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Introduction

Artificial intelligence is able to perceive the human ability to know, reason, comprehend,
make sense of, generalize, make inferences, learn, and successfully perform multiple jobs
at the same time (Gondal, 2018, s.1). In a different expression, it is called information
technology that can imitate human intelligence. In addition, artificial intelligence tech-
nology is a branch of science that continues to develop continuously by studying human
intelligence and the working system of the brain. Human intelligence is superior to arti-
ficial intelligence. But it is known that artificial intelligence works much faster than the
human brain if the environment changes rapidly, tasks are complicated and many tasks are
solved simultaneously in a certain order and with an unchanged technique (Teng, 2019).
It should be noted that artificial intelligence technologies are widely used in healthcare,
industry, military, transport, transport, trade, etc. it is seen that it is widely used in fields.
One of them has been the training area where it has been used a lot nowadays. Artificial
intelligence has been an evolving technological field that can change every aspect of
our social interactions. As an inevitable result of affecting our interactions, the field of
education also affects and changes. Artificial intelligence technologies in education have
begun to produce new teaching and learning solutions that are currently being tested in
different contexts. An important area affected by artificial intelligence technology is edu-
cation. 21. considering that individuals who grew up in the XIII century were individuals
who grew up intertwined with technology and got acquainted with computers and the
Internet from the moment they were born, it seems that different methods are needed in
education than the traditional teaching method. It is one of the indispensable elements of
my education to bring today’s students to a level that can solve their current and future
problems. Because of this, it is possible to see that the question “what do you want to
be when you grow up” for children has been replaced by the question “what problem do

you want to find a solution to in the future (Kis, 2019).
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With this change, personalized training programs, individual performance monitoring,
course content preparation, determining the teaching model, etc. are being implemented
today with the use of a large dataset thanks to artificial intelligence technologies. the
procedures have significantly improved the quality of training. Considering the artificial
intelligence studies in the field of education today, it Dec seen that the most development

has been achieved between the educational organization, parents, teachers and students,

and the area where work has been done is on students and learning( Tablo 1).

Tablo 1. Advantages and Disadvantages of Artificial Intelligence in the Context of Educational
Stakeholders (Osetskyi et al.,2020).

Shareholder

Advantages

Disadvantages

Educational

Organization

Identification of students as person-
alities and individuals, School safe-
ty, Objectivity of assessment, Digital
learning, Protection of student personal
data, The possibility of efficient learn-
ing and study, Lifelong learning, Per-
sonalized teaching.

Low confidence in the new sys-
tem, possible problems at the stage
of evaluating the creative work of
students, concerns about ensuring
classroom discipline, the possibili-
ty of the System crashing or being
hacked.

Student

The ability to objectively monitor the
learning process, Improve the quality
of distance learning, Integrate into new

technologies, Access to it at any time.

Difficulty in being motivated, Lack
of communication and interaction

between students and teachers

Teacher

Ease of managing students, Automat-
ing task and content creation, Contin-
uous improvement, Objective eval-
uation, Fast and complete feedback,
Performance monitoring, Protecting
teachers’ strengths, Contributing to the

development of their weaknesses

It can lead to an increase in the ex-
pected professional qualifications

of the teacher, replace teachers.

Parent

Real-time feedback, Informing about
progress, New learning opportunities
for their students, Reducing problems
in reaching education for financially

disadvantaged families.

Since there is no communication
with people, there is a lack of com-
munication and interaction, as well

as dehumanization.

Artificial intelligence studies in education are not limited only to the effectiveness of
learning, but also work is underway to actively use it in other areas of education. In this
context, the areas on which development studies are ongoing and the techniques that are

intended to be applied in these areas are given in Table 2.
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Tablo 2. Application Areas and Techniques of Artificial Intelligence in Education ( Chen et al.,2020).

The Field of Application of Artificial Techniques
Intelligence
Evaluation of students and schools Adaptive learning method, Personalized learn-

ing approaches, Academic analysis

Grading, evaluation of assignments and exams | Image analysis, Computer vision, Forecasting

system

Personalized smart teaching Data mining, Information intervention, Analysis

of the individual and learning

Smart school Face recognition and voice recognition, Intelli-
gent laboratories, AR, VR systems, Hearing Dec

technologies

Online and remote mobile training Precise analysis of the individual, Virtual per-
sonalized assistants, Real-time analysis and in-
stant feedback

