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Abstract:  

This work aims, through an approach to recent scientific literature, to highlight the effect 

of the use of Artificial Intelligence (AI) in today’s educational field. From the analysis of 

the content of the relevant scientific literature, it appears that AI can help teachers in 

designing appropriate learning programs focusing on the needs of their students at an 

individual and collective level. In this case, using AI, a variety of learning activities can 

be created by the teachers with the aim of creating a supportive learning environment for 

the students, which will help them to better understand, as well as deepen, the material 

of the various knowledge areas of the curriculum. The integration of AI in both live and 

distance education can offer significant benefits, such as the transformation of the 

traditional teaching methods applied, such as the lecture, with the aim of enhancing the 

learning experience. Furthermore, from the content of scientific studies, both the creation 

of social inequalities and the emergence of an ethical concern regarding the educational 

use of AI, which is linked to the violation of the privacy and personal data of the people 

who use it in the context of their learning effort, emerge. However, the future of education 

seems to be linked to the necessity of reshaping the educational content through a broad 

and multi-level utilization of AI in it. And this is in order to shape the conditions for 

"meeting" the individual learning needs of the students. 

 

Keywords: Artificial Intelligence, education, advantages, concerns, perspectives 

 

1. Introduction 

 

Artificial Intelligence (AI) constitutes a contemporary technological "area" that has made 

its presence felt mainly during the previous two decades of the 21st century in various 

areas of social reality, among which is education. In particular, the rapid development of 
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AI technology and its multi-layered effects on the modern globalized world seem to have 

made it a key factor in the fields of Science, Technology, Engineering and Mathematics 

(Dai et al., 2023; Touretzky et al., 2019; Wong et al., 2020). AI is based on machines and 

defines a set of algorithms through which it becomes possible, among other things, to 

solve problems, as well as to make predictions and diagnoses about issues that touch on 

contemporary social and educational becoming (Chassignol et al., 2018, p. 17; Chen et al., 

2022, p. 28; Omehia & Mmejim, 2020, p. 221; Şeren & Özcan, 2021, p. 215). 

 The importance of AI has become evident in the educational community, 

especially in the third decade of the 21st century, as it contributes in a dynamic way to 

support different learning environments. The support of educational systems by AI can 

be used to analyze the dynamics of a school class and the involvement of students in the 

educational process in real-time, which enables the direct intervention of the teacher and 

his interaction with the students (Chassignol et al., 2018, p. 17; Chen et al., 2022, p. 28; 

Omehia & Mmejim, 2020, p. 221; Τsai et al., 2020). 

 AI seems to be entering people’s lives more and more, with the result that 

governmental and educational policies of countries around the world are putting a lot of 

emphasis on the development of its use in the field of education. AI technology appears 

to be driving significant changes in the learning methods used in schools to deliver 

lessons and implement the curriculum. Furthermore, the entire structure of education, at 

the level of administration, teaching and learning, is being reshaped through AI. These 

transformations, small and/or large, are found at all levels of education and are found 

both in real life and in the delivery of distance education (Chassignol et al., 2018; Fullan 

et al., 2024; Liu et al., 2021, p. 891). 

 In the context of a review of the international scientific literature, it is found that 

the forms of utilization of AI in the field of education, from primary to higher education, 

as well as its effects on the level of teaching and learning, are of great concern to the 

scientific community (see: Chen et al., 2022; Dai et al., 2023; Liu et al., 2021; Omehia & 

Mmejim, 2020; Pisica et al., 2023). Also, a number of scientific papers highlight the 

advantages and disadvantages arising from the use of AI in education (see: Chassignol et 

al., 2018; Chaushi et al., 2024; Hatim et al., 2023).  

 This work seeks, through a review of the recent scientific literature, to highlight 

some important aspects concerning the effect of the utilization of AI in the educational 

field. The content of this study, after the chapter giving a brief definition of the term 

Artificial Intelligence is divided into thematic units based on the categorization of the 

findings of the relevant scientific works and is completed with a chapter containing 

concluding findings. 

