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[bookmark: _Hlk195515535][bookmark: _Hlk196208469][bookmark: _Hlk196208571][bookmark: _Hlk196208657][bookmark: _Hlk196208835]The aim of this literature review will be to focus on the category of artificial intelligence (AI), in education (AIED), using a theoretical framework, around AI, and how it can be used in teaching, in higher education (HE). Despite existing review studies on AIED research, there is a need for a critical review with a mixed method approach to analyse existing literature, in identifying key themes and patterns, in order to be able to develop a deeper understanding of the topic that emerges from the literature (Mazzone and Elgammal 2019). The key themes that will be explored, will firstly, be the impact that (AI) may contribute to teaching and learning, secondly, the challenges and concerns that may arise, and thirdly, exploring what the future of AI could be like in education going forward. By synthesising existing research, this review will aim to show areas, where more research may be needed, and reveal any gaps that may exist within the literature, using primary and secondary data. The reason that is review is important, is that, from evidence found so far, it is clear that the use of AI in higher education, has risen within the last five years, and has become more pervasive in individuals in the 21st century (Chu et al 2022). Crompton and Burke (2023) would agree suggesting that between the years of 2021 and 2022 AI rose even more significantly in education. Winkler-Schwartz et al (2019) and Liv et al (2022) suggest that AIED was used to provide information on students interaction in an online environment, to examine their cognitive effort, although it could be argued that this could have been due to the pandemic, where educational institutes were closed, and teaching was moved to online platforms. Górriz et al (2020) proposes that AI Is now being proclaimed as a tool, which can be used to enhance education in students worldwide. For instance, AI can be used in subjects such as language (Liang et al 2019), engineering (Shukla et al 2019) mathematics (Hwang and TU 2021) as well as medical education. However, professional judgement is needed, to check that what AI generates, is accurate and appropriate within an educational setting (Gov.UK 2025).Examining artificial intelligence on a global level, research found that Asia had the largest number of AIED studies in HE, however Zawacki-Richer et al (2019) would argue that the USA is the global leader in AI and China are the second global leader, followed then by Russia and the United Kingdom (UK). This review will be looking at how AI affects education in the Uk.
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Artificial intelligence 
The origins of artificial intelligence can be traced back to 1726, when Jonathan Swift’s novel Gulliver’s Travels introduced the concept of a machine designed to help scholars generate ideas. This fictional device operated by rotating wooden blocks inscribed with words, allowing scholars to form new philosophical works by arranging words in different combinations. Swift’s satirical depiction foreshadowed the principles of algorithmic text generation, a concept that has become a reality with modern AI (Mucci, 2024). In 1914, Spanish engineer Leonardo Torres highlighted the first chess-playing machine, which operated autonomously using electromagnets. Once set up, it could play a basic chess game without human intervention, making legal moves while detecting and signalling any errors if the opponent made an illegal move (Bruder, 2020). For many years, chess-playing machines were regarded as a pinnacle of artificial intelligence (Buder, 2020).However, the term artificial intelligence was not introduced  until 1956 in a workshop proposed titled “A Proposal for the Dartmouth Summer Research Project on Artificial Intelligence’’ which was submitted by John McCarthy of Dartmouth College, Marvin Minsky of Harvard University, Nathaniel Rochester from IBM and Claude Shannon from Bell Telephone Laboratories (Mcarthy, et al 2006).By 1982 Japan launched the Fifth Generation Computer Systems Project (FGCS) with the goal of developing computers that could handle logical reasoning and problem-solving, pushing AI research forward (Odagiri, Nakamura and Shibuya 1997). Around 1993 Vernor Vinge a science fiction author published an essay where in it he predicts that superhuman intelligence will be created within the next 30 years, transforming human civilisation (Vinge 2017). Vinge (2017) suggested  that as  technology  advances, particularly in AI, will lead to an intelligence explosion, where machines will surpass human intelligence, and become the end of the human era as we know it (Vinge 2017) However, although there are many experts that have predicted that in time,  AI will exceed  human intelligence, as there is no solid consensus among them, as there are many field of AI which focus on  different aspects of intelligence, like problem solving and decision making. Humans are also complex and multifaceted, with contrasting theories (Fang et al 2018).
