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Abstract

The chapter delves into the complex
interrelationship between artificial
intelligence (Al and education,

emphasizing the revolutionary effects of Al
technology on a range of educational
domains. The chapter begins with an
introduction to artificial intelligence (Al)
and its concept before exploring its use in
education, from customized learning and
smart classrooms to helping children with
special needs. The advantages of Al in
improving administrative  effectiveness,
learning  results, and instructional
approaches are covered. The chapter also
looks at the difficulties Al in education
faces, including potential risks associated
with technological dependence, ethical
considerations, accessibility issues, and the
requirement for teacher preparation. The in-
depth analysis in this chapter provides
insights into the opportunities and
challenges presented by integrating Al into
education, paving the way for more
advancements in this field.
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I. INTRODUCTION

Artificial Intelligence: Technologies including robots, virtual reality, 3D printing, networks,
Blockchain, 5G, autonomous vehicles, quantum computing, edge computing, microchips, and
cryptocurrency technologies are just a few of the many that are rapidly advancing in the
modern world. Aside from all of these new innovations, artificial intelligence (Al) is among
the most useful and intelligent technologies to emerge in our era. The human society is
becoming increasingly tech-savvy as a result of the constant improvements and
advancements in digital technologies and computer sciences. Machines are constantly being
designed, upgraded, and developed to meet human needs while also becoming smarter.
Artificial Intelligence (Al) is transforming technology at every turn and permeating every
element of human existence. Artificial intelligence is the result of combining the phrases
artificial and intelligence. Al has the great potential to accelerate innovation in education and
promote diversity and equity in research by bridging language barriers (Aziz et al 2024).
Artificial intelligence is anything that is neither genuine nor natural, whereas intelligence is
described as the ability to reason, evoke new ideas, perceive, and learn. Artificial intelligence
is the ability of a computer program to learn and think. Artificial intelligence is defined as
anything that entails a computer doing a task that most people would assume would require
human intellect (Mitchell, 2019). As of right now, artificial intelligence governs our universe.
Numerous Artificial Intelligence (Al) systems are employed for various kinds of jobs. We
can state that practically every industry has profited from artificial intelligence
advancements; this includes the military, medical area, and manufacturing. Even though the
term artificial intelligence isn't used much, it has really become a part of our daily lives. More
than any other invention from a previous century, artificial intelligence (Al) is shaping our
future. Individuals lacking comprehension of it will quickly become marginalized, emerging
into a technologically advanced world that increasingly resembles a magical realm (Maini &
Sabri, 2017). John McCarthy originally defined artificial intelligence as intelligent machines,
specifically referring to the science and engineering of creating intelligent computer
programs as described in the International Journal of Research in Education and Science
(URES) 823 (Demirhan, & Giler, 2012). Artificial intelligence may be defined broadly as
computers' capacity to carry out higher cognitive processes specific to human intelligence,
including observation, judgment, problem-solving, generalization, experience, and
appropriate action (Alanoglu & Karabatak, 2020; Nabiyev, 2012). Thus, systems that mimic
the functioning of the human brain to accomplish tasks and learn from them in order to better
themselves repeatedly may be referred to as artificial intelligence (Isler & Kilig, 2021). The
main goal of artificial intelligence is to enable robots to process information as nearly as
possible to the human method of problem-solving, which is known as Processing Parallel, in
which many commands are carried out simultaneously until time runs out. A deeper
comprehension of human intellect through brain decoding and simulation (Velik, 2012).
Computer science, physiology, philosophy, psychology, mathematics, and other scientific
disciplines are all involved in artificial intelligence, which is a broad and multidisciplinary
subject. Developing intelligent machine applications is its short-term objective; further
development of artificial intelligence at the human level is its long-term goal. Artificial
intelligence, being an intelligent system, is primarily composed of several intricate neural
network circuits that are conditioned reflexive and are developed by adaptive training or
learning. Building a behavior system that can mimic human brain function and be managed
by a human computer system is the main goal of artificial intelligence. The use of this
technology creates a more varied learning environment and increases the variety of
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educational resources available (Li Zhengtao, 2017). As the academic environment grows
increasingly individualized in the twenty-first century, traditional classroom methods are
giving way to app-based learning environments. Several learning management systems,
including Zoom, WebEXx, Microsoft Team, WAC, and Google Meet, were developed during
the pandemic epidemic to help students learn online. As a result, students are not required to
physically attend the lesson.