In this section, studies conducted in education using Artificial Intelligence Technologies
are mentioned. The use of artificial intelligence in education has been gaining impor-
tance in recent years. The part related to education occupies a small place in the field
of artificial intelligence (Arik & Seferoglu, 2020; Tahiru, 2021). Artificial intelligence
plays a supporting role in education by helping teachers and providing meaningful lives
for learners (How & Hung, 2019). Baker and Smith (2019), educational artificial in-
telligence tools are approached from three different perspectives: a) student-facing, b)
teacher-facing, and c) system-facing educational artificial intelligence tools. Artificial
intelligence tools for pupils, students use to learn a topic, adaptive or personalized learn-
ing systems such as learning management systems or intelligent software. Teacher-fac-
ing systems are used to support the teacher and reduce his workload by automating tasks
such as management, evaluation, feedback and plagiarism detection. Educational arti-
ficial intelligence tools also provide insight into the learning process of students so that
teachers can offer support and guidance when necessary. System-oriented educational
artificial intelligence is a tool that provides information to managers and managers at the
enterprise level, for example, to monitor data exchange models at faculties or schools.
Although the educational applications of artificial intelligence were based on an infor-
mation-based approach from the 1980s to the 2000s (Etzioni,A. & Etzioni, O., 2017)
today’s studies show that there are different applications in which data and logic-based
artificial intelligence applications are involved in almost every field (Fritz &Dermody,
2019).

It seems that artificial intelligence will undoubtedly dominate all areas of life in the near

future. A survey of 352 artificial intelligence researchers from Oxford and Yale Univer-
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sities was conducted on when artificial intelligence can do various jobs that people do in
the future. According to this survey, it has been concluded that by 2051, artificial intel-
ligence will be able to automate all human tasks (Oztuna, 2017:99). At this point, both
academic education and, in parallel, artificial intelligence will have a great share in shap-
ing organizational educational activities today and in the future. One of them, Intelligent
Instructional Systems, instead of providing the same content to all learners, creates a
model according to the goals, preferences and information of each learner individually
(Esdeira, 2017). Intelligent Training Systems are used by NASA in the training of as-
tronauts. NASA has trained astronauts with Intelligent Instructional Systems on how to
use robotic arms on a space shuttle. Astronauts learn to complete their tasks in this way,
and feedback is given according to successes or failures in learning tasks. The system re-
cords performance data for each astronaut and provides appropriate performance results

by making decisions based on the understanding capacity of the trainee (Noe, 2009).

The introduction and adoption of new technologies of artificial intelligence technologies
in higher education policies, and especially in education and training, has been devel-
oping rapidly in recent years. It is known that many scientists are interested in artificial
intelligence technologies and are exploring the areas of use of artificial intelligence in
higher education (Bostrom & Yudkowsky, 2014; Khare, Stewart, & Khare, 2018; Muller,
2016; Popenici & Kerr, 2017; Russel & Norvig, 2010; Stefan & Sharon, 2017). Firstly,
with the help of artificial intelligence, learning in higher education can be individualized
and the special needs of students can be met (Chatterjee & Bhattacharjee, 2020). Stu-
dents enjoy studying with a completely new and unique educational approach adapted to
their individual needs. For example, Artificial intelligence can help with this kind of per-
sonalized learning approach. Therefore, different applications of artificial intelligence

will also help to personalize the learning experience (Kumar et al., 2019).

Another area of application of artificial intelligence focuses on the student. For example,
some artificial intelligence to observe the behavior of students of higher education insti-
tutions, student attendance, and homework are used to monitor while (Baker & Inventa-
do, 2014), others, game, or game-based learning is increasingly common to prefer, it is
observed that Intelligent Tutoring Systems (Spector & Ma, 2019). Another potential area
where artificial intelligence can help on college campuses is the career placement office.
Parker points out that artificial intelligence-assisted interviews through career placement

offices at a university are more objective (Jackson, 2019).

In the pandemic period, the inclusion of artificial intelligence applications in the educa-
tional process has been of vital importance. In education, online training courses based
on artificial intelligence systems have been organized using data mining and student
analytics based on student information, and attempts have been made to prevent disrup-

tion of educational activities. Applications such as Questa, Cognii and Active have been
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used to provide data for the establishment of artificial intelligence systems, and artificial
intelligence-supported educational platforms such as Knewton, Century Tech, Voleybolu

and Querium have been created (Raza, 2020).

