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Abstract
Articial Intelligence (AI) holds signicant promise in revolutionizing education, including early childhood 
care. AI can analyse students' learning styles, preferences, and performance data to tailor learning experiences 
to individual needs. However, its integration into the Nigerian curriculum for early childhood care presents 
numerous challenges. This study explores these challenges and their implications. The primary obstacle lies in 
the lack of infrastructure and resources necessary for implementing AI-driven educational tools and 
methodologies. Nigeria faces disparities in access to technology and internet connectivity, particularly in rural 
areas where early childhood care centres are often located. Additionally, there is a shortage of trained educators 
equipped to leverage AI effectively in teaching and nurturing young children. Cultural and societal factors also 
inuence the adoption of AI in early childhood care. Traditional pedagogical approaches may conict with the 
introduction of AI-based learning tools, leading to resistance from parents, educators, and policymakers. 
Concerns about privacy, data security, and the ethical use of AI further complicate its integration into the 
curriculum. Furthermore, there is a gap in research and evidence-based practices regarding the efcacy of AI in 
early childhood education specic to the Nigerian context. Limited studies exist to guide policymakers and 
educators in implementing AI responsibly and ensuring its alignment with cultural norms and educational 
goals. Addressing these challenges requires a multifaceted approach. Investments in infrastructure, teacher 
training programs, and research initiatives are essential to build the necessary foundation for AI integration. 
Collaboration between government agencies, educational institutions, and technology developers can facilitate 
the development of culturally relevant AI solutions tailored to the needs of Nigerian early childhood care 
settings. 
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Introduction
The integration of Articial Intelligence (AI) into educational systems has become a global trend, driven by the 
need to enhance learning outcomes, personalize education, and prepare students for a technology-driven future 
(Honghu,Ting & Gongjin, 2023). In developed countries, AI is being increasingly used to support various 
aspects of education, from personalized learning systems and intelligent tutoring to administrative tasks and 
predictive analytics. However, the application of AI in education, particularly in early childhood care, is still in 
its nascent stages in many developing countries, including Nigeria.
Nigeria, as the most populous country in Africa, faces unique challenges and opportunities in its educational 
sector. The country has made signicant strides in expanding access to education, particularly at the primary and 
secondary levels, but early childhood education remains underdeveloped and underfunded. Despite the growing 
recognition of the importance of early childhood care and education (ECCE) in laying a strong foundation for 
lifelong learning, the sector faces numerous challenges, including inadequate infrastructure, lack of trained 
teachers, and limited learning resources.
According to Su et. al, (2023), understanding AI concepts at such an early stage of development is difcult to 
achieve due to its  complexity. In order to make the concepts readily accessible to children, play based learning 
techniques and methods are deployed through the use of robots such as "popbots".
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Ng et.al., (2022), on the other hand sought to overcome the challenge of understanding AI at an early age by 
carrying out what they call AI literacy using digital stories. Digital stories are inquiry based pedagogical 
approach used in demystifying the technologies behind AI concepts.  

Benets of Introducing Ai to Pre-Schoolers
Introducing Articial Intelligence (AI) to pre-schoolers offers several potential benets that can enhance early 
childhood education. These benets span cognitive, social, and educational domains, contributing to a more 
engaging and personalized learning experience. According to Ani-Rus et. al., (2023) some of the key advantages 
include:
1. Personalized Learning: 
Tailored Educational Experiences: AI can analyse individual learning patterns and preferences, allowing for the 
customization of educational content to suit each child's unique needs. This personalized approach helps 
children learn at their own pace, ensuring that they fully grasp foundational concepts before moving on to more 
advanced material.
Adaptive Learning Paths: AI systems can adjust the difculty level and type of activities based on a child's 
performance, providing challenges that are neither too easy nor too difcult. This helps to maintain engagement 
and prevent frustration (Ani-Rus et. al., 2023).

2. Engaging and Interactive Learning
 Interactive Learning Tools: AI-driven educational apps and games can make learning more engaging by 
incorporating interactive elements such as voice recognition, gestures, and touch. These tools can turn learning 
into a playful and enjoyable experience, which is especially important for pre-schoolers'.