Il. EXAMINING THE SYNERGY BETWEEN ARTIFICIAL INTELLIGENCE AND
EDUCATION

Artificial intelligence is a hot need for the future generation of computers, and technologies
are already playing a big part in the educational system. We now live in a world where digital
technologies are intrinsic. Their impact alters not just our behavior but also our search for
knowledge and interpersonal communication. Numerous fields are affected by this change,
education being one of them. According to observations made by the United Nations
Educational, Scientific, and Cultural Organization (UNESCO), artificial intelligence (Al) has
impacted many facets of society, most notably the education sector. Examples of this include
tools, techniques, and directions for teaching (UNESCO, 2019). Artificial intelligence
technologies are also required by the education system in order to increase student learning
outcomes and accuracy in assessment and result preparation tools. Assisting students in
learning purpose is the initial goal of artificial intelligence systems. While advances in
artificial intelligence and machine learning have been remarkable and dependable in the
contemporary era, learning science still has a long way to go. Artificial intelligence is making
some headway in the field of education. The future of educational growth is included in
artificial intelligence. It is inevitable that education will move from academic to knowledge-
based learning. Early on, the educational system placed more emphasis on imparting
particular knowledge to pupils and developing pertinent skills through that knowledge (Yu
Minghua, et al., 2017). Many things that were formerly difficult to acquire and master have
become common knowledge as a result of the advancement of knowledge accumulation and
the richness of the human knowledge system. Such information serves as the cornerstone for
the advancement of education, which is inevitably moving away from introspection and
toward a greater focus on the future. Artificial intelligence, expert systems, machine learning,
and artificial neural networks have all been built using dissection as a function of intelligent
entities; these systems are constructed using expert system knowledge bases and inference
systems, which imitate human cognitive processes; earlier knowledge systems are
constructed using the formation of specific knowledge in the database field, which
deconstructs the brain's memory kernel. Finally, different logical vector relations are used to
build future innovation and advancement in associated systems. Artificial intelligence-driven
technology innovation has the potential to enhance human education systems through
improved integration and development (Yuhui et al., 2017). Artificial intelligence is
constantly developing thanks to modern education and knowledge systems. It's well known
that, like the new ideas in Internet information technology, artificial intelligence has
advanced quickly in recent years. The creation of artificial intelligence is based on computer
programs and fundamental data structures, and computer science is a crucial component in
the evolution of contemporary Internet technology intelligence. Artificial intelligence is
essentially human rational cognition. As a result, artificial intelligence and education are
mutually beneficial, enhance technological advancement, and support one another. An
education system that is technology enabled is said to have the capacity to change the whole
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system to fit the demands of the moment. Artificial intelligence has really been used and
integrated by a variety of education-related departments and sectors. Education has been
drastically altered by artificial intelligence. Personalized and customized learning, improved
efficacy and efficiency in school administration, global learning, enhanced productivity, and
intelligent materials are only a few of its numerous advantages (Timmis, 2016). With Al's
continuous advancement, new uses for it in education continually spring up.

IH1LARTIFICIAL INTELLIGENCE AND EDUCATION

Smart school voice recognition, virtual laboratories, and facial
recognition

Distance and Internet-Based Learning | Real-time analysis, virtual tailored assistant, and
edge computing

Personalized and considerate teaching | Learning analytics, intelligent teaching systems,
and data mining

