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Abstract 

Through the evolution of Artificial Intelligence (AI) it is found that, over the years, it significantly affects various 

sectors, including education. More specifically, it revolutionizes education by enhancing learning experiences 

through personalized and adaptive learning approaches that meet students' individual needs and learning styles. 

Traditional teaching methods differ significantly from AI-based adaptive learning systems, which transform 

traditional course materials into adaptive learning streams by reformulating, restructuring and enriching content 

to improve educational outcomes. AI-based tools such as intelligent teaching systems, speech recognition and 

natural language processing frameworks facilitate real-time feedback and create inclusive learning environments, 

eliminating barriers for students with disabilities and different learning abilities. Collaborative learning is also 

enhanced, in the context of AI education, as these technologies promote a more interactive and engaging learning 

environment. However, integrating AI into education presents multifaceted challenges, including ethical concerns 

about data privacy, algorithmic bias, and the digital divide, which require careful consideration and strategic 

management. Despite these challenges, AI-based adaptive learning systems have been shown to significantly 

improve student outcomes by enabling personalized learning experiences and promoting critical thinking and 

creativity. The role of teachers is also transforming, as artificial intelligence helps prepare teaching materials, 

presentation media, and accurate assessments, allowing teachers to focus more on facilitating and guiding student 

learning than traditional teaching. Future trends in AI education are multifaceted, promising continuous 

developments and innovations that will further enhance personalized learning and education resources. Overall, 

thoughtful integration of AI into education has the potential to significantly improve educational outcomes and 

empower a generation of lifelong learners equipped for the challenges of the 21st century. 
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I. Introduction 

The historical development of Artificial Intelligence has been quite recent, with its birth being traced 

back to the mid-20th century while its roots can be traced back to the 1950s, in McCulloch and Pitts.  The idea of 

artificial intelligence was crystallized by Alan Turing, in his famous work of the 1960s. Although its origins are 

relatively recent, there are still some influences that have contributed greatly, albeit indirectly, to the 

conceptualization of artificial intelligence. The genesis of AI can be credited to the contributions of different 

academic fields, history, art, philosophy, logic, and mathematics (Y. Xu et al., 2021);     Muggleton, n.d.).  

Artificial intelligence, too, is perhaps unique among engineering subjects in that it has raised very basic 

questions about the nature of computing, perception, reasoning, learning, language, action, interaction, 

consciousness, humanity, life. At the same time, it has contributed substantially to answering these questions in 

such a way that, in fact, it is sometimes seen as a form of empirical research. 

Classic theoretical debates have mainly focused on issues such as whether machines can think, or whether 

artificial intelligence can solve certain problems such as, for example, "Can a machine manage an unknown x?". 

Meanwhile, technical artificial intelligence systems have advanced massively and are now visible and perceptible 

in many aspects of our environment and our daily lives.  

The educational landscape is one of the areas that AI has significantly transformed. This is achieved by 

offering innovative solutions to enhance teaching and learning processes as well as to improve student 

performance. These developments aim not only to enhance the effectiveness of education systems but also to 

reduce teachers' workload and provide better learning experiences for students. In addition, AI is revolutionizing 

education by enhancing learning experiences, transforming teaching methodologies and promoting inclusion, thus 

preparing students to adapt to the digital age. At the same time, it significantly transforms traditional teaching 

methods by introducing personalized, adaptive, and more effective learning strategies in various educational areas. 

Its role, therefore, in education is poised to lead to the next major digital transformation, fundamentally changing 

the way we teach, learn and evaluate educational outcomes (Onesi-Ozigagun et al., 2024; Harry, 2023).  
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The paper focuses on models and teaching methods regarding the use of artificial intelligence in 

education. In fact, it aims to investigate students' academic performance, synthesize and clarify the methodologies 

and tools of artificial intelligence used in teaching, as well as the findings, consequences and limitations of future 

research. This comprehensive review highlights the transformative potential of AI in education while 

acknowledging the need for continuous innovation and improvement. 