[bookmark: _Hlk196209383][bookmark: _Hlk196209575]In the year 2000 a robot was designed by Cynthia Breazeal named Kismet where it was equipped with cameras, microphones, and expressive facial features, allowing it to perceive and respond to human emotions such as happiness, sadness, and surprise (Breazeal 2019). This development marks an advance in social robotics, exploring how robots can interact with humans more naturally (Breazeal 2019). By 2020, AI introduced GPT-3, a language model with 175 billion parameters, making it one of the largest and most sophisticated AI models to date. GPT-3 demonstrates the ability to generate human-like text, engage in conversations, write code, translate languages, and generate creative writing based on natural language prompts (De Angelis et al 2023). As the fourth industrial revolution refers to rapid technological advancements and is expected to have a significant impact on society, which will not only effects economic activities, such as production, sales, and consumption, but will also have an impact on education. For instance, according to the World Economic Forum (2019) education models need to reflect the demand for lifelong learning, in order to cope with the technological and social changes that AI brings, as well as the need of students to develop a mindset of continuous learning, and to be able to adapt to the evolving job opportunities.
How Artificial intelligence can contribute to teaching and learning. 
[bookmark: _Hlk196209922][bookmark: _Hlk196210061]Traditional educational methods are now changing, and with the increase of Artificial intelligence (AI), education increases a magnificent shift in how learning is conceptualised and delivered (Singh et al 2024). For instance, education has moved from teacher-centered methods, such as chalkboards and textbooks, to digital tools like multimedia, virtual classrooms, and AI-driven systems. AI technologies now enable personalized learning experiences and automated administrative tasks, making education more adaptable and efficient. The role of artificial intelligence in helping in teaching, connects back to the seminal work of Vygotsky (1978). For instance, AI tools can support learning by providing individualized scaffolding and guidance, which mirror Vygotsky’s ideas around the importance of social interaction. Looking at Vygotsky’s theory on the concept of the zone of proximal development (ZPD) AI can provide a tailored learning experience, while challenging the student appropriately, and at the same time offering support (Wang et al 2024). In todays globalized and tech-driven world, traditional education methods are being supplemented and in a lot of cases replaced with AI solutions, which can be used to create interactive learning environments that promote collaboration and peer support. However, according to Kim, Lee, and Hoan Cho (2022) preparing students to collaborate with AI remains a challenging goal, as teachers are not formally trained for AIED, but have to teach about it in the curriculum, which is already overflowing, without adequate and convenient infrastructure. Homes et al (2019) suggest that the role of AI in education and learning are made up of two parts, learning with AI, and learning about AI. Having this dual approach can benefit students, by offering personalised learning experiences. For instance, AI can adapt learning content and pace to the individual students strengths and weaknesses which can lead to more effective learning, and make learning more interactive and engaging, this can be done, through games, quizzes and simulations which increase engagement with the topic at hand. Vygotsky (1978) proposes that learning should be tailored to the individuals needs and abilities, although the student might be ready to acquire new skills, they may not be able to do so independently, therefore a structured approach combining guidance and support from their teacher are crucial. This could include, breaking down tasks, providing clear prompts and gradually reducing support as the students skills develop. AI powered tools can provide personalised feedback, adaptive learning paths and virtual teachers offering support and guidance, which can strengthen the teachers role. With the use of AI rapidly rising  in higher education in the last five years (Chu et al 2022), one of the key advantages of AI in education is the ability to provide personalised learning, and with the use of artificial intelligence-driven tools, can offer assistive technologies to those with disabilities that cater to their specific needs, enabling them to learn on an equal par with their peers (Singh et al 2024).However, it could be argued that in many cases this is not always the case, as Nacheva and Czaplewski (2024) suggest that the integration raises ethical concerns like data privacy, algorithmic bias and the displacement of traditional teaching roles. Therefore, ethical guidelines and regulatory frameworks are crucial for responsible AI implementation in higher education, and that AI tools could only be used to better the digital accessibility for those with disabilities, if these guidelines and frameworks are put in place, then and only then will the   application of AI hold the potential to  change the teaching and learning landscape, as well as  foster innovation and create a more inclusive and personalised educational experience (Nacheva and Czaplewski 2024
