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Abstract 

 
This paper examined the integration of Artificial Intelligence (AI) tools for language acquisition in 

early childhood education, exploring the transformative potential of AI in shaping language skills 

acquisition for young learners. The comprehensive analysis encompasses the benefits, challenges, 

and future trends associated with the infusion of AI into early childhood education. The paper 

emphasized the need for a balanced approach, harmonizing AI-driven personalized learning 

experiences with essential human interactions for a balanced holistic cognitive and emotional 

development with case studies that illustrate the practical applications of AI language acquisition 

tools in early childhood educational settings, highlighting the impact on learner’s engagement, 

motivation, and overall proficiency through case studies. Future trends, such as advancements in 

Natural Language Processing, integration with physical learning materials, and collaborative AI 

platforms, offer insights into the evolving landscape of AI in early childhood education. In 

conclusion, the article advocated for the thoughtful embrace of AI tools as a powerful asset in 

creating enriched and personalized learning environments, laying a robust foundation for 

children's future development, cognitive growth, and academic success. 
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INTRODUCTION 

 

Historically, language acquisition in early childhood education has been a dynamic process, 

heavily reliant on traditional teaching methodologies. However, the advent of AI introduces a 

paradigm shift, presenting opportunities to revolutionize the way children engage with and 
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master language skills. This shift is driven by the potential of AI to provide personalized and 

adaptive learning experiences, addressing the unique needs and learning styles of each child. The 

term "Artificial intelligence" (AI) is often used to refer to the learning and intelligence shown by 

machines or computers (Solanki et al., 2021).  

Learning, prediction, and sensing are all mental processes that have been analogized with 

the help of AI (Russell & Norvig, 2002). Personalized learning environments, an AI-powered 

automation of the teaching, learning, and grading processes, are gaining traction in the academic 

world. In the rapidly evolving landscape of education, the integration of Artificial Intelligence 

(AI) has emerged as a transformative force, promising groundbreaking advancements in various 

domains.  Most schools' approaches to education have been updated and improved thanks to AI 

technology, and AI has revolutionized the education sector generally (Karsenti, 2019). Innovative 

learning and more successful completion of learning objectives are being facilitated through AI-

powered interactive systems (Hinojo-Lucena et al., 2019).  

Aside from introducing smart/intelligent teaching tools into classrooms and improving 

the integration of technology into instruction, Artificial Intelligence (AI) technology has the 

potential to eliminate the limitations of traditional education by creating a super motorway of 

information, advancing fair processes in education, and making classroom instruction more 

engaging, motivating, and enjoyable for students (Zhang et al., 2019). Children can now reach 

their full potential when repetitive tasks traditionally performed by carers are taken over by AI 

systems (Fu & Die, 2019). Artificial intelligence (AI) can provide teaching activities that 

promote the coordinated development of the child's language ability (Jin et al., 2015) in areas 

such as grammar, vocabulary, communicative competence, pronunciation, etc., enabling children 

to overcome their language acquisition gaps. To fully comprehend the development of children's 

vocabulary and language, artificial intelligence can give a consistent, efficient, and accurate 

evaluation of language and vocabulary using huge data and delivering personalized and rapid 

feedback.  

The significance of linguistic proficiency in the formative years of a child's education 

cannot be overstated, laying the foundation for future academic success and cognitive growth. It 

would be foolish to dismiss the potential of Artificial intelligence in the realms of learning and 

knowledge advancement because the infusion of AI into early childhood education is poised to 

revolutionize language skill acquisition for young learners. Tools based on Artificial Intelligence 

(AI) are increasingly being used in ECE to help young children learn and grow (Lin et al., 2020). 

This is because the human intellect may become tired over time and may struggle to keep up 

with modern technology.  

As the educational community explores the intersection of AI and early childhood 

language acquisition, it is important to understand the current state of linguistic proficiency in 

young learners, the challenges faced by educators, and the role technology can play in mitigating 

these challenges. This article aims to provide a comprehensive understanding of the rationale 

behind incorporating AI tools in early childhood language education, recognizing the potential 

benefits, and acknowledging the existing gaps that AI can help bridge. 