 

2. An attempt to conceptualize Artificial Intelligence 

 

The American John McCarthy is considered the pioneer and creator of the term Artificial 

Intelligence. He introduced this term for the first time in 1956 at the Conference at 

Dartmouth College and is recognized as the "father" of research in the field of AI. 
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According to him, it is the science and engineering that shape intelligent machines (Heeg 

& Avraamidou, 2023, p. 126; Sutton, 2020). Regarding the European "landscape" and the 

entry of the term Artificial Intelligence, its first appearance came from the English 

Mathematician and logic theorist Alan Turing, who laid the foundations of computer 

science and AI. Turing's main contribution to AI is the imitation game, which he invented 

in the 1950s and which is popularly known as the "Turing test". According to him, if a 

machine is capable of "fooling" humans into thinking it is a human, then that machine 

must have human-like intelligence (Akman & Blackburn, 2000; Muggleton, 2014; Tao et 

al., 2019, p. 33).  

 The term AI gathers a number of conceptualizations, as these are captured in the 

review of the recent scientific literature. In a more general context, AI, which refers to the 

ability of machines or computers to think and act like humans, represents attempts by 

computing systems to "mimic" the human mind and human actions (Gocen & Aydemir, 

2000, p. 13; Wartman & Combs, 2018). From this perspective, a basic definition of AI can 

be the skillful imitation of human behavior or the human mind through "tools" or 

programs (Gocen & Aydemir, 2000, p. 13; Mohammed & Watson, 2019). 

 According to Fauzan (2000, as cited in Aristanto et al., 2023, p. 64), the term AI 

refers to a computing engine that helps machines "work" as if they have human 

intelligence. In this perspective, these machines can make decisions, solve problems and 

make predictions. Due to the fact that AI has almost the same capabilities as humans, it 

is called "Extraordinary Intelligence". 

 Chassignol et al. (2018, p. 17) identify AI as a dual conceptualization: both as a field 

and as a theory. Specifically, these researchers define AI as a field dealing with computer 

science that aims to solve cognitive problems associated with human intelligence, such 

as learning, problem-solving, and pattern recognition. Also, AI is the theory that aims to 

develop computer systems that carry the ability to perform actions that are prerequisites 

to acquiring human intelligence, such as visual perception, speech recognition, decision-

making, and translation between languages. 

 Pokrivcakova (2019, p. 138) gives a definition for the content of AI-oriented to the 

educational field, identifying it as the result of several decades of research and 

development "bringing together" a number of specialized professionals and scientists. 

These are system designers, statisticians, linguists, psychologists, as well as education 

specialists, who seek to develop educational systems that possess a level of intelligence, 

as well as the ability to perform a range of functions, including the provision of support 

by teachers for learners to acquire knowledge and flexible skills in an ever-changing 

environment. 

 

3. Applications of Artificial Intelligence in education: types and categories 

 

“Intelligent Teaching Systems" utilize AI methods to provide personalized instruction in 

the field of education. These systems offer training - and more specifically guidance, 

feedback and support - which is tailored to each learner's learning pace and capabilities. 
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Thus, AI is applied to personalized curricula, thereby enhancing the content of the 

learning process (Heeg & Avraamidou, 2023, p. 127; Şeren & Özcan, 2021).  

 Two main types of application of AI in education are as follows (Şeren & Özcan, 

2021, pp. 219-220):  

a) Face-to-face classroom training using AI: This type refers to training that is 

implemented in real time in the classroom where all students are present. In this 

case, the teacher is virtual. That is, the specific role is played by a robot that 

simulates a human or by a system that enables communication with students 

through the use of a screen. This system can be configured through two different 

methods based on supervised or unsupervised deep learning. 

b) Online education in a virtual learning environment: This type is presented in the form 

of augmented reality and is a case of non-distance education applied in a 

simulation environment. Training using AI in simulation environments can be 

applied to two different system cases. In the first case, individuals participate in 

the simulation environment regardless of device use, while in the second case, the 

help of a mediating "tool" such as virtual reality glasses is included. In fact, the 

people participating in the specific type of training remain in the environment of 

the applicable location. Therefore, they receive their education in their existing 

spatial learning context. 