[bookmark: _Hlk196210800] AI can overcome geographical and linguistic barriers, offering quality education to those in remote or undeserved regions, as well as supporting those from diverse linguistic backgrounds, through real time translation and language learning tools (Singh  et al 2024),and with  the use of AI, adaptive technologies like speech to text or text to speech, as well as many other significant tools, like Alexa and Google assistant, which can help in recognising different speech patterns, making them a useful tool in helping those with disabilities, such as speech impairments (Chu et al 2022). When it comes to teaching, AI can help with the administrative side of education tasks, like grading, scheduling and the performance of student data, allowing teachers to focus more on teaching, and less on administrative duties, ultimately contributing to a more effective educational process, as well as freeing up valuable teaching time (Singh et al 2024). Learning about AI can help students with the skills they need to use AI tools effectively, but they need to have the right safeguards in place to do so (Department of Education 2025).  Looking at AI on emotional level, Yao (2022) examined the use of AIED to determine whether students emotions while learning were affected, which can offer several advantages of how teachers can understand and address the socio-emotional development of students, for instance when teachers show students that they care and want to understand them, then they are more likely to be open to learning. Although, Vistorte AOR et al (2024) proclaims that there is still a lack of comprehensive approach that systematizes advancements, challenges, and opportunities in this field.

The challenges and concerns of Artificial intelligence in learning   
With generative artificial intelligence rapidly transforming, and impacting the lives of young people in education in  Wales,  AI may  have  positive advantages, although many AI tools are not equipped for  young people or children, leading to various risks and ethical concerns (Education Wales 2025).According to Ofcom (2023) online national report, schools play a critical role in ensuring the safety and well-being of learners when engaging with AI, this includes creating policies that address AI-related risks, establishing clear reporting mechanisms, and developing strategies for incident response (Singh et al 2024). As a lot of online platforms now incorporate AI- powered tools, this can lead to young people sharing information unknowingly, things like their location, or how they might be feeling that day. Some of the most common concerns include Issues like exposure to harmful or illegal content, like AI-generated child sexual abuse material misinformation, online frauds, and the misuse of AI tools for harassment (Education Wales 2025). Therefore, schools in Wales play a vital role in supporting students with digital safeguarding, both inside and outside of the educational institution (Education Wales 2025). Training modules for staff, and resources for educating learners, as well as tools for engaging parents and carers are all important in highlighting the importance of collaboration with organizations, like the UK Safer Internet Centre(2025), which are an organization to make the internet a safe place for children and young people, as well as  the Internet Watch Foundation (2025), which are important in safeguarding young people in Wales, by identifying and removing global online child sexual abuse imagery (Education Wales 2025). However, more needs to be done as in October 2024 13 percent of young people under the age of 18, were investigated by MI5, for involvement in terror activities, with 245 arrests, which according to Gov.Uk (2025) is 71 more than in 2023. With young people and children often first to use recent technologies, including AI they are more at risk if they are not educated enough on the use of it. Some children frequently engage with voice assistants, such as hey google, or Siri, however, their interactions extend to more digital platforms, like TikTok and YouTube, where algorithms dynamically tailor online content to align with their individual preferences. Additionally, young people actively explore the functionalities of generative AI models, such as Chat GPT, leveraging these technologies to compose text and generate ideas. (Heeg and Avraamidou 2024) By developing a consistent and structured approach to handling AI related incidents, can empower students to navigate the use of AI safely, responsibility and ethically. Therefore, incorporating data privacy is crucial in AI, as systems that use AI, depend on substantial amounts of data, including personal information for training, so things like names, addresses, and financial information, could be stored on them and   if used wrongly can lead to negative consequences. For instance, data breaches can compromise student privacy