The inclusion and incorporation of AI in early childhood education can promote language 

learning opportunities for all children, fostering inclusivity and personalization. This paper aims 

to delve into the benefits of using AI language acquisition tools in early childhood education and 

their impact on the overall learning experience, setting the stage for a comprehensive exploration 

of advantages, effective practices, real-world scenarios, ethical considerations, challenges and 

future trajectories in AI-facilitated language proficiency development. 
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BENEFITS OF AI IN EARLY CHILDHOOD EDUCATION 

 

The inclusion of Artificial Intelligence (AI) in early childhood education proffers a range of 

promising benefits that can transform the learning experience of young learners while developing 

skills. The key advantages include: 

 

Individualised Learning and Enhanced Personalization Trajectories 

 

The capabilities of AI include tailoring learning experiences to individual needs and adapting 

content and pace based on a child's unique learning style and abilities (Tashtoush et al., 2022). 

This personalized approach ensures that every child receives education at a level and speed 

suitable for their individual development. Also, AI algorithms could analyze a child's progress 

and performance, thus creating customized learning trajectories. This enables the caregivers to 

identify areas of strengths and weaknesses of the learners (Wardat et al., 2022) and provide 

targeted support and resources to address these specific learning needs. 

 

Increased Engagement and Early Detection of Learning Challenges 

 

AI tools in early childhood education often employ interactive and immersive technologies, such 

as gamification elements in the learning process (William et al., 2022), such as points, rewards, 

leaderboards, and badges creating a sense of achievement and competition for the learners and 

motivating students to actively participate and excel in their learning activities. Virtual reality 

(VR) technology also creates immersive virtual environments that simulate real-world 

experiences, allowing students to explore historical places, travel to different countries, or dive 

into the depths of the ocean, providing a rich and interactive learning experience. While 

experiencing scenarios in a virtual setting, students are keen to develop a deeper understanding 

of complex concepts and thus enhance their spatial reasoning skills and this makes learning more 

engaging and enjoyable for children. This also generates increased engagement leading to better 

retention of information and a positive attitude toward learning by the learners.  

AI-driven assessments help in the identification of early signs of learning difficulties or 

developmental milestones in the learners (Pendy, 2023). AI tools can proactively identify 

students who may be at risk of falling behind or facing challenges based on data patterns and 

performance trends. This is analyzed through predictive analytics; the AI tools can alert teachers 

to potential issues, enabling early intervention and targeted support for struggling students. This 

way, caregivers can use these insights to implement timely interventions, provide additional 

resources, and offer personalized guidance to help students overcome obstacles and succeed 

academically. This early detection is beneficial as it allows for timely support and interventions 

 

Skills Development and Accommodations for Different Learning Styles 

 

AI-based learning activities often involve problem-solving scenarios and critical thinking 

exercises. This stimulates critical thinking by presenting the learners with challenges, scenarios, 

and puzzles that require them to think, analyze, evaluate, and apply their knowledge.  Students 

are encouraged to think critically, make informed decisions, and solve problems within the 

immersive environment, fostering the development of higher-order thinking skills. The 

immersive experiences often provide immediate feedback and opportunities for reflection, 
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allowing students to refine their problem-solving strategies and learn from their mistakes. These 

immersive experiences encourage children to think analytically, make decisions, and explore 

solutions, fostering the development of essential cognitive skills. AI tools also have the potential 

to significantly impact language acquisition and communication skills in young learners through 

their speech recognition and natural language processing capabilities. Through leveraging speech 

recognition and natural language processing capabilities, AI tools provide a valuable platform for 

young learners to develop and refine their language and communication skills. The interactive 

and personalized nature of these tools enhances engagement, provides targeted feedback, and 

offers a supportive learning environment, ultimately fostering effective language acquisition and 

empowering students to become proficient communicators. These tools orchestrate immersive 

learning experiences, employing technologies like virtual reality and augmented reality. Such 

experiences engage students, resulting in active participation, improved retention, and a lifelong 

passion for learning. Additionally, AI in early childhood education fosters the critical thinking 

faculties and problem-solving abilities of the learners. 