Yin and Moore (1987), the use of artificial intelligence systems in the field of special
education; Zawacki-Richter, Marin, Bond and Gouvernour (2019) the use of artificial
intelligence systems in higher education and Timms (2016) the use of educational ro-
bots based on artificial intelligence systems and intelligent classrooms in the educational
system; Ucar and Uludag (2018), Intelligent classroom applications in the Turkish ed-
ucation system; Bahceci and Gurol (2010) conducted studies on the use of intelligent
education systems based on artificial intelligence in education. Artificial intelligence in
education has begun to produce new teaching and learning solutions that are currently
being tested in different contexts. The most common examples of artificial intelligence
applications in education are intelligent teaching systems, adaptive learning systems and
recommendation systems. Intelligent Learning Systems use artificial intelligence tech-
niques to model a human teacher to improve learning by providing better support for
the learner (Hasanov et al.,2019). Recommendation systems are software tools based on
machine learning and information retrieval techniques that provide recommendations
for potentially useful items that may be of interest to someone (Syed & Zoga, 2018).
Adaptive learning environments create a model of various characteristics of learners
and provide an individualized learning environment that meets their needs (Somyurek,
2009).

Intelligent teaching systems are pedagogical computer programs that predict to whom,
what, and how they should be taught. According to the data obtained by using artificial
intelligence techniques and evaluating the student’s performance in the learning process,
he has the ability to organize the educational program, determine the level of the student,
and interact with the student. It is a system that can imitate what a human teacher can do
using pedagogical teaching techniques in a way that suits the student’s level and abilities
(Piramuthu, 2005).

An example of this type of education has been the “Intelligent Tutoring Systems” (ITS
(McArthur et al., 2005). The first ITSs appeared in the 1980s. The main purpose of its
early research and development work with a student teacher or coach was to simulate
interactions between a human and educational experience. An ITS adjusts the content
provided to each student based on the student’s current state of knowledge in a partic-
ular field, such as mathematics, and provides the level of support and feedback needed
for the student to learn and progress within the content. Within a personalized learning
environment, ITS due to the nature of these systems in many schools, teachers in hetero-
geneous classrooms, which is a well-known difficulty for many students can be used to

help accommodate a wide range of student abilities. Platforms such as Coursera, edX,
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Skillshare, and Udemy have radically changed informal learning and career education.
Wikipedia and YouTube have made it possible for anyone to learn almost everything.
Now more people use Duolingo to learn languages than any other high school student
in the United States. These are all prime examples of Al-driven platforms that provide
real-time responses and results for continuous learning. In another study, a three-stage
project aimed at creating and testing artificial intelligence-based games to improve the
clinical reasoning and detection skills of nurses in home care and community settings
using advances in information and information technologies was planned by Dariel and
his colleagues, and the first stage was completed (Keskinkora,2019). Artificial intelli-
gence is starting to transform classrooms through the use of customizable content and
the monitoring of classifications. Al can automate basic routine tasks such as rating and
evaluating simple tests. Be able to apply more individualization with adaptive learning
programs, games, and software (Romiszowski, 1987). Artificial Intelligence will help
create more efficient, personalized, and contextual support for students. Intelligent rec-
ommendation systems or machine-assisted systems will demonstrate the student’s mas-
tery, repeat the necessary lessons and suggest a personalized learning plan (McArthur et
al., 2005).

A simulation game that is thought to reduce the stress and fear experienced by nurs-
ing and medical students during their first experience in the operating room has been
developed and its effectiveness has been examined in an experimental study. Of these
students, who were divided into control and experimental groups, it was observed that
the fears of the experimental group students involved in the simulation game decreased
and they made fewer mistakes. In addition, it was concluded that these students are more
knowledgeable about how they should behave in the operating room and have a more

cooperative attitude towards the patient or staff (Keogh et al., 2019).

(Boydak, 2015). Chopra (URL-4) states that artificial intelligence technologies, it is
aimed to use each student’s educational materials to customize them according to their
abilities, preferred way of learning, and experience. In addition, it is expected that 47%
of learning tools will be equipped with artificial intelligence capabilities by 2024. The
education system in the world is now constantly renewing itself in line with the use of
artificial intelligence applications. In our country, it is aimed to use artificial intelligence
applications in order to make improvements in the field of education in accordance with
the goals of the Ministry of National Education for 2023. Related studies in this direc-
tion, the provision of information about the uses and benefits of artificial intelligence
in education, trainers keep themselves updated to adapt to new technologies and on the
subject of themselves is important. In addition, the study is important in terms of provid-
ing up-to-date information and being a resource for those who want to work on artificial
intelligence-based training. It will be useful to mention the artificial intelligence studies

conducted in the field of education in Turkey. Many workshops and conferences are held
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for artificial intelligence applications and training in the field of education in Turkey. In
this regard, the institute of education industry and technology (ESTEN) has organized
an artificial intelligence workshop in education six times. In the final report of the sixth
workshop, it was mentioned that “Intelligent Classroom Behavior Management” can
be realized thanks to image processing technologies. Thanks to this system, it is stated
that the facial expressions of the students and their emotional state at the time of the
lesson can be detected thanks to the cameras placed in the classroom and which can take
December at intervals of 30 seconds. It has been emphasized that these feelings of the
students can be analyzed and transmitted to the teacher as feedback. As a result, teachers
have stated that thanks to these feedback, they can have information about which part of
the lessons the students are active in or which part of the lesson the student is not inter-
ested in. It can be said that this system can help teachers in terms of determining the best
course method. In addition, in the same workshop, it was stated that image processing
technologies can be placed at school entrances and exits and polling control can be done
(URL-7).