 AI can be applied and expressed through the following three categories (Şeren & 

Özcan, 2021, pp. 219-220):  

a) Artificial intelligence supported by face-to-face training: Human to Human and Natural 

environment. The specific type of educational application of AI focuses on learning 

environments where its utilization can lead to the formation of teaching 

techniques and methods that will contribute to the learning support of students. 

In this case, the part of productivity and strengthening the learning process is 

promoted by assigning the students a series of special tasks, where they will rely 

on AI to carry them out. 

b) Face-to-face training leveraging artificial intelligence: Machine to Human and Natural 

Environment. This type is related to the application of face-to-face training where 

animation is used through a screen or a talking humanoid robot. 

c) Simulation Training Using Artificial Intelligence: Human Machine and Virtual 

Environment. This particular type of AI utilization, in which the environment is 

simulated, can be considered a type of distance education. It can also be 

considered a kind of augmented reality. In this case, the learners remain in their 

own personal space and are involved in a simulation environment with the help 

of a mediating "tool". This "tool" can be virtual reality glasses, gloves and 

interactive clothing that are introduced into the simulation process to help 

facilitate the learning process. 
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4. Key aspects of using Artificial Intelligence in the context of teaching and learning 

 

4.1. Teaching resources and learning environment 

Changes in the teaching resources and the teaching environment, with the use of the 

modern technological means offered, can be the cornerstone for reshaping teaching in the 

school classroom. From this perspective, a remodeled learning environment can better 

"meet" the needs of each student in the context of the modern digital educational reality. 

With the development of AI technology, a large number of companies have created a 

wide variety of "smart" teaching and learning "tools" and devices, a number of digital 

educational platforms (such as Moodle), educational robots (such as BeeBot and LEGO 

Mindstorms) as well as various programming languages (such as Java and JavaScript). 

AI, embedded in robots or computers, can improve the learning experience of every 

student, starting in preschool. In fact, Timms (2016) claimed that the various applications 

of robots in collaboration with teachers can be used effectively to teach students "routine" 

tasks, including spelling and pronunciation. In this case, the learning process seems to be 

adapted to the needs and abilities of each student (Chen et al., 2020, p. 75265; Gómez-

Zermeño & Franco-Gutiérrez, 2018; Kalaitzidou & Pachidis, 2023; Liu et al., 2021, p. 894). 

The utilization of technologically upgraded teaching and learning "tools" can facilitate 

teachers and students in carrying out educational work by applying modern approaches 

to teaching and learning. In this perspective, teachers and "smart" devices can coexist 

harmoniously in the classroom. Here, AI offers the possibility to "build" a "smart" 

learning environment where the innovation of teaching "tools" and resources, as well as 

the upgrading of teaching methods with the help of digital technology, are expected to 

contribute to the creation of conditions for a more effective learning path for trainees 

(Bilad et al., 2023; Liu et al., 2021, p. 894). 

 

4.2. Methods and forms of teaching and learning 

Regarding the formation of teaching methods, AI can help teachers prepare the content 

of the course they are going to teach, where if they make use of modern technologies, 

they can design and shape appropriate learning programs for their students. Also, AI 

technology allows teachers to monitor the teaching process in real-time and precisely 

plan their teaching in order to achieve optimal learning outcomes (Liu et al., 2021, p. 895). 

 Teachers can be helped by the utilization of Big Data in the educational process 

because they can approach the learning process and effort of their students at any time. 

Also, teachers can be helped to resolve any technical difficulties that may arise during the 

educational project. Furthermore, they may enable teachers to communicate with 

students for more time, create innovative teaching materials make their course more 

modern, as well as shape course content in a more creative way (Liu et al., 2021, p. 895; 

Luan et al., 2020).  

 It is worth underlining the possibility of utilizing video conferencing systems 

(such as Webex and Zoom) for the realization of the educational project in real-time with 

the use of AI, a fact that allows learners to participate in it from the geographical space 
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in which they are located. In this case, the provision of education can continue in 

emergency conditions, such as the period of the COVID-19 pandemic (Aduba & Mayowa-

Adebara, 2021; Dash et al., 2022; Mikropoulos & Natsis, 2011). 