 

Efficient Time Management for Caregivers and Teachers 

 

AI tool capabilities include automation of routine tasks, which allows educators to focus more on 

individualized instruction and support. This enables efficiency in time management and provides 

teachers with the opportunity to spend more quality time interacting with students and addressing 

their unique needs.  AI systems can also provide instant feedback on a child's performance, 

allowing for continuous assessment and adjustments. This immediate feedback loop helps 

children understand their strengths and areas for improvement, promoting active and reflective 

learning. Teachers can also access dashboards and reports that summarize the student’s 

performance, highlight areas of strength, and flag areas where students may be struggling. With 

real-time progress monitoring, the teachers quickly identify students who need additional support 

or intervention, enabling timely and targeted differentiated interventions. 

 

Preparedness for the Future 

 

Artificial intelligence will not only impact the future of most industries including education, 

specifically early childhood education, and considering its growth rate, it will continue to act as a 

technological innovator for the foreseeable future. AI can address issues of accessibility by 

providing learning resources to children in various geographical locations or those with limited 

access to traditional educational materials. This inclusivity ensures that a broader range of 

children can benefit from educational opportunities. Similarly, early exposure to AI would 

familiarize children with these emerging technologies. This early exposure would also prepare 

them for a future where technology will play an increasingly integral role in various aspects of 

their life and work. 

 

BENEFITS OF IMPLEMENTING AI-LANGUAGE TOOLS IN EARLY CHILDHOOD 

EDUCATION 

 

The integration of AI for language acquisition in early education is advantageous as it would 

boost learners' involvement and enhance motivation. The following AI-language tools and their 

benefits are described below: 
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Speech Recognition 

 

The speech recognition AI-powered tools accurately recognize and interpret spoken language, 

allowing learners to engage in interactive conversations with the system. Utilizing the AI speech 

recognition technology in early childhood education is unique as learners can practice 

pronunciation, fluency, and intonation by providing real-time feedback and corrections. Through 

continuous interactive dialogues with AI tools, learners improve their oral communication skills, 

vocabulary, and sentence structures. 

 

Natural Language Processing (NLP) 

 

AI tools are also equipped with NLP capabilities which if applied in early childhood education 

can understand and analyze natural language input, thus enabling meaningful interactions with 

learners. The NLP allows AI tools to understand the intent, context, and sentiment behind a 

learner's language, leading to more accurate and relevant responses. These tools can assist 

children in the development of their language skills by suggesting alternative phrasing, providing 

examples in response to their queries, and offering contextual explanations (Pendy, 2023). 

 

Vocabulary Expansion 

 

AI tools in language can introduce new vocabulary to learners through interactive activities, 

games, and contextual usage which are prerequisites in early childhood education. The 

presentations of words in an engaging and meaningful manner, the AI tools would help the 

children grasp and understand their meanings and usage more effectively. AI tools can also 

provide personalized vocabulary recommendations based on individual proficiency levels of the 

child and enhance the child’s learning goals. 

 

Language Modeling 

 

AI tools can also serve as language models in early childhood education, by demonstrating 

proper grammar, sentence structure, and language conventions. Through interactions with AI-

powered systems, learners are exposed to correct linguistic patterns and they can improve their 

language skills by imitating and practicing the language models provided. AI tools also offer 

suggestions and corrections to students' written language, helping them to refine their written 

communication skills. 

 

Personalized Language Learning 

 

In Early childhood education, utilizing AI tools that can adapt to each preschooler's learning 

needs and progress in language acquisition is expedient. These AI tools could provide 

customized language exercises, reading materials, and interactive dialogues tailored to the 

individual's language proficiency level and areas for improvement. By providing for each child's 

unique requirements, AI tools foster differentiated personalized language learning experiences 

and promote growth at a suitable pace for each learner. AI tools can support learners with 

language difficulties or language barriers, providing additional assistance and resources. These 

tools therefore offer a safe and non-judgmental environment for the learners to practice and 
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improve their language skills, encouraging full participation and reducing the risks of anxiety. 