 

Teaching methods 
Artificial intelligence (AI) significantly enhances personalized learning in education by adapting 

educational experiences to students' individual needs and abilities. AI-driven adaptive learning systems analyze 

student performance data to create customized learning methods. In doing so, they ensure that students receive 

content at their pace and level of understanding, which improves their engagement and academic performance 

(Ou, 2024;     Katiyar et al., 2024). 

In addition, AI-powered assessment tools provide real-time feedback and insights into students' level of 

understanding, moving beyond traditional exams to more dynamic assessment methods. In special education, AI 

adapts content and resources to meet the specific needs of students with disabilities, promoting inclusion and 

creating accessible learning environments. Adapted learning methods based on artificial intelligence have also 

been shown to improve academic achievements, learning attitudes and self-directed learning abilities, enhancing 

the overall educational process (Owan et al., 2023; Olabisi    Oluwakemi Adeleye et al., 2024; Aballa et al., 2024). 

The integration of artificial intelligence in education has led to the development of Automated Grading 

of Learning Systems (AGLS), which not only reduces teachers' workload by providing timely feedback but also 

encourage students to become self-directed. Recent advances in genetic artificial intelligence technologies, such 

as large language models, further enhance adaptive learning by offering sophisticated tools that can dynamically 

adapt educational content based on student performance in real time (Messer    et al., 2023; Yan et al., 2024). 

The combination of these methods promises to significantly improve educational outcomes by making 

learning more effective and relevant to each student's unique needs. Thus, adaptive learning through artificial 

intelligence is not only about personalized education but also about equipping students with the appropriate 

knowledge and skills in order to navigate and contribute to an increasingly AI-driven world (Katiyar et al., 2024). 

Traditional teaching methods and adaptive AI-based learning approaches differ significantly in several 

key areas, including personalization, feedback, pace, and creation of educational content. Traditional methods 

often follow a one-size-fits-all model, where the same material is delivered to all students at a standardized pace, 

but which may fail to meet individual needs and the appropriate learning model.  

In contrast, AI-based adaptive learning systems leverage machine learning algorithms and natural 

language processing to provide personalized learning experiences. These elements can enhance students' 

participation and motivation while aligning with their interests and goals. Also, they can constantly monitor and 

adapt to the evolving needs of students. However, the implementation of AI-based adaptive learning also faces 

challenges such as insufficient training for teachers, limited access to technology and the need for effective content 

to ensure the success of the system (Banerjee, 2023). 

Another method is collaborative learning in education, which harnesses the advantages of AI 

technologies to improve teaching methodologies and learning experiences. More specifically, a collaborative 

teaching approach based on artificial intelligence has been proposed in order to provide personalized and practical 

learning experiences. Thus, the potential of artificial intelligence to innovate in teaching practices related to 

various disciplines is demonstrated. In addition, the use of artificial intelligence in collaborative activities within 

e-learning environments can significantly improve learning outcomes and develop soft skills. At the same time, it 

can help create heterogeneous groups of students, ensuring effective collaboration and thus improving learning 

and teaching (Olabisi Oluwakemi Adeleye et al., 2024). 

Collaborative learning approaches in AI can significantly improve teacher-student interaction in the 

classroom while leveraging various tools and methodologies based on it. At the same time, artificial intelligence 

technologies such as ChatGPT can facilitate active learning models, including blended and collaborative learning, 

thus reshaping teachers' roles from traditional educators to facilitators and advocates of learning. All this enhances, 

among teachers, confidence and acceptance of learning methods using artificial intelligence. This finding helps 

teachers understand and use AI knowledge to improve teaching practices and interactions with students (Heathen 

& Lin, 2024). 

