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Abstract: 

The objective of this paper is to examine the transformative role of Artificial Intelligence (AI) in 

enhancing educational outcomes, particularly at Foundational stage. This paper also discusses how AI 

tools can be used to attain learning outcome at Foundational stage. AI offers the potential to personalize 

learning, foster creativity, and support children's cognitive, social, emotional, and motor development, 

making it an important tool in education. The methodology used is content analysis of different research 

papers and journals. In rural areas of India, AI-powered tools like BYJU'S Early Learn and DIKSHA 

provide personalized, play-based learning experiences and ensure accessibility, even offline. However, 

challenges such as infrastructure gaps, data privacy concerns, and equitable access need to be addressed 

for effective implementation. The paper emphasizes the importance of teacher training, ethical 

considerations, and collaboration among stakeholders to harness AI's full potential. By reviewing current 

AI tools, the paper highlights their impact and identifies areas for improvement. It concludes by 

proposing ethical guidelines and recommending that AI should complement, rather than replace, human 

interaction in the educational process to create balanced and effective learning environments. 
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Introduction 

Since the pandemic, the shift to online education has sparked significant innovations in teaching methods, 

particularly in Higher Education Institutions (HEIs). This transition has fostered flexibility with both 

virtual and in-person courses, driven by changes in lifestyles, technological advancements, and evolving 

student needs. The integration of Artificial Intelligence (AI) in education has gained attention for its 

potential to enhance learning experiences, support personalized education, and break down geographical 

and time barriers. AI promotes collaborative and creative learning environments, such as AI-powered 

libraries and personalized learning recommendations, facilitating precision education that tailors support 

to individual student behaviors. 
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However, the widespread implementation of AI presents challenges, particularly related to infrastructure 

gaps between developed and underdeveloped countries. Countries like Saudi Arabia are adopting AI as 

part of Vision 2030 to improve educational infrastructure and overcome traditional limitations. The 

development of AI in education has introduced tools like intelligent tutoring systems, teaching robots, 

and adaptive learning systems, transforming instructional design and teaching roles. Techniques such as 

machine learning, natural language processing, and predictive modeling enhance learning through 

behavior detection and personalized recommendations. 

While AI has the potential to revolutionize education, its effectiveness depends on its alignment with 

educational philosophies and pedagogies. The integration of AI in education has led to personalized, 

efficient, and inclusive environments through tools like Khan Academy, Immersive Reader, and 

Duolingo. AI also enriches education with immersive experiences using AR and VR, enhances student 

engagement through gamification, and automates administrative tasks to support educators. Despite 

challenges, AI continues to transform education by fostering global learning opportunities, improving 

accessibility, and encouraging critical thinking, benefiting both students and teachers. 

Literature review: 

The integration of Artificial Intelligence (AI) in education has been extensively explored across various 

studies, offering transformative insights into teaching and learning processes. Sasikala and Ravichandran 

(2024) emphasize AI's potential to personalize learning, enhance engagement, and improve academic 

outcomes while addressing ethical challenges like data privacy and bias. Feng (2025) focuses on AI-

assisted language learning, demonstrating how adaptive feedback, interactive exercises, and intelligent 

tutoring optimize language acquisition while managing cognitive load. 

Chen et al. (2020) highlight AI's role in streamlining administrative tasks, personalizing curricula, and 

boosting student engagement. Roll and Wylie (2016) identify evolutionary and revolutionary directions 

for AI's integration into educational practices, emphasizing collaboration with teachers and embedding 

AI into daily student life. 

Further, Chen et al. (2022) review extensive literature on AI in education, showcasing its applications in 

intelligent tutoring, natural language processing, and emotion detection. They identify a lack of alignment 

between AI techniques and educational theory, suggesting the need for deeper integration of AI into 

classrooms. 

Studies like Alam (2021) and Kuchkarova et al. (2024) highlight AI's role in redefining pedagogical 

practices and promoting creativity and critical thinking, particularly in early childhood education. These 

advancements are met with challenges, including ethical concerns, cultural barriers, and infrastructure 

limitations, as discussed by Qayyum et al. (2024) in the context of Pakistan. 
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Overall, the research underscores AI's transformative impact on education, emphasizing the importance 

of ethical considerations, cultural sensitivity, and theoretical alignment to maximize its benefits. 