AI-powered language learning tools can also provide support for children who want to learn a 

second language, facilitating their language acquisition and fluency. 

 

CHALLENGES IN IMPLEMENTING AI–LANGUAGE ACQUISITION TOOLS 

 

The Problem of Assess and Equity 

 

In Early childhood education in Nigeria and other developing countries, access and equity pose a 

great hurdle in the effective and efficient use of AI tools due to disparities in technological 

access, resource availability, lack of reliable internet connections and the cost of technology 

infrastructure can widen the educational gap. Children in rural areas lack reliable internet 

connections, experience epileptic electricity, or face challenges in acquiring the necessary 

technology. Ensuring comprehensive support and training for educators and parents in under-

resourced communities is crucial to bridging access and equity gaps. The setup and maintenance 

of AI infrastructures are quite expensive. Low-income families and government-owned public 

schools may struggle to afford this necessary technology, leading to disparities in access to AI-

language acquisition tools. To balance this digital divide requires addressing the issues 

surrounding accessibility and providing support for schools and families with limited resources. 

 

Child Safety, Data Privacy and Security 

 

AI tools in Early Childhood Education should be programmed to prioritize the safety and well-

being of children. The AI systems should be designed to detect and respond to potential safety 

issues, and inappropriate behaviour, which is essential for creating a secure learning 

environment. When employing AI in early childhood education, privacy and data security should 

be a paramount consideration. There should be strict privacy policies, robust data security 

systems, encryption techniques, and transparent communication about the usage of data; all of 

which are essential to ensure trust among teachers, parents, and learners. It is crucial to reassure 

stakeholders that children's data is secure and used exclusively for instructional purposes. 

 

Technological Literacy of Caregivers and Teachers 

 

The successful deployment and integration of AI tools in Early Childhood Education is 

dependent on the technological literacy of educators and parents. In locations with limited access 

to training and professional development, educators and parents may face challenges in utilizing 

these tools effectively. Similarly, among educators and parents unfamiliar with AI, there would 

be resistance to the adoption of new technologies, which could impede successful 

implementation. The provision of comprehensive training and technical support are essential to 

overcoming this resistance and fostering acceptance of AI tools. 

Standardization Issue 

 

The absence of standardized guidelines for AI in early childhood education is detrimental 

because it can lead to varied implementations and uneven quality. It is expedient to establish 

clear standards and best practices that are essential for ensuring consistent and effective use of 

AI-language acquisition tools. In the same vein, there is a need for continuous monitoring and 
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evaluation of the effectiveness of AI tools in promoting language acquisition in early childhood 

education. Establishing metrics for success and regularly assessing the impact of these tools on 

learning outcomes is essential for refining and improving their implementation. 

To address these challenges, there is a need for collaborative effort involving educators, 

policymakers, technology developers, and parents to ensure the responsible and effective 

integration of AI-language acquisition tools in early childhood education. In line with this, the 

world’s leading organization for children (UNICEF, 2020), developed and drafted policy 

guidance to protect and empower children while interacting and interfacing with AI systems. The 

policy guidance on Artificial Intelligence and Artificial Intelligence systems provides a 

foundation for upholding children’s fundamental rights through protection, provision, and 

participation. The central focus of the foundation is the children.  

UNICEF provided nine basic requirements for child-centered Artificial Intelligence 

which were supporting the child’s development and the child’s well-being, ensuring the inclusion 

of every child, prioritization fairness and non-discrimination for all children, protecting the 

child’s privacy and data, ensuring safety for the child, providing a transparent, explainable and 

accountability for children, empowering government and business with knowledge of Artificial 

Intelligence and child’s rights, preparing the children for the present and future developments in 

Artificial Intelligence and creating an enabling environment for everyone to contribute to a child-

centred Artificial Intelligence. 