Assessment Learning analytics and adaptive learning
techniques

Assessing and judging computer vision, prediction systems, and image
recognition

IV.THE TRANSFORMATIVE POWER OF ARTIFICIAL INTELLIGENCE IN
EDUCATION

Artificial intelligence in education (AIEd) is the study of learning wherever it takes place,
whether in traditional classrooms or in workplaces, with the goal of supporting both formal
education and lifelong learning (Luckin et al., 2017). Learning sciences (education,
psychology, neuroscience, linguistics, sociology, and anthropology) and Al (which is
interdisciplinary in and of itself) are brought together to support the creation of flexible,
inclusive, personalized, engaging, and effective adaptive learning environments and other
AIEd tools. The primary objective of AIEd is to render educational, psychological and social
knowledge which are frequently left implicit computationally exact and clear, as stated by J.
Self in 1998. Numerous industries, including education, have benefited greatly from the
ongoing advancements in artificial intelligence (Al) technology. Artificial intelligence
mimics human listening (Deli¢ et al., 2019), speaking (speech synthesis, human-computer
dialogue) (Chiba, et al., 2019), watching (computer vision, image recognition, text
recognition) (Paglen, 2019), thinking (Theorem Proving) (Sarma & Hay, 2017), learning
(machine learning, intelligent adaptive learning) (Colchester et al., 2017), and functioning
(robot) (Khandelwal et al., 2017). Specifically, artificial intelligence (Al) technologies have
transformed conventional education and teaching, especially in the areas of computer vision,
natural language processing, and intelligent adaptive learning (Yufei, et al., 2020). These
technologies have also given educators and educational institutions fresh perspectives on how
to reform instruction. Nearly every aspect of our lives will be touched by Al in the future, but
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the education sector will be most greatly affected as education is a vital component of life and
the existing system needs a lot of improvement. The educational options available in the
future thanks to Al are far more versatile than those of the past. The instructors who are the
backbone of the education system are not scalable, thus artificial intelligence (Al) mentors for
students are being developed as educational apps. According to (Hwang, 2014) and (Hwang
et al., 2020), one of the most significant objectives of Al in education is to offer each student
individualized learning help or advice based on their learning status, preferences, or personal
traits. In AIED, there are several significant patterns, including;

1.

Intelligent Tutoring System (ITS): An intelligent teaching system emulates a human
learning on their own. Many people believe that human learning is a very successful
method of instruction. The human guides will be well knowledgeable about the subject
matter, which will enable them to use sophisticated and interesting teaching techniques
like conversation. More significantly, good teachers must effectively assess their students'
motivation and level of knowledge and select learning objectives and activities based on
what the students need to learn. Instructors can employ frames, tactics, and immediate
feedback to assist students in solving difficulties at every stage of the task completion
process. Research has indicated that students have not utilized human guides to their full
potential since they do not ask questions very often and the guides do not always get it
right, such as when it comes to identifying students’ misunderstandings or customizing
their lessons. But picture using technology in conjunction with human teachers—
intelligent systems that select didactic and pedagogical approaches, engage students in
personalized learning dialogues, and develop with time.

The elements that comprise ITS are:

e An expert model, sometimes referred to as a domain model, is a safe repository for
knowledge.

e A teaching methodology that stores a successful teaching and professional
development plan.

e The student model delineated the attributes or behaviors of students inside the ITS.

e The mechanism gathers information or draws conclusions about the abilities,
motivation, or incorrect beliefs of the pupil. In light of this, ITS is able to diagnose,
compare peer models, and offer customized assignments, advice, or comments.

e Communication interface with the user. It may be written with or without virtual
pedagogical mediators representing ITS, and it can be written in natural language
through dialogue.

It is recommended that all of these parts research the many areas of information systems,
education, psychology, and cognitive science. Let's sum up by saying that it may be a
helpful tool for teachers. What matters is that, notwithstanding what is theoretically
feasible, it is currently seldom ever stated in classrooms. When they are present in a given
location, they can successfully enhance a student's education both within and outside of
the classroom.

Virtual Classroom: The advancement of hearing, sensing, augmented reality, and
virtual reality (VR) technology is helpful for changing the classroom experience. To
develop virtual classrooms and virtual laboratories, use ubiquitous computing
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technologies to accomplish the merging of physical and virtual environment (Encalada &
Sequera, 2017; Krumm, 2018).