Artificial Intelligence in Education (AIEd) leverages AI to replicate cognitive tasks such as learning and 

problem-solving, traditionally associated with human intelligence (Baker & Smith, 2019). Over the past 

three decades, AIEd has garnered attention from educational institutions and policymakers (Luckin et al., 

2016). Despite this growing interest, comprehensive systematic reviews of AIEd research remain limited. 

Key trends and advancements in AIEd include the use of technologies like Artificial Neural Networks 

and Deep Learning to deliver personalized learning experiences tailored to individual needs, including 

those of learners with disabilities (Chan & Zary, 2019). These technologies enhance engagement and 

inclusivity. Additionally, AI supports educators by automating repetitive tasks, enabling more focused 

and timely instruction (Della Ventura, 2017). 

The evolution of AIEd is closely linked to improvements in computing power and data analytics, which 

continue to drive innovation in education (Chan & Zary, 2019; Della Ventura, 2017). This progression 

underscores AI's potential to transform teaching and learning while addressing diverse learner needs. 

Meaning of foundational education 

Foundational education refers to the early years of formal schooling, typically from ages 3 to 8, including 

Early Childhood Care and Education (ECCE). It focuses on equipping children with essential skills for 

future success, such as literacy, numeracy, social and emotional development, and physical skills. This 

stage of education is crucial for ensuring quality education and aligns with global efforts to meet 

Sustainable Development Goal 4 (SDG 4), which advocates for inclusive, equitable, and quality 

education for all. Foundational education lays the groundwork for academic success, personal growth, 

and social integration, providing children with the necessary skills for lifelong learning and development. 

AI Tools for ECCE: Overview 

Artificial Intelligence (AI) refers to machines simulating human intelligence through processes like 

learning, reasoning, and decision-making, using algorithms and data to replicate cognitive functions such 

as problem-solving and language understanding. AI is categorized into narrow AI, designed for specific 

tasks (e.g., speech recognition), and general AI, which seeks to replicate human cognitive abilities across 

various tasks but remains theoretical. In Early Childhood Care and Education (ECCE), AI tools are 

leveraged to enhance learning, teaching, and caregiving by providing personalized education, tracking 

student progress in real time, and offering targeted support. These tools create an interactive, inclusive 

environment, helping educators and caregivers improve children's development. 
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Key AI tools and their impacts at Foundational stage include: 

AI technologies are transforming Foundational stage Education (ECCE) by offering personalized, 

engaging, and supportive learning experiences tailored to children's individual needs.  

 Adaptive Learning Platforms: AI-driven systems like DreamBox Learning adapt content to a 

child’s learning style and pace, enabling mastery of foundational skills in literacy and numeracy. 

 AI-Powered Educational Games: Tools such as Osmo make learning interactive and enjoyable, 

promoting cognitive skills like problem-solving and critical thinking. 

 Speech Recognition and Language Development Tools: AI systems, including Google 

Assistant Kids, aid language acquisition through interactive, voice-based activities that improve 

pronunciation and comprehension. 

 Emotion Recognition and SEL Tools: AI tools, such as Milo, analyze emotional cues to support 

social-emotional learning, helping children develop empathy, conflict resolution, and emotional 

expression skills. 

 Virtual Tutors and Chatbots: Platforms like Socratic by Google provide on-demand, 

personalized guidance, fostering independent learning through problem-solving and conceptual 

explanations. 

 Classroom Management and Assessment Tools: Systems like ClassDojo and Seesaw 

streamline classroom management and offer real-time insights into student engagement, behavior, 

and developmental progress. 

By fostering individualized and inclusive learning environments, these AI tools support both 

educators and young learners, emphasizing foundational development and paving the way for 

innovative approaches. 