These requirements serve to harness and secure the rights of the child while interfacing 

with the various forms of Artificial Intelligence. The implication is that UNICEF also recognizes 

the benefits of the inclusion of Artificial Intelligence in the development and education of 

children, especially in early childhood Education.  

 

CASE STUDIES: AI-LANGUAGE ACQUISITION TOOL IN EARLY CHILDHOOD 

EDUCATION 

 

Artificial Intelligence can capably provide teaching activities targeted at promoting the 

coordinated development of the child’s language ability, thus enabling children to overcome their 

shortcomings in language acquisition in areas such as grammar, vocabulary, communicative 

competence, pronunciation, among others (Jin, 2015). AI can provide a consistent, efficient, and 

accurate assessment of children’s language and vocabulary with big data and provide 

personalized instant feedback to grasp accurately the development of children’s vocabulary and 

language. 

Kadzera (2006) emphasized available instructional materials catalyse the stimulation to 

learn as it brings life to learning. The use of Artificial Intelligence language acquisition tools in 

the classroom has the potential to assist the teacher in explaining new concepts clearly and 

practically and it will result in a better understanding of the language concept being taught. 

Artificial Intelligence tools do not end in themselves but are means to an end. This is so because 

Artificial Intelligence cannot replace the teacher, it is the teacher’s responsibility to utilize and 

modify them to achieve the stipulated learning and teaching objectives effectively and efficiently.  

 

AI in Teaching and Learning Language 

 

In researching the effectiveness of Artificial Intelligence in Teaching and Learning Languages, 

Fouad and Brigui (2021) utilized the programming-play-teaching/learning (PPTL) strategy. Their 
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data was generated from questionnaires analyzed by 151 participants (trainee teachers) for a 

period of six months (between December 2020 to June 2021). The research question queried 

whether the application of the PPTL as a form of Artificial Intelligence in teaching and learning 

languages can lead to favorable results particularly affecting linguistic competence and 

performance when compared to the traditional teaching/learning methods that are hinged on the 

human intermediary. However, the questioned participants generally indicated that the PPTL 

strategy was more effective in the teaching/learning process. 

 

AI Natural Language Processing Tool in Communication 

 

Similarly, (Anikushina et al 2018) in their experimental study on Natural Language Oral 

Communication in Humans Under Stress, Artificial Intelligence assisted in the recognition of 

oral communication displayed by people under stress. A small group of subjects were employed 

in the experimental research (comprising three to ten members). The subject had varying 

characteristics, the unifying factor was that English was not their first language. The researchers 

deployed AI in their study platform, and they discovered that they were able to recognize the 

linguistic coping strategies their subjects developed under stress due to psychological and 

physiological factors. The AI analyzed the natural language process in the subjects under study 

and enabled easier, quicker, and more functional communication. The application of AI systems 

in language acquisition can effectively design communication tools for practicing accurate word 

and letter pronunciation through visual media and sound drills; prepare exercises for interpreting 

and describing everyday situations and images; enable learners to practice language skills and 

provide feedback for guidance to the teacher (Barnes, 2016). 

Language acquisition is a process as well as a goal therefore, implementing both the 

traditional and digital communication strategies in the teaching and learning process is 

imperative. It is requisite to use Artificial Intelligence applications like simulations and 

communication programs because it simulates the real-life conditions for conversing and 

communicating in English, introduce educational games, and practical training in language skills 

based on Artificial Intelligence language acquisition. Presentation Translator is an Artificial 

Intelligence system application that provides sub-titles in real-time mode and several resources 

for people having hearing or visual difficulty and caters to people who speak different languages. 

Also, the use of “Google Translator” is another example of Artificial Intelligence applications 

learners can use to read and hear in their national language. 