 Furthermore, the educational use of AI can contribute to changing the role of 

teachers as well as to the transformation of traditional learning models by moving from 

the transfer of knowledge to the "construction" of knowledge by learners. In this case, the 

task of the teacher is not to "implant" knowledge in the student, but to help him discover 

it, as well as to develop as a personality, to become an observer of the phenomena of 

social becoming and to realize the values that life itself carries (Liu et al., 2021, p. 895; 

Luan et al., 2020).  

 In relation to providing learning to students, through "building" a "smart" 

environment, it is important to emphasize how to guide students towards knowledge 

acquisition. Through the creation of different types of learning activities, a supportive 

educational environment is formed that can help students acquire new knowledge, and 

deepen their knowledge through their "intelligent" guidance with the use of various 

modern educational "tools". Hence, students are able to better understand aspects of 

themselves, discover further inner aspects of themselves and, by extension, improve 

themselves (Liu et al., 2021, p. 895). 

 

5. Benefits of using Artificial Intelligence in education 

 

The integration of AI into the educational process seems to create substantial benefits 

because it can contribute to the transformation of traditional teaching methods into more 

modern ones and can enhance the general learning experience of the learners. The use of 

AI, which can be expressed, among other things, through the use of "smart" digital 

devices (such as mobile devices), provides an opportunity to reshape the content of the 

lesson, taking into account the needs of each student and his learning preferences. This 

approach encourages the creation of a more effective and efficient learning environment, 

"supporting" different learning styles and different learning "paces" in the context of 

delivering a modern digital educational project (Chaushi et al., 2024, p. 53; Sarrab et al., 

2013; Talan, 2020; Yuskovych-Zhukovska et al., 2020, p. 345).  

 AI in the field of education presents a series of theoretical innovations and 

technological achievements, as well as positive effects at the pedagogical level through 

the use of "smart" mobile devices, such as tablets, which facilitate the implementation of 

the learning process. These mobile devices also act as a useful and effective educational 

"tool" that supports the delivery of distance education (Chassignol et al., 2018, p. 17; Chen 

et al., 2022, p. 28; Kalogiannakis et al., 2014, p. 490).  

 In addition, AI can improve efficiency in education through the automation of a 

series of "routines". In particular, automated grading systems, automations that can be 

made in the way administrative matters are processed, as well as the analysis of data 

through the use of modern technological digital media tend to contribute to saving time 

for teachers. This means that teachers are able to devote themselves more to the learning 
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support of their students, offering them more focused instructional "directions" in the 

context of the learning process (Chaushi et al., 2024, p. 53; Yuskovych-Zhukovska et al., 

2020, pp. 345, 347-348).  

 Educators can transform their classrooms into effective learning “environments” 

by providing their students with enhanced educational support if they decide to leverage 

AI-connected platforms. They can also teach their students through the formation of 

"mixed" ability classes. In addition, teachers can monitor and supervise their students 

online, with the possibility of continuous feedback, and share their evolving learning 

journey through targeted assignments and projects that can be carried out during the 

school year (Hatim et al., 2023, pp. 126, 128). 

 Moreover, the integration of AI in education allows students to have an active role 

in the learning process through collaborations with their classmates in individual groups 

under their sharing framework since the educational work is carried out remotely using 

video conferencing systems. Also, in the event that intelligent adaptive online systems 

are used during the implementation of the educational project, conditions can be created 

to enrich the educational experience of the students. It is worth noting that educational 

platforms such as TED-Ed, can be utilized by promoting collaboration between 

educators, learners and animators and aiming at the formation of educational courses 

that will incorporate modern and innovative ideas and facilitate the realization of the 

educational project. In this case, the trainees are given the opportunity to act 

independently and expand their knowledge (Hatim et al., 2023, pp. 128-129; Peredo et al., 

2011). 

 

6. Points of concern arising from the use of Artificial Intelligence in education 

 

The use of AI in various areas of social life, including education, involves a "cultural" 

dimension and raises serious concerns as it is linked to choices promoted and imposed 

by powerful socio-economic and political factors. Thus, an issue raised by the necessary 

use of AI in everyday life is linked either to the worsening of pre-existing social 

inequalities or to the creation of new inequalities, which in a sense will be a form of digital 

divide. In this case, there will be a separation of citizens between those who will be able 

and those who will not be able to effectively utilize AI applications in their daily activities 

(Joyce et al., 2021; Liu, 2021; Vinichenko et al., 2021; Zajko, 2022).  