Natural phenomena or changes in things that are difficult or impossible to observe in real
life can be presented in a smart classroom to give students a contextual learning
environment. Virtual classrooms use technology to simulate teaching scenarios that are
challenging to explain. Providing learning content in multiple dimensions engages
students' auditory, visual, tactile, and other senses, giving them a greater sense of reality.
It also helps make abstract ideas and theories more comprehensible and visual, piques
their curiosity, and enhances the effectiveness of instruction. Students can opt to attend
lectures from home or on campus, which makes the hybrid virtual classroom particularly
promising in terms of flexibility in attendance (Lakhal et al., 2017). (Makransky et al.
2019) contend that while learning science in virtual reality might be engaging, it can also
cause cognitive overload and distraction in learners, which could lead to subpar learning
results.

3. Educational Administration: Artificial intelligence has been used to education, leading
to a significant increase in the effectiveness of educational administration and
management. Teachers no longer have to struggle with administrative duties like marking
assignments and giving pupils feedback. Teachers may now more readily assess student
work and offer comments thanks to additional capabilities in AIWBE's programs (Bates
et al., 2020; Porayska-Pomsta, 2016; Timonen & Ruokamo, 2021). With Knewton, for
instance, teachers may monitor students' progress via grading, providing comments, and
monitoring performance through integrated features. Artificial Intelligence (Al) has
simplified and enhanced the efficiency of administrative duties for educators, enabling
them to provide pupils with greater instruction and guidance. Intelligent tutoring systems
may be utilized by teachers for many administrative tasks apart from grading and
delivering feedback (Dar et al., 2024). Paper Rater and Grammarly are two examples of
Al-powered programs that give teachers choices like plagiarism detection, grading, and
giving students feedback on their areas of weakness. Teachers may now spend more time
on their main duties, which include instructing students and distributing information in
line with the nation's or the institution's curriculum, thanks to Al. Even though this
subject was not the main focus of many of the publications reviewed, there was evidence
that administrative tasks and processes had improved in quality, as well as the efficacy
and efficiency of instructors or educators in the performance of various administrative
tasks (L. Chen et al., 2020).

4. Personalized Learning: Personalized Learning is similar to other Al-related
technologies. Essentially, this Al technology enables consumers or students to obtain
personal assistant-like services. Al technology significantly contributes to the
improvement of learning patterns and quality, making them more useful and efficient.
This is further supported by a number of research and applications from different Edutech
platforms, which, when combined with Al technology, may significantly increase the
efficacy and quality of learning. Artificial Intelligence in Education (Al) allows
educational establishments to design more individualized lessons. Teachers and
educational institutions may analyze student data using Al to assess each student's unique
needs and learning pace. Next, taking into account each student's skills and shortcomings,
the school might create a study plan. However, it's important to remember that technology
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will only be used as a tool—it won't take the position of teachers entirely. Teachers are
the only ones who can, of course, relate to emotional and moral components of
psychology and sentiments. In order for Al technology to be utilized as effectively as
possible given its capabilities, it is imperative that teachers' roles be given top priority.
Only then can humanistic and caring values within the educational process be sustained
and upheld in accordance with the fundamental goal of education, which is to humanize
people. With customized learning, each student may advance and grow at their own pace,
grasp the subject at their own pace, and study in accordance with their interests and
aptitudes (Mufdalifah, 2017).

5. Supporting Students with Special Needs with Al: In most nations, especially the less
developed ones, giving all pupils more inclusive access to education has proven to be an
ongoing problem. One of the global goals supported by SDG Goal 4 is inclusive
education, which specifically aims to provide everyone, including those with disabilities,
equitable access to all levels of education. Artificial intelligence (Al) has demonstrated its
efficacy in facilitating the educational experience of students with disabilities, such as
those with vision or hearing impairments or deficits in social skills (language and
communication). Wearables incorporating artificial intelligence (Al) have the potential to
assist visually impaired students in learning and socializing within their communities by
enabling them to identify faces and read books. For the benefit of pupils with various
impairments, specialized methods have been developed. Technology driven by artificial
intelligence (Al), such as robots and augmented and virtual reality (AR/VR), helps
students with mental health problems and physical disabilities study and participate in
class. Although certain technologies, such as text-to-speech or speech-to-text apps, assist
in getting around some of the challenges, other solutions are grounded in research and
have encouraging outcomes. For instance, by engaging and working together with virtual
characters and digital things in a classroom, kids with autism can explore and enhance
social skills. An intelligent voice recognition technology that concurrently translates a
teacher's spoken words into written subtitles on a huge screen has been available to
Beijing Union University students since 2016. Students with impairments can follow
lessons in the classroom using a multi-channel, multi-dimensional information input that
combines written handouts, voice ports, spoken language subtitles, and sign language.
According to (Drigas and loannidou 2013), many nations today rely on technology
gadgets that use artificial intelligence (Al) approaches as diagnosis tools for special
needs, such as dyslexia, dyscalculia, spelling problems, or Attention Deficit Hyperactivity
Disorder (ADHD). These are just a few instances of how Al might be used to improve
accessibility and inclusivity in education across a range of settings, irrespective of
individuals' vulnerabilities or impairments.