 

FUTURE TRENDS AND POSSIBILITIES IN AI-LANGUAGE ACQUISITION AND 

EARLY CHILDHOOD EDUCATION 

 

Many strong economies in the world have invested a lot of money to promote the development 

of Artificial intelligence and it has obtained extensive recognition in the past several years, in 

countries such as the United States, Finland, the European Union, Japan, and China. One crucial 

objective and aim of Artificial Intelligence in education is the provision of personalized learning 

guidance or support to individual learners based on their learning status, preferences, or personal 

characteristics (Hwang, 2014). In Early childhood Education (ECE), Artificial Intelligence tools 

are progressively being utilized to enhance skill development and learning among young pupils 

(Lin et al., 2020). Artificial Intelligence technology has modified and advanced most schools’ 
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teaching and learning methods and the entire education industry is encountering a turnaround 

through Artificial Intelligence (Karsenti, 2019).  

The present and future generations of children are being impacted radically by AI 

systems as Artificial Intelligence technologies are implanted in toys, video games, virtual 

assistants, and adaptive learning software as children are interacting with these technologies 

already. Some future trends in AI language acquisition are the advancement in AI-driven 

conversational agents that serve as language tutors, for example, the creation of intelligent 

chatbots equipped with Natural Language Processing (NLP) capabilities, capable of engaging in 

interactive and context-aware conversations with learners. The development of shared platforms 

encourages collaborative language creation and learning, such as global online platforms where 

young learners can collaboratively engage in language-focused activities from around the world. 

These guided platforms would facilitate interactive projects, group discussions, and collaborative 

storytelling, fostering a sense of community and enhancing language skills through peer 

collaboration and the Integration of AI in gamified language learning platforms through AI-

driven language apps that employ gamification techniques to make learning enjoyable and 

interactive. These platforms adapt age-appropriate game scenarios based on each learner's 

proficiency level, providing challenges that align with their language acquisition stage. 

 

CONCLUSION 

 

In conclusion, the integration of AI-based language acquisition tools in Early Childhood 

Education has the potential to greatly impact how children develop their language skills, 

enriching their holistic cognitive growth and development. It is also important to consider the 

challenges faced when utilizing AI in Early childhood education and ensure that policies are put 

in place to monitor and safeguard the child are properly streamlined and adhered to. AI tools not 

only enhance language acquisition but also cultivate critical thinking, creativity, and adaptability 

in young learners. The integration of AI language acquisition tools creates a stimulating and 

immersive learning environment, empowering children to become confident communicators and 

problem solvers. Embracing AI tools in early childhood education lays a strong foundation for 

transforming future academic and professional endeavours, ensuring each child's unique needs 

are met, and their educational potentials are fully maximized. 

 

REFERENCES 

 

Anikushina, V., Taratukhin, V., & von Stutterheim, C. (2018). Natural Language Oral 

Communication in Humans under Stress. Linguistic Cognitive Coping Strategies for 

Enrichment of Artificial Intelligence. Procedia Computer Science, 123, 24-28. 

https://doi.org/10.1016/j.procs.2018.01.005 

Barnes, D. C., Collier, J. E., Howe, V., & Hoffman, K. D. (2016). Multiple paths to customer 

delight: The impact of effort, expertise and tangibles on joy and surprise. Journal of 

Services Marketing, 30(3), 277-289. 

Barrot, J. S., Gonzales, J. M., Eniego, A. A., Salipande, A. L., & Olegario, Ma. L. G. (2022). 

Integrating Financial Literacy into the K-12 curriculum: Teachers’ and school leaders’ 

experience. The Asia-Pacific Education Researcher, 33(1), 17–25. 

Fouad L., & Brigui, H. (2021). Artificial Intelligence in teaching and Learning Language. 

https://doi.org/10.13140/RG.2.2.35349.04323.   

https://doi.org/10.13140/RG.2.2.35349.04323


552 

 

Fu & Die (2019). Where is school education going in the era of artificial intelligence. Modern 

Education Management, 05, 52–57. 

Hinojo-Lucena, F. J., Aznar-Díaz, J. M., Cáceres-Reche, M. P., & Romero-Rodríguez. I. (2019). 