 

AI-Driven Approaches to Achieve Learning Outcomes Globally, at the foundational stage 

AI is revolutionizing ECCE worldwide by fostering personalized, engaging, and inclusive learning 

environments. It plays a pivotal role in enhancing foundational literacy and numeracy, addressing 

linguistic diversity, and bridging educational gaps, particularly in underserved regions. AI is 

revolutionizing Foundational stage Education (ECCE) globally by creating personalized, engaging, and 

inclusive learning environments that enhance foundational literacy, numeracy, and linguistic diversity 

while addressing educational gaps, especially in underserved areas. Key applications include 

personalized learning platforms like Osmo and Lingo kids, which adapt content to children's 

developmental stages, and multilingual support tools utilizing natural language processing (NLP) to 

foster cognitive and language skills. AI-driven educational analytics enable educators and parents to track 

learning patterns and intervene early, while offline AI tools and solar-powered devices, such as those in 
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Kenya and Bangladesh, provide accessible, interactive learning experiences in remote regions, ensuring 

that all children have the opportunity to succeed, regardless of their environment. 

Global Case Studies Highlighting AI in ECCE 

AI is revolutionizing Foundational stage Education (ECCE) globally by fostering personalized, engaging, 

and inclusive learning environments that enhance foundational literacy, numeracy, and linguistic 

diversity. By addressing educational gaps, particularly in underserved regions, AI plays a pivotal role in 

ensuring children progress at their own pace. Tools like Osmo and Lingokids personalize learning content 

to suit each child’s developmental stage, while multilingual support powered by natural language 

processing (NLP) promotes cognitive and language skills. AI-driven educational analytics also allow 

educators and parents to track learning patterns and intervene early, helping address developmental needs. 

Additionally, AI-enabled offline tools and solar-powered devices provide interactive learning experiences 

in remote regions, ensuring that all children, regardless of their environment, have access to educational 

opportunities. 

Global case studies further demonstrate AI’s transformative impact in Foundational stage education. In 

Kenya, AI-powered literacy programs, such as Kitkit School, delivered via solar-powered tablets, help 

improve literacy and numeracy by adapting to individual learning progress. In China, Squirrel AI offers 

personalized learning experiences in foundational subjects like math and language, tailoring content to 

each child’s strengths and weaknesses. In India, the Kutuki app delivers language-specific, culturally 

relevant content for preschoolers, addressing the country’s linguistic diversity. Meanwhile, Finland’s 

Helsinki AI Preschool Project integrates AI tools with traditional teaching methods to support play-based 

learning and track emotional development. These case studies highlight AI's ability to provide scalable, 

accessible, and effective solutions for early education, demonstrating its potential to enhance both 

academic and social-emotional growth across diverse global contexts. 

AI-Driven Approaches to Achieve Learning Outcomes at foundational stage in India 

AI-driven approaches in India are playing a transformative role in Foundational Education (ECCE), in 

line with the goals of the National Education Policy (NEP) 2020. These methods aim to enhance equitable 

access, engagement, and learning outcomes for children aged 3 to 6, particularly in the areas of 

foundational literacy and numeracy (FLN), while promoting curiosity, creativity, and critical thinking. 

Key highlights of AI's role include personalized learning through platforms like BYJU'S Early Learn and 

Kutuki, which adapt content to suit each child's developmental stage and linguistic background, fostering 

inclusivity and meaningful engagement across diverse cultures. Additionally, AI-driven gamified 

learning experiences, such as interactive games and storytelling applications, help children build 

foundational skills in a fun, immersive way that supports play-based pedagogy, central at foundational 

education. These tools enhance creativity and facilitate learning through play. 
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AI is also addressing challenges related to accessibility, particularly in underserved regions and rural 

areas. Platforms like DIKSHA provide activity-based learning resources and enable educators and parents 

to track learning outcomes, while AI-enabled chatbots and voice assistants in regional languages support 

children's learning, even in the absence of trained educators. Despite infrastructure challenges like 

unreliable internet in rural areas, solutions such as offline AI tools, including low-cost tablets and 

localized applications, are making education accessible in remote areas. By overcoming these barriers, 

AI-driven approaches can revolutionize ECCE in India, offering personalized, inclusive, and engaging 

educational experiences that ensure every child has access to quality education. Addressing infrastructure 

and equity challenges will be crucial in maximizing the potential of these AI-driven methods and building 

a strong foundation for lifelong learning and development. 

