies. Using a qualitative literature
review methodology, the paper synthesizes secondary data from recent academic
journals, policy documents, and research reports. Key findings indicate that Al offers
transformative benefits, including personalized learning paths, early diagnostics for
developmental delays, and engaging, gamified educational experiences. However,
successful integration is severely hampered by inadequate infrastructure, a lack of
teacher Al literacy, and significant ethical concerns regarding data privacy and child
development. Key recommendations include developing a national Al-in-ECCE
policy, investing in teacher training, fostering public-private partnerships to create
affordable, culturally relevant Al tools, and implementing phased pilot programs. The
study concludes that a strategic and ethically-conscious adoption of Al can
significantly enhance the quality of ECCE in Nigeria, laying a stronger foundation
for the nation’s future human capital.
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Introduction

The foundation of any nation's educational and developmental future is laid in
the early years of its children. In Nigeria, Early Childhood Care Education (ECCE) is
tasked with this monumental responsibility, yet it is beset by systemic challenges that
compromise its quality and impact. The core problem this study addresses is the
persistent struggle of the Nigerian ECCE system to provide high-quality,
individualized, and engaging learning experiences for all children, largely due to
overcrowded classrooms, a shortage of trained teachers, and a reliance on traditional,
non-interactive pedagogical methods. This situation not only curtails the
developmental potential of millions of Nigerian children but also hinders the nation's
progress toward achieving its educational and human capital development goals
(Halimi & Hadjadj, 2024). This paper, therefore, investigates the revolutionary
potential of Artificial Intelligence (Al) as a strategic tool to overcome these challenges
and reimagine ECCE in Nigeria.
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The global landscape of education is being reshaped by Al, which offers
unprecedented opportunities for personalizing learning and enhancmg educational
outcomes (Yi et al., 2024). Advanced economies are increasingly integrating Al tools,
from adaptive Iearnlng platforms to intelligent tutoring systems, to cater to individual
student needs from the earliest stages of education. In the broader African context,
while adoption is slower, there is a growing discourse on harnessing technology to
leapfrog traditional educational hurdles. Nigeria, with its large youth population and
a draft National Artificial Intelligence Strategy, stands at a critical juncture where it
can strategically adopt these technologies to drive educational reform (The Nation,
2025). The Federal Ministry of Education has already signaled its commitment to
integrating digital technologies to improve the education sector, creating a policy
window for innovative approaches (FMINO, 2025).

Despite the growing global and national interest in Al for education, a
significant gap exists in the literature specifically addressing its application within the
unique context of Early Childhood Care Education in Nigeria. Much of the research
is either focused on higher levels of education or discusses ICT integration in general
terms, without delving into the specific pedagogical needs, developmental
appropriateness, and ethical considerations required for the 0-5 age group (Yi et al.,
2024). There is a pressing need for a focused inquiry into how Al can be practically
and ethically applied to support play-based learning, cognitive development, and early
literacy and numeracy in Nigerian preschools.

This study is motivated by the conviction that Al, if implemented thoughtfully,
can be a powerful democratizing force in Nigerian ECCE. It can provide resource-
starved teachers with powerful tools, offer personalized learning support to children
in large classes, and make learning a more joyful and engaging experience. The
problem this study seeks to address is not merely a lack of technology but a need for
a new pedagogical vision for ECCE in Nigeria—one that is empowered by technology
but remains grounded in the holistic developmental needs of the child. By exploring
specific Al technologies, their benefits, the stark realities of implementation
challenges, and proposing concrete strategies, this paper aims to contribute a vital
perspective to the ongoing discourse on educational reform in Nigeria, advocating for
a future where every Nigerian child has access to a world-class foundational
education.

Concept of Artificial Intelligence

Artificial Intelligence (Al) refers to the theory and development of computer
systems able to perform tasks that normally require human intelligence, such as visual
perception, speech recognition, decision-making, and translation between languages.
Coined by John McCarthy in 1956, it was initially defined as "the science and
engineering of making intelligent machines” (McCarthy, 2007, as cited in Vinutha,
2025). Contemporary scholars like Russell and Norvig (2016) conceptualize Al as the
study of intelligent agents—systems that perceive their environment and take actions
to maximize their chance of success. A key distinction exists between Artificial
Narrow Intelligence (ANI or Weak Al), which is designed to perform a narrow,
specific task (e.g., a chatbot or a recommendation engine), and Artificial General
Intelligence (AGI), a yet-to-be-realized form of Al that would possess the ability to
understand, learn, and apply knowledge across a wide range of tasks, much like a
human being. The importance of Al is transformative across disciplines; it powers
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data-driven discoveries in science, enhances diagnostic accuracy in medicine, and, in
education, facilitates personalized learning environments that can adapt to individual
student paces and styles, thereby revolutionizing instruction and improving learning
outcomes (Fikri & Rhalma, 2024). The researcher's view is that Al is not merely a
collection of tools but a fundamental enabler that reshapes how we interact with
information and learn, making Al literacy an indispensable 21st-century skill.