 Multisensory Learning: AI can facilitate multisensory learning experiences that involve visual, auditory, and 
kinesthetic elements. This approach can help reinforce concepts and cater to different learning styles, making 
education more inclusive.
3. Early Detection of Learning Difculties
Identication of Learning Challenges: AI can analyse a child's performance data to detect early signs of learning 
difculties, such as dyslexia or speech delays. Early detection allows for timely interventions, which can 
signicantly improve long-term educational outcomes.
Customized Support: Once learning difculties are identied, AI can provide customized support and resources 
tailored to the child's specic needs, helping them overcome challenges more effectively.
 4. Enhanced Creativity and Problem-Solving Skills
Creative Play and Exploration: AI tools can encourage creative thinking and problem-solving through open-
ended activities, such as drawing, building, and storytelling. These activities allow children to experiment and 
explore different solutions, fostering creativity from a young age.
Simulated Environments: AI can create simulated environments where children can engage in role-playing and 
imaginative scenarios. These environments can help develop critical thinking and decision-making skills in a 
safe and controlled setting.
5.  Language Development and Literacy
Language Learning Apps: AI-powered language learning apps can support early literacy by offering interactive 
reading experiences, vocabulary building exercises, and speech recognition tools that help children practice 
pronunciation and language skills.
Real-Time Feedback: AI can provide real-time feedback on language use, helping children correct mistakes and 
improve their language prociency more quickly than traditional methods.
6. Increased Access to Quality Education
Remote Learning Opportunities: AI-powered platforms can provide access to quality educational content even 
in remote or underserved areas. This can help reduce disparities in early childhood education and ensure that 
more children have access to high-quality learning experiences.
Multilingual Support: AI tools can support multiple languages, making it easier for children from diverse 
linguistic backgrounds to access educational content in their native language.
 8. Social and Emotional Learning
Emotional Recognition and Response: Some AI systems are designed to recognize and respond to children's 
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emotions, helping them develop emotional intelligence. For example, an AI tool might detect when a child is 
frustrated and offer encouragement or suggest a break (Neugnot-Cerioli & Laurenty, 2024).
Collaborative Learning: AI can facilitate collaborative learning activities where children work together on tasks, 
helping them develop social skills such as communication, cooperation, and empathy.

Challenges of Introducing Ai to Pre-Schoolers
Introducing Articial Intelligence (AI) to pre-schoolers presents a unique set of challenges. These challenges 
span technological, educational, developmental, ethical, and social dimensions (Su, Ng & Chu, 2023). Below 
are some of the key challenges:
 1. Developmental Appropriateness
Cognitive and Emotional Development: Pre-schoolers are in the early stages of cognitive and emotional 
development, which makes it difcult to design AI tools that are both engaging and developmentally 
appropriate. There is a risk that AI tools may not align with the developmental needs of young children, 
potentially leading to frustration or disengagement.
Attention Span: Pre-schoolers typically have short attention spans. AI tools must be designed to capture and 
maintain their attention without overwhelming them. Striking this balance can be challenging.
2. Limited Digital Literacy
Basic Technology Skills: Many pre-schoolers have limited experience with technology. Introducing AI tools 
requires a certain level of digital literacy, which may not yet be developed in very young children. This can limit 
their ability to interact effectively with AI-driven educational tools.
Reliance on Adults: Because of their limited digital literacy, preschoolers often need signicant guidance from 
parents or teachers to use AI tools. This reliance can reduce the potential benets of AI by making it less 
accessible to children who do not have consistent adult support.
 3. Technological Barriers
Access to Devices and Connectivity: In many regions, particularly in developing countries, access to digital 
devices and reliable internet connectivity is limited. This technological gap can hinder the widespread adoption 
of AI in early childhood education.
Usability of AI Tools: Designing AI tools that are intuitive and easy for young children to use is a signicant 
challenge. Interfaces must be simple, engaging, and error-tolerant to accommodate the learning styles of 
preschoolers.
4. Teacher Training and Support
Lack of Training: Many early childhood educators may not have the necessary training or experience to 
effectively integrate AI into their teaching practices. This lack of training can lead to underutilization of AI tools 
or ineffective implementation.
Resistance to Change: Educators may also be resistant to adopting new technologies, particularly if they are 
accustomed to traditional teaching methods. Overcoming this resistance requires signicant support, training, 
and evidence of the benets of AI in early childhood education.