and lead to harm. According to Gov .UK (2025) higher and further education institutes are more likely to be affected by cyber breaches and attacks on a weekly basis around 30% more compared to primary schools, which is around 9%, 16% in secondary schools. Around four in ten higher education institutes experienced a 40% negative outcome from a breach of security. Although according to the Welsh Government (2025) they have created principles to help guide the responsible use of AI, making sure it is ethical, trustworthy, and aligned with the values and interests of the people in Wales. This includes accessibility for everyone, especially the most vulnerable and disadvantaged, as well as supporting individuals with digital safeguarding. However, despite the benefits that AI has on education, there are also some ethical drawbacks, such as bias, discrimination, unfairness for students from disadvantaged and marginalised groups, racism, sexism as well as other forms of injustice and inequity (Gov.Wales 2025). Therefore, teachers and students need to be educated to be able to recognise the ethical challenges of the use of AI. Although it is important to recognise that teachers will have different ethical concerns and challenges depending on their students development (Akgun and Greenhow 2021). Research suggests that teachers who use social networking for pedagogical purposes, could also possibly encounter problems, such as concerns in relation to boundaries of privacy, friendship authority, as well as responsibility and availability. (“Artificial intelligence in education: Addressing ethical challenges in ...”) In order to mitigate these potential challenges and issues teachers need to clearly separate their professional and personal accounts, to avoid unsuitable and inappropriate interactions with their students, while maintaining professional conduct online (Akgun and Greenhow 2021). AI in education is a popular subject, with Chat GPD being a tool of many benefits, including student engagement, collaboration, and accessibility. For instance, chat APIs can be used to work together on projects and assignments or used for remote learning (Lewis 2022), which is good for students who cannot physically attend class (Barber et al 2021). However, Cotton, Cotton, and Shipway (2023) suggest that GPD tools may also raise concerns around academic honesty. For instance, if some students use AI for their assignments and some do not, then the ones who do not may have a disadvantage, which could lead to inequalities within their assessment process. However, Cotton, Cotton, and shipway (2023) also indicate that strategies can be taken by teachers to avoid plagiarism, this can be done by educating the students on why plagiarism is wrong and highlighting the consequences that come with it. If teachers incorporate activities that demand personal input or Realtime responses, this can also help reduce the chances of students using AI generated content without fully understanding the material (Cotton, Cotton, and Shipway 2023).
[bookmark: _Hlk195699631][bookmark: _Hlk196211977][bookmark: _Hlk196212311]Students spend a lot of their time in front of a screen, and rely on AI for many of their tasks, often recommended by their teachers, for the purpose of research and assignments (Seo et al 2021). Research by Nakshine et al (2022) indicate that excessive screen time can contribute to issues, such as fatigue, anxiety, isolation and poor mental health, and with continue use of  engagement with AI, may affect students abilities to form social connections, or relax without digital stimuli, or may even affect a healthy balance between personal life and academia (Seo et al 2021).However, if educational institutions consider balancing AI integration with human-centered approaches, it will stop over-reliance on it, as over-reliance on AI,  could  possibly ,compromise essential interpersonal skills, and emotional intelligence if not used wisely. Ensuring fairness in the application of AI-driven education is another crucial factor (Bhadwal et al 2024). While AI digital tools offer innovative and educational experiences, that immerse students in interactive activities, simulations, and multimedia environments, students from low-income homes, or education institutes, that may have inadequate resources, could suffer. For instance, those from lower income families, may be affected, in so much as they may-not have access to affordable computers, or dependable internet connections, or may not have developed digital knowledge, motivation or skills, which are essential in maximising the benefits of AI tools (Welsh Government 2025). Students who come from rural areas, may also be affected, or those where their first language is not english, where their systems do not accommodate the needs of common minority languages (Welsh Government 2025).For individuals to have the resources and support that they need to reach their full potential in education, then more needs to be done to support all learners in gaining access to the required materials that they need to progress, which  entails making sure that all students, have access to AI tools (Singh et al 2024).