 

Learning tools 

AI-based learning tools can modify traditional course materials by rephrasing, restructuring and 

enriching content in order to use them on various learning platforms. Despite promising developments, challenges 

remain in improving these tools in order to produce high-quality educational content and ensure their effective 

implementation in different educational settings. These tools also leverage AI's ability to tailor educational content 

to students' individual needs, thus promoting a deeper understanding and retention of the material (Triberti et al., 

2024; Sani et al., 2024).  
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Regarding the integration of Virtual Reality (VR) in education, with the help of artificial intelligence, not 

only enhances academic competence but also significantly improves students' motivation by providing exciting 

experiential learning experiences.  For example, in a biotechnology course, the VR intervention showed higher 

student engagement and improved learning outcomes compared to traditional methods, as students actively 

participated in simulated laboratory environments, which increased their curiosity and motivation. In addition, 

AI-driven VR environments can create high-quality educational content (Z. Xu, 2024; Tene et al., 2024). 

The combination of VR and AI not only improves academic proficiency but at the same time enhances 

critical thinking and problem-solving skills by allowing students to explore and analyze information, 

independently, in a virtual environment.  This innovative approach not only boosts engagement but also improves 

information retention by offering an immersive and interactive educational experience.  Overall, the convergence 

of artificial intelligence and virtual reality in educational tools has huge potential to transform traditional 

educational methods and promote deeper understanding and engagement among learners (Z. Xu, 2024).  

An additional tool such as gamification incorporates game design elements into educational contexts, 

making learning more engaging and more interactive. Games also provide students with support tools that improve 

overall classroom performance, Educational tools linked to the use of games, significantly improve students' 

learning and academic performance by providing personalized learning methods and adaptive learning scenarios 

. Artificial intelligence tools such as ChatGPT offer instant feedback and target interactive learning environments 

that are combined with games to develop advanced problem-solving skills and gain personalized learning 

experiences (Neerupa et al., 2024;  Heathen & Lin, 2024).  

Gamification significantly enhances the contribution of AI to education by increasing student 

participation, motivation and understanding of complex concepts through interactive elements. The hybrid gaming 

framework, which integrates artificial intelligence, machine learning, and the Adaptive Neuro-Fuzzy Inference 

System (ANFIS), personalizes the learning experience by monitoring student interactions and performance, 

thereby allocating rewards, based on progress while promoting a more engaging environment. This approach not 

only helps to identify students who struggle in some subjects as well as high achievers but also leads to maximizing 

student success. These gamification strategies, therefore, create a dynamic and effective learning environment that 

not only enhances the understanding and retention of AI concepts but also prepares students for practical 

applications in their future careers (Narayanan & Kumaravel, 2024). 

Intelligent tutoring systems (ITS) are revolutionizing education by providing personalized and adaptive 

learning experiences that mimic teachers. These tools enhance autonomous learning for students and at the same 

time reduce the time teachers spend designing teaching content. For example, MaThia, an AI-based ITS, has 

shown significant improvements in student performance in math by creating personalized lessons based on 

students' emotions, progress, and learning preferences. In addition, ITS tools such as live chatbots, adaptive 

personalized teachers, and image-based learning have transformed traditional education systems, making them 

more interactive and inclusive, especially for students with learning disabilities. The integration of ITS into 

educationally oriented games further engages students in a personalized learning system that adapts based on the 

actions of the game, thus improving educational effectiveness (Ozbey et al., 2023; He, 2024; Hirankerd & 

Kittisunthonphisarn, 2020;Hare et al., 2023). 

Hybrid learning environments such as Smart Groups facilitate collaboration by automating team 

building. They also support communication between students by proposing collaborative learning patterns, thus 

ensuring effective coordination between groups Overall, intelligent teaching systems not only enhance the 

teaching-learning experience but also encourage critical thinking and student participation, paving the way for a 

more effective educational landscape (Martín et al., 2022).  