Early Childhood Care Education in Nigeria

Early Childhood Care Education (ECCE) in Nigeria is formally defined by the
National Policy on Education (NPE) as the education given in an educational
institution to children aged 0 to 5+ years prior to their entry into primary school (FRN,
2013). It is a comprehensive approach that encompasses the care, stimulation, and
holistic development of a child—cognitively, physically, socially, and emotionally.
The objectives of ECCE as outlined in the NPE are multifaceted: to effect a smooth
transition from home to school; prepare the child for primary education; provide
adequate care and supervision; instill social norms and a spirit of inquiry; and teach
the rudiments of numbers, letters, colors, and shapes through play (Semantic Scholar,
n.d.). Prominent Nigerian educators like Osanyin (2024) have long championed its
role in national development, arguing that a strong ECCE foundation is critical for
future academic success and the cultivation of a productive citizenry.

The history of formal ECCE in Nigeria began with missionary-led Sunday
schools and infant classes during the colonial era (Hiroshima University, 2024;
ResearchGate, n.d.). Post-independence, it was largely a private-sector-driven, elitist
affair until the launch of the Universal Basic Education (UBE) programmes in 1999,
which officially integrated pre-primary education into the public school system
(Semantic Scholar, n.d.). However, the current state of curriculum and instruction in
many Nigerian public ECCE centers faces severe challenges. The official curriculum
emphasizes a play-based, child-centered approach, but implementation is often
hampered by a lack of resources, leading to a reliance on rote memorization. There is
a glaring inadequacy of qualified teachers trained specifically for early years
education, with many centers staffed by individuals lacking the requisite pedagogical
knowledge (Greensprings School, 2022). Furthermore, issues like poor funding,
inadequate infrastructure, ineffective supervision, and high teacher-pupil ratios (the
policy recommends 1:25, but in reality is often much higher) create an environment
that is not conducive to quality early learning (Ishola, 2016; Ogunode & Ehichoya,
2024). From the researcher's perspective, while Nigeria has a well-articulated policy
for ECCE, a significant implementation gap prevents the realization of its objectives,
necessitating innovative interventions to bridge this divide.

Al Technologies for Early Childhood Care Education Revolution

A revolution in Nigerian Early Childhood Care Education (ECCE) can be
catalyzed by leveraging specific, developmentally appropriate Al technologies
designed to foster play-based learning and cognitive development. Adaptive Learning
Platforms and Intelligent Tutoring Systems form the first pillar. Applications like
Khan Academy Kids and Buddy.ai use Al to personalize learning content, offering
gamified lessons in literacy and numeracy that adjust in difficulty based on a child's
performance (Buddy.ai, n.d.). These platforms can provide the one-on-one attention
that is often impossible in overcrowded Nigerian classrooms, helping children master
foundational concepts at their own pace (Halimi & Hadjadj, 2024). This approach
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aligns with the findings of Prentzas (2013), who noted that such systems can inspire
creative motives and help students avoid embarrassment by learning privately.

A second category of transformative Al technology is Social and Educational
Robotics. Robots like NAO or the more child-focused PopBots platform developed at
MIT can act as interactive learning companions (Yi et al., 2024). They can tell stories,
lead songs and games, teach basic coding concepts, and provide a non-judgmental
partner for children to practice social and communication skills (Williams et al.,
2019). For children with special needs, such as those on the autism spectrum, these
robots have shown significant promise in improving social interaction (Yi et al.,
2024). This technology directly supports the play-based pedagogy advocated by the
Nigerian ECCE curriculum.