The future of Artificial intelligence in education going forward. 
As AI technology in education continues to advance, preparing accordingly is essential, for students, teachers, and policy makers (Bhadwel et al 2024). With future AI systems now developing in educational settings, adjustments are not only needed for the content of teaching, but also the teaching strategies, and interaction methods based on real-time data analysis of performance of the students. Things like virtual and augmented reality, along with), virtual reality (VR) and augmented reality AR technologies and gamification platforms which create immersive and interactive learning environmental experiences (Singh et al 2024). By integrating AI into education, presents, many opportunities, however their use must prioritise safety, responsibility, ethics, trust, and inclusivity. Educational institutes also need to perform thorough risk assessments, similar to other digital software (D’Souza and Archibald 2025).However, Estyn role in education institutes in Wales, will predominantly focus on the current use of AI in education in Wales, and explore the potential benefits that it may have, whilst also considering the challenges it may possess, which is essential in evaluating potential risks and making sure that all education institutes in Wales, have  a safe and secure learning environment. AI systems could analysis educational trends and job market demands for students needs to be able to develop and update the need of the curriculum, which would ensure that the educational context remains relevant to the job market of today and the future. As AI technology evolves the ability to adapt new tools and methods will be essential. By understanding the developments that AI will bring, and preparing through targeted recommendations of skill developments, teachers, students, and policy makers, can make sure that AI is used effectively to enhance educational outcomes (Williamson et al 2020). Within education in Wales, students are having to face many new challenges, including environmental distraction, climate change and technological innovation. These challenges are also faced by the teachers, who are trying their best to meet the needs of their students, as well as the new skills that are required by employers, therefore AI can support education by automating administration tasks, freeing up teachers time, so they can focus more on teaching and have more time for personalised interactions with their students, enhancing rather than replacing human-led teaching (World Economic Forum 2024).However, many education systems are struggling to address the growing digital skills gap, which is crucial for students future employability, therefore  recognizing AIs potential to exacerbate current education gaps, means addressing disparities between genders, in all educational institutes, as well as catering for those with diverse abilities and learning styles, while at the same time removing language and access barriers. Human-led pedagogy will never be replaced by AI, as most examples focus on enhancing human-led teaching, through providing the correct AI tools that automate clerical tasks and free up teachers time, to focus on their students, providing relevant training around AI skills that help deliver lessons on AI (Williamson et al 2020). By addressing the critical problems that come with AI, and  the full transformative potential to AI could no doubt improve educational outcomes for students worldwide (World Economic Forum 2024).To help educations systems keep pace UNESCO (2024) is now launching two frameworks, one for teachers and one for students, with their aim to guide countries, to  support  students and teachers to understand the risks as well as the potential of AI, in order to engage in a safe, responsible  and ethical  manor in education. These new frameworks that are put in place stress that AI is to support teacher and student decision making and intellectual development, not to replace or undermine, as well as highlighting the importance of cultural diversity and respecting human rights in the use and design of AI technologies (UNESCO 2024).The future of education is likely to be a hybrid model of interactions between AI and humans rather than a fully automated system (Molenaar, 2022), and resources need to be directed towards training children and young people as early as possible, with the most satisfactory time being in the preschool years, which is when the most influential period of training is most influential (Muir et al 2023).