List of AI Tools of education at foundational stage 

Here is a list of AI-powered tools and platforms designed to support foundational stage education. 

1. Personalized Learning Platforms 

 Kutuki (India): AI-powered app focusing on foundational literacy, numeracy, and socio-

emotional skills in regional languages. 

 Lingokids: A gamified learning app offering interactive lessons for literacy, math, and emotional 

development. 

 ABCmouse: AI-driven learning activities tailored to the developmental needs of preschool 

children. 

2. Interactive Storytelling and Language Tools 

 Novel Effect: Enhances storytelling by syncing sound effects and music with live narration. 

 Speech Blubs: AI-powered app to help children develop speech and language skills through 

interactive exercises. 

 ChatGPT for Kids: AI-based conversational tools designed to engage children in dialogue, 

supporting language acquisition and problem-solving. 

3. Gamified Learning and AR/VR Tools 

 Osmo: Combines physical play with AI-powered digital learning through interactive games. 

 PlayShifu: Augmented reality (AR) toys and games for preschoolers to learn about shapes, 

animals, and more. 

 AR Flashcards: An app using AR to teach children letters, shapes, and objects through 3D 

animations. 
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4. Teacher Support and Professional Development 

 Brightwheel: An AI tool for managing classroom activities, attendance, and communication with 

parents. 

 TeachFX: Provides AI-driven feedback on teachers’ instructional methods to improve classroom 

engagement. 

 Edthena: AI-based platform for video coaching and professional development for educators. 

5. Accessibility and Inclusive Learning 

 Leka: A robot designed for children with special needs, offering personalized learning and 

therapy activities. 

 CogniToys: AI-powered toys that engage children in interactive conversations and learning 

activities. 

6. Analytics and Progress Tracking 

 KidSense.AI: AI-powered speech recognition tailored for children to enhance literacy and 

language skills. 

 ClassDojo: Helps teachers track classroom behavior and share updates with parents. 

7. Offline AI Solutions 

 Solar-Powered Learning Tablets (e.g. Kitkit School): AI-powered tools for literacy and 

numeracy, designed for offline use in underserved areas. 

These tools exemplify the growing potential of AI to create engaging, personalized, and inclusive 

learning experiences for young learners. 

Ethical Considerations in AI Integration at foundational stage education. 

The integration of Artificial Intelligence (AI) in Education at foundational stage presents several ethical 

challenges, primarily related to data privacy, equitable access, and the balance between technology and 

human interaction. One key concern is data privacy and security, as AI systems rely on extensive data to 

personalize learning experiences for children. Protecting sensitive information and adhering to privacy 

regulations, such as GDPR, is essential. Ensuring transparency in data handling practices and obtaining 

informed consent from parents or caregivers is crucial to maintaining ethical standards. Another ethical 

issue is the risk of over-reliance on technology, which could reduce opportunities for essential human 

interaction and hands-on exploration critical for children's socio-emotional and cognitive development. 

AI should be seen as a complementary tool to educators, not a replacement, maintaining a balance with 

traditional teaching methods. Additionally, equitable access to AI tools is a concern, as socioeconomic 

disparities may limit access, exacerbating educational inequalities. It is important for developers and 
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policymakers to prioritize inclusivity by creating affordable and widely accessible AI tools, especially 

for marginalized communities. 

AI is also playing a transformative role in enhancing teacher training and support in ECCE. Through 

personalized professional development, AI platforms like Coursera for Educators and Udemy analyze 

teachers’ knowledge gaps and recommend tailored training resources, ensuring targeted upskilling. AI-

driven analytics assist educators in lesson planning by providing insights into successful teaching 

strategies for different age groups, while tools like Edthena offer real-time feedback on teaching 

practices. AI-powered chatbots and virtual assistants provide continuous support, offering solutions for 

classroom challenges such as managing special needs children or multilingual classrooms. Additionally, 

AI tools like TeachFX and Brightwheel reduce administrative burdens by automating tasks such as 

attendance tracking and performance monitoring, enabling teachers to focus on direct interactions with 

children. These innovations not only enhance teaching efficacy but also address educational disparities, 

supporting both educators and young learners in achieving holistic developmental goals. However, 

ethical considerations, such as data privacy and access equity, must be prioritized to ensure responsible 

and effective AI integration in education at foundational stage. 