5. Ethical and Privacy Concerns
Data Privacy: AI tools often require the collection of data on children's learning behaviors, preferences, and 
progress. Ensuring the privacy and security of this data is a major concern, particularly given the vulnerability of 
young children.
Bias in AI Algorithms: AI systems can inadvertently reinforce biases if they are not properly designed and tested. 
This can result in unequal learning opportunities or reinforce stereotypes, which is particularly problematic in 
early childhood education.
6. Social and Emotional Impact
Reduced Human Interaction: There is a concern that increased use of AI in early childhood education could 
reduce the amount of human interaction that children experience. Human interaction is crucial for social and 
emotional development, and over reliance on AI could negatively impact these areas.
Dependence on Technology: Introducing AI at an early age could lead to an over-dependence on technology, 
potentially hindering the development of important skills such as critical thinking, creativity, and social 
interaction.
 7. Cultural and Contextual Relevance
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Cultural Sensitivity: AI tools must be culturally sensitive and relevant to the diverse backgrounds of pre-
schoolers. Developing AI systems that can adapt to different cultural contexts and languages is challenging and 
requires careful design and localization.
Contextual Adaptation: AI tools must be adaptable to different educational contexts, including varying levels of 
resources, educational philosophies, and parental involvement. This adaptability is often difcult to achieve 
with standardized AI solutions.
8. Cost and Resource Allocation
 High Costs: The development, implementation, and maintenance of AI tools can be expensive. Schools, 
particularly in low-income areas, may struggle to allocate the necessary resources to adopt AI technologies in 
early childhood education.
Equity and Access: There is a risk that AI tools could exacerbate existing inequalities in education, particularly if 
only well-funded schools or families can afford the latest technologies. Ensuring equitable access to AI tools is a 
signicant challenge.
 9. Measuring Effectiveness
 Assessing Impact: It can be difcult to measure the effectiveness of AI tools in early childhood education. 
Traditional metrics of academic success may not apply to pre-schoolers, and there is a need for new methods of 
assessment that consider the holistic development of young children.
Long-Term Outcomes: The long-term impact of AI on early childhood education is not yet fully understood. 
More research is needed to determine how AI inuences cognitive, social, and emotional development over 
time.
10. Parental Concerns and Acceptance
Parental Scepticism: Parents may be sceptical or concerned about the use of AI in early childhood education, 
fearing that it could replace human teachers or negatively impact their child's development. Gaining parental 
trust and acceptance is crucial for the successful integration of AI.
Balancing Screen Time: Parents are often concerned about the amount of screen time their children are exposed 
to. Introducing AI tools, which typically require screen interaction, can exacerbate these concerns, making it 
important to balance AI use with other activities.
Addressing these challenges requires a comprehensive approach that includes careful planning, ongoing 
research, collaboration between educators, technologists, and policymakers, and a focus on the holistic 
development of pre-schoolers.

Conceptual Framework
Two theories guiding this research are constructivism and constructionism.  Constructionism as an educational 
theory is student-centered and emphasizes discovery learning, where students are encouraged to work with 
tangible objects in the real world and use what they already know to gain more knowledge. Constructivism 
Theory states that knowledge constructed by connecting new experience to existing ideas. This aptly applies to 
the design of AI using educational robots and curriculum as tangible technology to create new knowledge. The 
concept of educational robotics in this study is the use of robots and robotics-related activities in a play-based 
learning environment to promote learning in areas such as science, technology, engineering, and mathematics 
(STEM) and ultimately AI.

Possible Ways for the Inclusion of Ai in Early Childhood Care Curriculum
Developed countries have taken a strategic and phased approach to introducing Articial Intelligence (AI) into 
early childhood care curricula (Su & Zhong, 2022). Their efforts have been shaped by a combination of 
technological advancement, robust educational frameworks, and a focus on research and development 
(Kontkanen et. al., 2023). Below are some of the key strategies and methods that developed countries have used 
to integrate AI into early childhood education:
1.  Research and Development
 Pilot Programs and Studies: Developed countries often begin by conducting pilot programs and research studies 
to understand the impact of AI on early childhood education. These studies help in assessing the effectiveness of 
AI tools in enhancing learning outcomes and understanding the potential challenges.