Conclusion   
This review has explored the category of Artificial Intelligence in education, which has transformed the way individuals now live and work. The key themes that were explored, were the impacts that (AI) may contribute to teaching and learning, the challenges and concerns that may arise, as well as exploring what the future of AI could be like in education going forward. It is clear that the use of AI in higher education, has risen within the last five years, and has become pervasive in individuals in the 21st century, however, it could be argued that this could have been due to the pandemic, where educational institutes were closed, and teaching was moved to online platforms. AI Is now being proclaimed as a tool, which can be used to enhance education in students worldwide. The review found that AI can be used in subjects such as language, engineering and mathematics, as well as medical education. However, professional judgement is needed, to check that what AI generates, is accurate and appropriate within an educational setting. When looking at artificial intelligence on global level research found that Asia had the largest number of AIED studies in HE, however, other studies found that the USA is the global leader in AI and China are the second global leader, followed then by Russia and the United Kingdom (UK). The review found that Artificial intelligence is not a new thing, as the history of artificial intelligence began around the year 1726, where Johnathon swifts fantastic novel Gulliver’s travels introduced the idea of the engine, which was used to assist scholars in generating new ideas .Since then, AI has introduced  robots equipped with cameras, microphones and expressive facial features, allowing  them  to perceive and respond to human emotions such as happiness, sadness and surprise, as well as GPT-3, a language model with 175 billion parameters, making it one of the largest and most sophisticated AI models to date.GPT-3 demonstrates the ability to generate human-like text, engage in conversations, write code, translate languages and generate creative writing based on natural language prompts. As the fourth industrial revolution refers to rapid technological advancements and is expected to have a significant impact on society, which will not only effects economic activities, such as production, sales, and consumption, but will also have an impact on education. The benefits of AI such as improved productivity and decision making are undeniable, however, education models need to reflect the demand for lifelong learning, in order to cope with the technological and social changes that AI brings, as well as the need of students to develop a mindset of continuous learning, to be able to adapt to evolving job opportunities. With traditional educational methods changing, the increase of AI, education increases a magnificent shift in how learning is conceptualised and delivered, however there are concerns around preparing students to collaborate with AI, as teachers are not formally trained, and still have to teach it in the curriculum, which is already overflowing, without adequate and convenient infrastructure. The role of AI in education and learning were found to be made up of two parts, learning with AI, and learning about AI. Having this dual approach can benefit both students, and teachers. For instance, AI can adapt learning content and pace to the individual students strengths and weaknesses, through games, quizzes and simulations which increase engagement with the topic at hand. When it comes to teaching, AI can help with the administrative side of education tasks, like grading, scheduling, and the performance of student data, allowing teachers to focus more on teaching, and less on administrative duties. One of the key advantages found in AI in education is the ability to provide personalised learning, to those with disabilities that cater to their specific needs, enabling them to learn on an equal par with their peers. However, it could be argued that in many cases this is not always the case, as integration can raise ethical concerns like data privacy, algorithmic bias, and the displacement of traditional teaching roles. Although if ethical guidelines and regulatory frameworks are put in place, then, AI tools could only be used to better the digital accessibility for those with disabilities.
While there is some evidence that address the research question, the evidence is not strong, and the results do not fully answer the question, for instance although AI can have a positive advantage, many Ai tools are not equipped for young people, children or those with additional learning needs, (ALN) leading to various risks and ethical concerns. There are also concerns around those from lower income families, where they may-not have access to affordable computers, or dependable internet connections, or may not have developed digital knowledge, motivation, or skills, which are essential in maximising the benefits of AI tools. Students who come from rural areas, may also be affected, or those where their first language is not english, where their systems do not accommodate the needs of common minority languages, as well as discrepancies around teacher training. With AI continuing to advance in education, it is essential to strike a balance between the potential of AI and the challenges. Although many authors talk about AI in education, few have mentioned how AI might affect emotional intelligence, therefore, future research should focus on addressing these concerns, as well as  ethical concerns, security, and more teacher training towards digital progress, to ensure that these technologies benefit everyone, including those with additional learning needs.
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