 

Integrating AI into education – Benefits and challenges 

The integration of AI in education offers many benefits that significantly enhance the learning process, 

teaching methodologies and administrative processes. AI also supports teachers by automating administrative 

tasks such as grading, creating interactive lessons and providing real-time feedback. This allows teachers to focus 

more on facilitating learning and developing critical thinking skills from students.  

AI-based adaptive learning systems personalize learning experiences by analyzing student performance 

data to create customized learning paths. In addition, they ensure that the content of each subject is delivered at 

the appropriate pace and at the appropriate level of understanding, which improves student participation and 

academic performance. The meta-analysis of adaptive learning systems combined with artificial intelligence 

shows a medium to large degree of positive effect on students' cognitive learning outcomes compared to non-

adaptive interventions, indicating significant benefits in terms of learning effectiveness (Katiyar et al., 2024). 

However, the application of artificial intelligence (AI) in education also presents a multifaceted series of 

challenges that require careful consideration and strategic management. One of the main challenges is data privacy 

and security, as educational institutions collect and analyze vast amounts of data related to students, raising 

concerns about potential abuse and breaches. Moreover, the complexity of AI systems and the difficulty of 

understanding and interpreting algorithmic results further complicate their adoption, requiring extensive training 
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and support for teachers.  It is therefore appropriate to highlight the need for a balanced approach that integrates 

artificial intelligence without undermining the human element of teaching. When it comes to updating curricula 

to include AI disciplines and developing new assessment metrics for adaptive teaching techniques, these are 

additional obstacles. These issues need to be addressed by policymakers in order to ensure the effective integration 

of AI into education (Mohammed Elam Physician, 2024). 

Despite these challenges, AI is called upon to transform education by enhancing personalised learning, 

supporting teachers and improving administrative efficiency, provided these issues are addressed with diligence 

and ethical foresight. Therefore, a collaborative effort between AI developers, educators and policymakers is 

essential to harness the potential of AI while mitigating its risks and ensuring that AI serves the education 

community responsibly and fairly. 

Future trends in the application of AI in education are multifaceted, reflecting a significant shift towards 

personalised, attractive and ethical, healthy, learning environments. A prominent trend is the adaptation of artificial 

intelligence to educational experiences and individual needs of students, enhancing learning outcomes and active 

student engagement. The potential of AI to revolutionize online learning platforms is important, offering benefits 

such as quick responses, learning support and smart educational content creation that can transform the way 

teachers teach, and students learn. However, ethical considerations, including data privacy and bias, remain critical 

challenges that need to be addressed to ensure the effective and responsible use of AI in education (Katiyar et al., 

2024; Sumanth et al., 2024).  

 

II. Conclusions 

The role of teachers, and education in general, is significantly transformed with the integration of 

artificial intelligence, allowing them to shift from traditional teaching methods to more facilitative and supportive 

roles. Artificial intelligence technologies, such as intelligent teaching systems, are reshaping teacher-student 

dynamics, promoting active learning models such as collaborative learning. This change requires professional 

development and institutional support to help teachers successfully transition into these new roles.  Moreover, the 

role of AI in education is crucial, offering personalized learning and adaptive systems that enhance teachers' 

readiness for the future based on it. This includes improved accessibility and data-driven decision-making, which 

are crucial to prepare teachers to meet the demands of modern educational environments.  

This development highlights the potential of AI in shaping teachers' personal teaching abilities and 

enhancing their effectiveness in the classroom. Overall, integrating AI into education not only automates routine 

tasks but also enables teachers to focus on more meaningful aspects of education, thus enriching the learning 

process for students.  

Further research on the use of AI in education should focus on several key areas to maximise its potential 

and address existing challenges.  In addition, research needs to delve deeper into the ethical aspects of the use of 

AI, particularly regarding privacy and security, as these are critical issues in the global digital landscape. Further 

investigation is also needed to balance its benefits with concerns about academic integrity and intellectual 

development.   

By addressing these issues, future research can provide a holistic understanding of the role of AI in 

education, ensuring that its application improves learning processes while mitigating potential risks. 
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