 Focusing more on the educational field, the ever-increasing dependence on 

technology carries the risk of creating educational inequalities, potentially leaving 

students exposed to the challenge of having to "navigate" a world that requires a balance 

between digital and interpersonal skills, which many of them do not have the 

opportunity to acquire. From the study of the scientific literature, it follows that the 

integration of AI in education must be done with special care as long as a necessary 

regulatory framework of ethical rules is established and implemented. With the 

activation of such a framework, it will be necessary to seek and ensure that the use of 

technological means during the realization of the educational project will be auxiliary 
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and complementary. That is, in this case, it must be ensured that the limitation of human 

interactive relationships between the teacher and the students will not occur. Also, 

various studies reveal that there is a feeling of fear among teachers and educational 

administrators that they may be replaced by "automated" systems that will operate using 

appropriate AI applications (Bilad et al., 2023; Chaushi et al., 2024, p. 54; Davies et al., 2021; 

Hatim et al., 2023, p. 128; Williamson & Eynon, 2020). 

 The use of AI is also linked to ethical issues concerning the respect for the privacy 

and personal data of the people who use it for educational purposes and actively 

participate in the educational process. In addition, concerns are raised regarding the 

reduction or even the absence of a meaningful interaction between teachers and learners 

when the use of AI becomes dominant in the realization of educational work. However, 

it seems that computer systems are not yet able to "assess" the creative work of students, 

whose thinking goes beyond responding to conventional questions and answers (Bilad et 

al., 2023; Chaushi et al., 2024, p. 54; Hatim et al., 2023, p. 128; Osetskyi et al., 2020, p. 581). 

 

7. Trends and perspectives regarding the future educational use of Artificial 

Intelligence 

 

The future of education brings to the fore the necessity to change and reshape the contents 

of the learning process and educational work in the context of a broad and multi-prism 

application of AI. In particular, prospects are being formed for the use of "smart" teaching 

systems in teaching, which will aim to promote personalized learning in an effective way. 

In this way, it will seek to meet the educational and learning needs of each student while 

contributing to the remodeling and modernization of their educational experience 

through the appropriate use of AI applications (Chassignol et al., 2018, pp. 20-21; Chaushi 

et al., 2024, pp. 55-56). 

 The use of new technologies, such as augmented and virtual reality, in the 

educational process, could offer new learning experiences and promote interactive forms 

of learning. Furthermore, AI-supported digital reality technologies appear to be a 

dynamic and promising evolving "tool" for the delivery of education due to their unique 

technological characteristics. Educational platforms that are used as educational "tools" 

to support the learning process (such as Moodle), but also the introduction of more and 

properly configured educational platforms in the future are appearing, in order to adapt 

the educational contents to be taught to the individual needs of the students and to the 

particular "step" with which they can approach them, strengthening and promoting the 

achievement of personalized learning in today’s educational "landscape" (Chaushi et al., 

2024, p. 56; Gómez-Zermeño & Franco-Gutiérrez, 2018; Mikropoulos & Natsis, 2011, p. 

769).  

 In some countries, such as Japan, South Korea and Finland, educational 

applications that incorporate AI are already operating and developing and evolving the 

systems associated with the learning and testing process. Thus, they enable the members 

of the educational community to focus more on important issues, such as monitoring and 
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improving the school progress of students, as well as preparing them for the socio-

economic challenges they are expected to face in the future. In addition, there are 

educational applications that can identify the parts of the curriculum that are difficult for 

some students and can adapt and reformulate them in a simplistic way, making them 

more comprehensible to them. In this case, the specific applications can also adjust the 

content of the corresponding feedback tests linked to the verification of the learners' 

understanding of the difficult points of the material of the various courses. Thus, the 

effort to create conditions that promote personalized learning by adapting school 

knowledge to the perceptual abilities of each student is strengthened. Furthermore, there 

are educational applications that integrate AI and can "read" the written answers of the 

learners and automatically grade them (Hatim et al., 2023, p. 128; Osetskyi et al., 2020, p. 