6. Learning Analytics: Learner models and knowledge fields models are used to assess the
attributes of students and knowledge objects in learning analytics. With the idea of
learning analytics, new technologies, such machine learning, are brought to non-technical
fields like education (M. Dadhich, Hiran, et al., 2021; Patel et al., 2021). For instance, a
teacher may step in to aid a student who is in danger or offer them comments and
educational materials to help them get better. Semantics, learning sciences, data
visualization, and machine learning are all relevant to its development (M. Dadhich et al.,
2022; Nankani et al., 2022). Al-powered competency learning may assist organizations in
anticipating the abilities that their students will require in the future, for instance. With
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the use of this data, they may make proactive efforts to guarantee that their kids are ready.
Learning analytics leverages competency-based education along with Al's multimodal
learning capabilities (Hiran et al., 2021; Khazanchi et al., 2021). A variety of criteria may
be used to classify individuals who are close to failing, alerting the institutions using
sophisticated analytics and early warning systems. Assessing learners' talents and
development will need learning analytics to take on new challenges as it expands to
include interpersonal skills, the arts, and literature. It can be challenging to discover
learning analytics implementation strategies that are both generically applicable to a wide
range of settings and specifically tailored to one learning environment (Hiran et al., 2018;
Lakhwani, Bhargava, Somwanshi, et al., 2020; Saini et al., 2021). In the future, enhanced
learning analytics approaches will be beneficial for administrators, teachers, students, and
institutions.

7. Enhancing Teachers Ability to Teach: The integration of artificial intelligence and
computer aided instruction has been used to support educators in managing their
classroom content. (D. Yang, Oh, & Wang, 2020; Jaiswal & Arun, 2021; Nabiyev et al.,
2013; Wang & Zheng, 2020; Zhang, 2021). In order to facilitate instruction in a variety of
subject areas (such as physical and linguistic education), artificial intelligence (Al)
technologies have been applied. These technologies have been used to speak out text-
based difficulties and to effectively upload, assign, and distribute instructional content
and tasks. The effectiveness of management of classrooms for instructors has
significantly increased due to these applications (Gupta & Bhaskar, 2020; Huang et al.,
2021; Jarke & Macgilchrist, 2021; Rapanta & Walton, 2016). But the majority of
educators don't know how these tools work. Teachers have expressed feeling that their
control was reduced and that they were dealing with a "black box™ since they were unable
to understand the process of task assignment and teaching technique recommendations.
Teachers may get discouraged from adopting Al to supplement their classroom
instruction as a result of the ensuing fall in self-efficacy.

V. DISTINCTION BETWEEN CONVENTIONAL AND Al ENHANCED
EDUCATIONAL ENVIRONMENT

The following illustrates how Conventional Classrooms and Al- classes differ

Aspect Conventional Classroom Al-Powered Classroom
Methods of Teacher-centered Pupil-centered
Instruction
Customization of | Not much personalization Highly customized
Learning
Feedback and Manual evaluation and Immediate feedback and
Assessment comments automated grading
Accessibility of Restricted availability of large-scale internet materials and
Resources resources resources
Pace of Learning Fixed pace Adaptable to each person's speed
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Engagement varies according on the Increased interaction results in
teacher better engagement