Collaborations with Universities and Tech Companies: Partnerships between educational institutions, tech 
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companies, and government bodies are common. These collaborations foster innovation and provide the 
necessary resources for the development and testing of AI-driven educational tools.
 2. Curriculum Design and Adaptation
Incorporation into Existing Frameworks: AI is gradually integrated into existing educational frameworks. For 
instance, AI-driven tools are used to complement traditional teaching methods, such as using AI-powered 
educational apps to reinforce learning through interactive play.
Personalized Learning Paths: AI is employed to create personalized learning experiences for children. By 
analysing data on each child's learning style, pace, and preferences, AI tools can tailor educational content to 
meet individual needs.
3. Teacher Training and Professional Development
Training Programs: Developed countries invest heavily in training educators to use AI tools effectively. This 
includes professional development courses that equip teachers with the skills needed to integrate AI into their 
classrooms.
Support Systems for Educators: Ongoing support and resources are provided to educators, including access to 
AI specialists and continuous professional development opportunities to keep pace with technological 
advancements.
4. Development of AI-Powered Educational Tools
Interactive Learning Apps: AI is used in developing interactive apps that engage young children in learning 
through play. These apps often feature adaptive learning algorithms that adjust the difculty level based on the 
child's performance.
AI Tutors and Assistants: AI-driven virtual tutors and assistants are introduced to help children with tasks such 
as reading, counting, and problem-solving. These tools provide instant feedback and allow children to learn at 
their own pace.
5. Ethical and Inclusive Practices
Data Privacy and Security: Developed countries emphasize the importance of protecting children's data. AI 
systems are designed with stringent data privacy measures to ensure that children's information is safeguarded.
Focus on Equity: Efforts are made to ensure that AI tools are accessible to all children, regardless of their 
socioeconomic background. This includes providing schools with the necessary digital infrastructure and 
ensuring that AI tools are designed to be inclusive of diverse learning needs.
6. Government Policies and Funding
Government Initiatives: Many developed countries have national policies or initiatives aimed at integrating AI 
into education. These initiatives often include funding for research, development of AI tools, and infrastructure 
improvements in schools.
Public-Private Partnerships: Governments often collaborate with the private sector to bring AI into early 
childhood education. These partnerships can involve funding, resource sharing, and the development of AI tools 
tailored for educational purposes.
7. Parental Involvement and Community Engagement
Raising Awareness: Efforts are made to educate parents and communities about the benets and potential risks 
of AI in early childhood education. This helps to build trust and support for the integration of AI in schools.
Parental Controls and Involvement: AI tools often include features that allow parents to monitor their child's 
progress and set limits on the use of technology, ensuring that AI complements, rather than replaces, traditional 
parenting and teaching.
Examples from Specic Countries
United States: AI has been integrated into early childhood education through initiatives like the "Read With Me" 
programme (Arnold, 1997), which uses AI to support early literacy development. Additionally, AI-driven 
educational platforms like ABCmouse and Khan Academy Kids are widely used in preschools.
United Kingdom: The UK has incorporated AI into its early childhood curriculum through tools like interactive 
robots and AI-driven storybooks that adapt to a child's reading level. The government has also invested in AI 
research specic to early education (Crompton, Gregory & Burke, 2018).
Finland: Known for its progressive education system, Finland has introduced AI in early childhood education by 
using adaptive learning environments and AI-assisted teaching methods, which are designed to foster creativity 
and problem-solving skills in young learners (Kontkanel et. al., 2023).
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These strategies highlight the importance of a comprehensive approach that includes technology, teacher 
training, curriculum adaptation, ethical considerations, and stakeholder engagement. By following these steps, 
developed countries have been able to successfully introduce AI into early childhood care, creating a more 
personalized, efcient, and engaging learning environment for young children.

Conclusion
Su, Ng and Chu (2023) specically mentioned lack of a curriculum design as a challenge hindering the adoption 
of AI in ECCE. By addressing these challenges, AI can play a crucial role in enhancing early childhood 
education, making learning more personalized, engaging, and effective for pre-schoolers. However, these 
benets must be balanced with careful consideration of the challenges and ethical implications of using AI in 
early childhood settings.
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