579). 

 In addition to this, the future of AI in education seems to "open up" horizons for 

transformational improvements for the benefit of the learning process. More specifically, 

the enhanced "supply" of teachers with digital skills linked to AI applications, as well as 

the continuous pursuit of their professional development that will keep pace with the 

evolving technological "landscape" and adapt to the new conditions created by it, can 

benefit students on multiple levels. This is because with the necessary introduction and 

utilization of AI applications in the educational sector in the immediate future, the need 

is created for the corresponding modernization and adaptation to a digital level of the 

educational "setting" (Chaushi et al., 2024, p. 56). 

 

8. Concluding observations 

 

According to what we approached above, we come to the following conclusions: 

In the field of education, "Intelligent Teaching Systems" are used, which use AI methods 

to provide personalized teaching, which is an attempt to adapt to the learning pace of 

each student. AI appears to be applied in education through the following two types: a) 

face-to-face classroom training using AI, and b) online training in a virtual learning 

environment. Also, AI can be used in education through the following three categories: 

a) AI-supported face-to-face training: Human to Human and Natural environment. b) 

Face-to-face training using AI: Machine to Human. And c) Simulation training using AI: 

Human Machine and Virtual Environment (Heeg & Avraamidou, 2023; Şeren & Özcan, 

2021). 

 The rapid entry of AI into education, especially in recent years, seems to have led 

to the reshaping of the content of teaching and learning. The significant changes that have 

been made both in teaching resources and in the teaching environment can form the basis 

for the transformation of teaching in the school classroom. Regarding the field of teaching 

work, AI can help educators design appropriate learning programs tailored to the needs 

of their students. Also, by integrating AI into their work, teachers can monitor the 

teaching process in real-time, as well as plan it precisely in order to achieve optimal 

learning outcomes for students. Furthermore, by "building" an "intelligent" environment 
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using modern educational "tools", students can be properly guided and engaged in the 

learning process in order to acquire more and more knowledge (Chen et al., 2020; Liu et 

al., 2021). 

 The use of AI in education presents a number of positive points which are found, 

among others, in the transformation of traditional teaching methods into more modern 

ones, in the improvement of efficiency through the automation of a series of "routines" 

(such as automated grading systems), as well as in guiding students in order to acquire 

a more active role in the educational process. This, in the case of the provision of distance 

education, where a video conferencing system is used, can be achieved by dividing the 

learners into individual groups in order to achieve cooperation between them in carrying 

out an educational activity (Chaushi et al., 2024; Hatim et al., 2023; Yuskovych-Zhukovska 

et al., 2020). 

 On the other hand, the use of AI in the educational field raises questions regarding 

the issue of social and educational inequalities. Also, from the content of various scientific 

papers, the formulation of a more general concern about the use of AI in education 

emerges, which is linked to ethical issues regarding respect and ensuring the privacy of 

those involved in the educational process. In addition, a more general reflection is 

formulated regarding the degree of limitation and/or absence of an essential social 

interaction between the participants in the learning process in the event that AI acquires 

a dominant role in shaping and providing the educational project (Chaushi et al., 2024; 

Hatim et al., 2023; Osetskyi et al., 2020).  

 Regarding the formation of the educational future, opinions are expressed on the 

necessity of reshaping the content and the way educational work is carried out in the 

school classroom through the introduction of supporting applications that will be based 

on AI. More specifically, it is argued that through the use in the educational process of 

"smart" digital devices, which will be adapted to the learning needs of each student, the 

goal of achieving personalized learning can be promoted, thus contributing to the 

enrichment of knowledge and educational experience (Chassignol et al., 2018; Chaushi et 

al., 2024). 

 Concluding this paper, we believe that it would be of scientific interest to carry 

out both large and small-scale studies, which focus their interest on the social and 

pedagogical results garnered from the use of educational "tools", which will integrate AI 

applications, for the provision of both live and distance education at the various 

educational levels. 
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