Analyzing Data Limited data analysis Advanced data analytics for
insights

Accessibility and Requires physical presence | Flexibility and remote learning

Flexibility alternatives

Cost Typically lower cost May involve technology costs

Scalability Restricted scalability Extremely scalable around the
globe

VI.AI’'S CHALLENGE IN EDUCATIONAL CONTEXTS

Privatization is one of the main concerns. Among the major drawbacks of ridesharing
technology adoption are privacy invasion and the unpredictability of artificial intelligence
(Cheng et al., 2022). The system of data organization, collection, control, storage, utilization,
archiving, and destruction is the focus of data governance. A precise program, accompanied
by well-defined rules and processes, and communication from corporate leadership and
management are the driving forces behind the establishment of data governance. According
to (Owaoc et al., 2019), the regulations should, in general, include all the tools required to
uphold the generic standards, which include accessibility, availability, completeness,
correctness, integrity, consistency, auditability, and security. The characteristics that apply to
each technology are critical to the proper usage of Al and big data analytics. According to
(Tong-On et al., 2022), the person possesses the knowledge and analytical abilities necessary
to employ in-depth data analysis in order to support evaluation and choice-making. Some of
the challenges of using Al in the educational sector include:

1. Restricted Accessibility: Even though artificial intelligence (Al) offers numerous
advantages, certain pupils will have limits if Al is permanently included into education.
Artificial intelligence operations can be facilitated by easily available devices such as
Smartphone’s, other gadgets, and internet connections in industrialized nations. This isn't
the case, though, for students from underdeveloped nations or those experiencing severe
difficulties. Geolocation and socioeconomic standing may act as barriers to artificial
intelligence's use in education.

2. Teachers' Lack of Proper Preparation: Additionally, in order for the integration of Al
into the educational system to be realized, instructors will need to have proper training
and preparation. This won't be as simple as it seems, though; there are some requirements
that must be fulfilled. Furthermore, system adoption on a worldwide scale will be
required for unification. As such, this development will be too much for many countries'
educational institutions to handle.

3. Ethical Issues: Adopting Al in the educational system will also face significant
challenges, one of which is the ethical and transparent data gathering and usage issue.
Because artificial intelligence (Al) depends on data to function properly, integrating Al
into education presents ethical questions. There is still more work to be done on issues
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like ethics, confidentiality, openness, privacy and ownership of data, and the
concentration of personal data.

4. Students' Incapacity to Discover and Realize their Own Potential: Additionally,
pupils' cognitive and critical thinking skills would be restricted if they were to grow
unduly reliant on artificial intelligence. Pupils will grow increasingly reliant on
technology. This will prevent kids from developing their ability to multitask or challenge
themselves to be innovative. As a result, since their jobs will now be made simpler by
artificial intelligence, they are less able to reach their full potential and develop their
strengths.

5. Excessive Implementation Costs: It may be highly costly to maintain technical
equipment. The country's spending for education will increase as a result of incorporating
artificial intelligence into the educational system. There will be a significant amount of
money spent on education. Those nations who are unable to adjust to the innovation will
ultimately fall behind.

6. Encourages Dependency on Technology: Once more, pupils' and even instructors'
addiction to technology will be exacerbated by the integration of artificial intelligence
into the school system. No longer will pen and paper or books suffice for instructional
activities; instead, students and teachers must utilize computers, iPads, or cellphones.
More time spent in front of a screen and potential technology addiction will result from
this.

VII. CONCLUSION

Teaching and learning procedures might be completely transformed by incorporating
artificial intelligence (Al) into the classroom. Improved educational results are a result of Al-
powered systems that provide individualized learning experiences, efficient administration,
and assistance for kids with specific needs. Still, there are certain difficulties with this
integration. To achieve equitable and successful adoption, issues such restricted accessibility,
the requirement for teacher preparation, ethical concerns, and the risk of technological
reliance must be addressed. The advantages of Al in education might be substantially more
than the disadvantages, notwithstanding these difficulties. Teachers may leverage the
revolutionary potential of Al to provide more inclusive, interesting, and productive learning
environments for all students by adopting Al technology ethically and proactively tackling
related issues.
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