Future Directions in AI for Education at foundational stage 

The future of AI in Education at foundational stage holds great promise in enhancing learning and 

development through several key innovations. Multi-modal AI systems will integrate visual, auditory, 

and kinesthetic inputs to create immersive learning experiences, with technologies like Augmented 

Reality (AR) and Virtual Reality (VR) simulating real-world environments and fostering cognitive and 

social skills. Additionally, AI systems will incorporate emotional intelligence (EI), enabling them to 

recognize and respond to a child's emotional state in real-time, thereby supporting motivation and socio-

emotional development. Inclusive AI solutions will offer culturally and linguistically diverse content, 

cater to children with disabilities, and ensure equitable participation in learning. AI will also increasingly 

collaborate with educators, taking on repetitive tasks and providing data-driven insights, while teachers 

continue to foster empathy, creativity, and critical thinking. With a focus on ethical considerations, 

inclusivity, and innovation, AI has the potential to transform foundational education into a more 

personalized, inclusive, and impactful educational experience.  

Recommendation for Implementation 

Implementing AI tools in Education at foundational stage requires a strategic approach that prioritizes 

teacher readiness, inclusivity, data privacy, and collaboration. Teachers must be trained not only in using 

AI tools but also in understanding their ethical implications and integrating them effectively into the 

classroom. AI platforms should be adaptable to diverse cultural, linguistic, and socioeconomic contexts, 

with features that support offline use and cater to children with special needs. Ensuring affordable and 

accessible AI tools is key for equitable education. Data privacy must be safeguarded with transparent 

policies and parental consent for data usage. A collaborative effort among AI developers, educators, 
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policymakers, and parents is essential to create an effective and ethical AI ecosystem that enhances early 

childhood education while maintaining its integrity. 

AI at Foundational stage education: Benefits and Challenges 

AI is revolutionizing education at Foundational stage by providing personalized, engaging, and adaptive 

learning experiences for young children. It enhances foundational skills in literacy, numeracy, and socio-

emotional development through tools like AI-based applications, augmented reality (AR), virtual reality 

(VR), and conversational agents. These technologies create immersive learning environments and 

support creativity and curiosity. However, challenges include the potential for over-reliance on 

technology, which may limit social interactions and hands-on experiences crucial for interpersonal skill 

development. Issues like equitable access to AI tools, data privacy concerns, and the irreplaceable role 

of human educators must be addressed to ensure AI enhances rather than replaces early childhood 

learning, promoting a balanced and holistic development for all children. 

Guidelines for Choosing AI Tools for Education at foundational stage 

When selecting AI tools for Education at foundational stage, it's essential to prioritize age-appropriate 

content and pedagogical alignment. AI tools should support the developmental stages of young learners, 

focusing on foundational literacy, numeracy, social-emotional development, and critical thinking. Look 

for tools that offer interactive, hands-on learning rather than passive screen time. These tools should 

encourage active engagement, creativity, and exploration, while respecting the need for play-based 

learning. Additionally, the content should be adaptable to different learning styles and paces, allowing 

for personalized learning experiences that cater to the individual needs of children. 

Another key consideration is inclusivity and accessibility. The AI tools should be accessible to all 

children, regardless of their socioeconomic background, language, or abilities. Tools that offer 

multilingual support, especially in diverse linguistic environments, and those that can cater to children 

with special needs are essential. Furthermore, the tools should be secure and transparent, with clear 

data privacy policies to ensure that children’s sensitive information is protected. It’s important to choose 

AI tools that have been developed with ethical considerations in mind, ensuring that they complement 

human teaching rather than replace the critical role of teachers and caregivers in fostering socio-

emotional skills and personal development. 
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