Thirdly, Al-Powered Diagnostic and Assessment Tools can be game-changers
for early intervention. Al systems can analyze a child’s speech patterns, drawings, or
interactions with a digital game to identify early signs of developmental delays or
learning disabilities like dyslexia far earlier than traditional observation methods
might allow (Yi et al., 2024). This enables educators and parents to provide targeted
support during the most critical period of brain development. The researcher's view is
that these technologies are not about replacing the essential human element of the
teacher but about augmenting their capacity. By providing personalized learning,
engaging interaction, and insightful diagnostics, Al can empower Nigerian ECCE
educators to more effectively nurture the potential of every child.

Benefits of Al Technologies for Early Childhood Care Education

The integration of Al into Early Childhood Care Education (ECCE) offers
profound benefits that directly address many of the persistent challenges within the
Nigerian system. The foremost benefit is the facilitation of Personalized and Adaptive
Learning. Al-powered educational tools can tailor content to the individual learning
pace and style of each child, a significant advantage in large, mixed-ability classrooms
(Eke, 2024). For instance, an Al application can provide a child struggling with
number recognition with more foundational games and activities, while
simultaneously offering a more advanced child challenges in simple addition,
ensuring every learner is appropriately engaged (Halimi & Hadjadj, 2024). This
individualized approach fosters a sense of competence and confidence in young
learners.

Another key benefit is the enhancement of Student Engagement and Creativity
through interactive and gamified experiences. Al tools can transform learning into
play, which is the natural mode of learning for young children as emphasized by the
NPE. Al robots, interactive story-telling applications, and creative platforms stimulate
curiosity and provide novel ways for children to express themselves (Fikri & Rhalma,
2024). Kewalramani et al. (2021) found that children's play with an Al robot cultivated
inquiry literacy in cooperative, creative, and emotional domains. This makes learning
more enjoyable and can significantly improve motivation and knowledge retention.

Furthermore, Al provides invaluable Support for Teachers and Early
Intervention. Al can automate routine administrative tasks like tracking attendance
and developmental milestones, freeing up teachers to focus on meaningful interaction
and instruction (Yi et al., 2024). More critically, Al-driven analytics can identify
children who may be at risk for learning difficulties or developmental delays by
detecting subtle patterns in their learning and behavior (Ogunode & Ehichoya, 2024).
This enables early and targeted intervention, which is crucial for improving long-term
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outcomes. The researcher's perspective is that these benefits work in synergy: by
personalizing learning, engaging children creatively, and empowering teachers with
data and time, Al can fundamentally elevate the quality and equity of ECCE in
Nigeria.
Challenges of Adopting Al Technologies for Early Childhood Care Education in
Nigeria

Despite the transformative promise of Al, its adoption in Nigerian Early
Childhood Care Education (ECCE) is confronted by formidable and deeply-rooted
challenges. The most immediate barrier is the severe inadequacy of infrastructure and
the prohibitive cost of implementation. A stable electricity supply, a fundamental
requirement for any technology, is not guaranteed in many communities, especially
in the rural areas. This is compounded by poor and expensive internet connectivity,
alongside a scarcity of digital devices like tablets and computers in public schools
(Eke, 2024). Ogunode and Ehichoya (2024) identified inadequate Al facilities,
unstable power, and poor funding as the primary problems militating against
technology deployment in ECCE centers in Abuja. This infrastructural deficit creates
a stark "digital divide," risking the marginalization of children in low-income and
rural communities and widening existing inequalities.

A second critical challenge is the human capacity gap, specifically the lack of
Al literacy and pedagogical training among ECCE teachers. The majority of current
educators were trained in traditional methods and lack the skills and confidence to
effectively integrate Al tools into their play-based curricula (Vinutha, 2025). This
skills gap is a major barrier to adoption, as teachers are the ultimate gatekeepers of
technology use in the classroom (Eke, 2024). Without targeted, continuous
professional development, expensive Al tools may be underutilized or used
ineffectively, failing to deliver on their pedagogical promise.

Thirdly, the use of Al with young children raises profound ethical concerns,
particularly around data privacy and developmental appropriateness. Al systems,
especially adaptive learning platforms, collect vast amounts of sensitive data on
children's performance, behavior, and even emotional states. There is a significant risk
of this data being breached, misused, or used for commercial profiling if not protected
by robust regulatory frameworks, which are currently lacking in Nigeria. Furthermore,
scholars raise concerns about over-reliance on technology, which could undermine
the development of crucial social skills derived from human interaction and
potentially lead to a loss of autonomy in learning (Parent.app, 2025). The researcher's
view is that these challenges are interconnected and systemic; they cannot be
addressed in isolation. A successful strategy must holistically tackle infrastructure,
teacher empowerment, and the creation of a strong ethical framework to ensure that
Al is leveraged in a safe, equitable, and developmentally beneficial manner for
Nigeria's youngest learners.