Artificial intelligence in higher education: A bibliometric study on its impact in the 

scientific literature. Education Sciences, 9(1), 51. 

Hwang, G. J. (2014). Definition, framework, and research issues of smart learning environments 

- a context-aware ubiquitous learning perspective. Smart Learning Environments, 1(1), 4.  

Jin, X., Wah, B. W., Cheng, X., & Wang, Y. (2015). Significance and challenges of big data 

research. Big Data Research, 2(2), 59–64.  

Kadzera, C. M. (2006). Use of instructional technologies in caregiver training colleges in 

Malawi. Doctoral Dissertation, Virginia Polytechnic Institute, and State University. 

Karsenti, T. (2019). Artificial Intelligence in Education: The urgent need to prepare caregivers 

for tomorrow’s schools. Formation et Profession, 27(1), 112-116. 

Lin, P., Van Brummelen, J., Lukin, G., Williams, R., & Breazeal, C. (2020). Zhorai: Designing a 

conversational agent for children to explore machine learning concepts. Proceedings of 

the AAAI Conference on Artificial Intelligence, 34(9), 13381–13388. 

https://doi.org/10.1609/aaai.v34i09.7061 

Pendy, B. (2021). Artificial intelligence: The future of education. Journal of Indonesian Social 

Science, 4. https://doi.org/10.36418. 

Russell, S., & Norvig, P. (2002). Artificial intelligence: A modern approach. 

https://storage.googleapis.com/pub-tools-public-publication-data/pdf/27702.pdf.   

Solanki, S. L., Pandrowala, S., Nayak, A., Bhandare, M., Ambulkar, R. P., & Shrikhande, S. V. 

(2021). Artificial intelligence in perioperative management of major gastrointestinal 

surgeries. World Journal of Gastroenterology, 27(21), 2758–2770.  

Su, J., Ng, D. T., & Chu, S. K. (2023). Artificial intelligence (AI) literacy in early childhood 

education: The challenges and opportunities. Computers and Education: Artificial 

Intelligence, 4, 100124. https://doi.org/10.1016/j.caeai.2023.100124.  

Tashtoush, M. A., Wardat, Y., Aloufi, F., & Taani, O. (2022). The effectiveness of teaching 

method based on the components of concept-rich instruction approach in students’ 

achievement on linear algebra course and their attitudes towards mathematics. Journal of 

Higher Education Theory and Practice, 22(7). https://doi.org/10.33423/jhetp.v22i7.5269.  

UNICEF. (2020). Policy brief on national ai strategies and children/ office of global insight and 

policy. https://www.unicef.org/globalinsight/media/1156/file.  

Wardat, Y., Jarrah, A. M., Almassri, H., & Johnson, J. D. (2022). Assessing the impact of digital 

games-based learning on students’ performance in learning fractions using (ABACUS) 

software application. Eurasia Journal of Mathematics, Science and Technology 

Education, 18(10). https://doi.org/10.29333/ejmste/12421.  

William, P., Shamim, M., Yeruva, A. R., Gangodkar, D., & Vashisht, S. (2022). Deep learning 

based drowsiness detection and monitoring using behavioural approach. 2022 2nd 

International Conference on Technological Advancements in Computational Sciences 

(ICTACS). https://doi.org/10.1109/ictacs56270.2022.9987728.   

Zhang, Z., Linlin, Z., & Li., M. (2019). The due analysis of artificial intelligence education 

application: The necessity and possibility of teaching automation. Distance Education in 

China 01, 25-35.  

https://doi.org/10.1609/aaai.v34i09.7061
https://doi.org/10.36418
https://storage.googleapis.com/pub-tools-public-publication-data/pdf/27702.pdf
https://doi.org/10.1016/j.caeai.2023.100124
https://doi.org/10.33423/jhetp.v22i7.5269
https://www.unicef.org/globalinsight/media/1156/file
https://doi.org/10.29333/ejmste/12421
https://doi.org/10.1109/ictacs56270.2022.9987728