Implementation Strategies for Al in Early Childhood Care Education in Nigeria

A successful transition to an Al-enhanced Early Childhood Care Education
(ECCE) system in Nigeria requires a pragmatic, multi-faceted strategy grounded in
policy, capacity building, and collaboration. The first and most critical step is the
Development of a National Policy and Ethical Framework for Al in ECCE. The
Nigerian government, through the Federal Ministry of Education and related agencies,
must create a clear policy roadmap that specifically addresses the unique context of
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early childhood. This policy should set standards for infrastructure, define learning
outcomes for Al literacy, and most importantly, establish stringent ethical guidelines
for data privacy, security, and the responsible use of Al with young children (SUN,
2025). As highlighted by ResearchGate (2025), a lack of such frameworks leaves
schools without necessary direction. This framework must ensure Al tools are used to
supplement, not replace, the crucial role of the human teacher.

Secondly, a massive investment in Teacher Training and Professional
Development is non-negotiable. Implementation should be built around the educator.
This involves integrating Al pedagogy into the curricula of Colleges of Education and
universities to prepare pre-service teachers (Eke, 2024). For in-service teachers, a
sustainable model of continuous professional development must be created, focusing
on practical skills for using Al tools, designing Al-integrated lesson plans, and
understanding the associated ethical issues (The Nation, 2025). Pilot programs in
designated "model schools” can serve as hubs for training and for developing best
practices that can then be scaled.

Finally, overcoming the significant financial and technical barriers
necessitates Fostering Public-Private Partnerships (PPPs). The government should
create incentives for technology companies, NGOs, and international development
partners to collaborate on this initiative (The Nation, 2025). Such partnerships can
help in funding infrastructure, providing subsidized devices and internet access, and,
crucially, in developing and localizing Al educational content that is culturally and
linguistically appropriate for Nigerian children. As demonstrated by the World Bank's
GenAl project in Edo State, structured interventions with teacher oversight and
relevant materials can yield remarkable results (ICTworks, 2025). The researcher's
view is that a top-down policy direction combined with bottom-up teacher
empowerment, and fueled by collaborative partnerships, offers the most viable path
to successfully and equitably implementing Al to revolutionize ECCE across Nigeria.
Conclusion

The path to revolutionizing Early Childhood Care Education in Nigeria
through Artificial Intelligence is one of immense potential tempered by significant
practical and ethical obstacles. Al offers powerful tools to personalize instruction,
make learning interactive and joyful, and provide teachers with data-driven insights
to support every child's unique developmental journey. However, the promise of this
technology cannot be realized without first addressing the foundational challenges of
inadequate infrastructure, the critical need for teacher Al literacy, and the paramount
importance of safeguarding children's data and well-being. A holistic, strategic, and
phased implementation is therefore not just advisable, but essential for success.
Recommendations

1. Establish a National ECCE-AI Task Force: The Federal Ministry of
Education should create a multi-stakeholder task force, including educators,
technologists, child psychologists, and policymakers, to develop a specific,
actionable National Policy on Al in Early Childhood Care Education.

2. Prioritize Teacher Training with Al Pedagogy'™ Focus: Revise the
curriculum of teacher training institutions to include mandatory courses on Al
pedagogy, and fund a nationwide continuous professional development (CPD)
programme for existing ECCE teachers on the ethical and effective use of Al
tools in a play-based context.

o G R e ——



Journal of National Association of Women in Colleges of Education (JOWICE) Vol. 30 No.1, June, 2026 ISSN:1118-5384

3. Launch Government-Supported Pilot Programs: Implement well-funded
and rigorously evaluated pilot programs in a selection of public ECCE centers
across different geopolitical zones to test various Al tools, identify best
practices, and develop a scalable model for nationwide deployment.

4. Incentivize Public-Private Partnerships for Localized Content: Create tax
incentives and grants to encourage partnerships between Nigerian tech
companies and educational publishers to develop affordable, culturally
relevant, and curriculum-aligned Al learning applications in local languages.

5. Develop and Enforce Child Data Protection Standards for EdTech: The
National Information Technology Development Agency (NITDA), in
collaboration with the Ministry of Education, must develop and strictly
enforce data protection and privacy standards specifically for educational
technology used by children, ensuring parental consent and transparency.
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