The Ministry of National Education is working to develop artificial intelligence applica-
tions in education. In this context, they collaborated with Istanbul Technical University
and worked on the creation of personalized educational content to support the individual
development of students. In addition, Istanbul Technical University organized training
on artificial intelligence for teachers and made progress in providing guidance services
to them (URL-12).

In addition, The Ministry of National Education General Directorate of Innovation and
Educational Technologies stated that various content will be prepared for schools and
teachers in order to use artificial intelligence applications in education starting from pri-
mary school students. In this context, the “Artificial Intelligence Education for Children”
project has been launched and studies have been planned to provide artificial intelligence
training to students with nine partners under the leadership of Manisa Celal Bayar Uni-
versity. It is also stated that within the scope of this project, different applications will
be developed through various games and visualizations, and guide books related to ar-
tificial intelligence will be prepared. It has been stated that the Cambridge Professional
Education Academy from the UK, CCS and Pobalscoil Neasain school from Ireland,
and IBM Watson organizations will support the project. (URL-5). MATLARB, one of the
techniques used for data analysis, is a software language that is suitable for technical
calculations and has high performance. With MATLAB, mathematical calculations can
be performed, algorithms can be developed, modeling, simulation, and prototypes can
be created, data analysis Dec and visualizations can be performed, scientific engineer-
ing graphics can be created, and applications including graphical user interfaces can
be developed. In the study where MATLAB was applied, researcher, 3. The effects of

reading difficulties experienced by grade students; familial factors, individual factors,
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environmental factors, education and training resulting from the results of the survey
that is being applied to up to 174 teachers analyzed in a quantitative manner by installing
Matlab, detect the degree of difficulty of items and more accurate results. (Celik, 2020).

In order to understand the Fuzzy Analytical Hierarchy Process, another artificial intelli-
gence technique used in data analysis, it will be appropriate to have information about
the Analytical Hierarchy process first. The Process of Analytical Hierarchy is a method
of organizing and analyzing complex decisions using mathematics and psychology. The
Process of Analytical Hierarchy provides a rational framework for a decision that is
needed by digitizing its criteria and alternative options and correlating these elements
with the overall goal. In a traditional method of the Analytical Hierarchy Process, each
binary matrix is evaluated separately, and then the weight vectors are combined with a
geometric mean. But in the method of a fuzzy Analytical Hierarchy Process, all binary
matrices are first combined using a predetermined set of weights, and then a single vec-
tor of weights is calculated at the end. In the study where Fuzzy Analytical Hierarchy
is applied, Fuzzy Analytical Hierarchy is used when creating a strategy decision model
in open, remote, and flexible learning environments. The data obtained from the focus
group interview conducted with 12 experts using the Delphi technique were analyzed
using a Fuzzy Analytical Hierarchy and a decision model was created (Karatop & Guler,
2021).

Moodle, e-learning is a learning management system that provides a platform for educa-
tors is a free software that various courses, curricula, course structures and significantly
simplifies the interaction with the students and thus helps in conceptualization online. In
the study using this platform, the researchers followed the homework submissions of
the students via Moodle with data mining and interpreted the general situation of the
students (Akcapinar & Kokoc, 2020). There are also studies that develop projects from
scratch using artificial intelligence techniques. For example, the ArtiBos project has been
developed to design, implement and evaluate a game-based adaptive intelligent teach-
ing system that can improve students’ problem-solving skills. The project has received
a lot of attention, has become a large number of publications and has received awards.
The computer-aided educational technology, and artificial intelligence techniques used
in this project followed the learning processes of the students in a hierarchical manner;
the routing made has been assisted in decision making, has been reviewed and identified
their training needs, students ‘ errors are detected, the solution produced short has helped
students in many ways. Another English English language learning project developed
from scratch is a machine learning-based mobile English learning application developed
to facilitate English learning and increase accessibility for non-native English speakers
(Gungor et al., 2021). Like MIT App Inventor, the ArtiBos Project (Erumit, 2019), which
originated in Turkey and was developed using artificial intelligence techniques and made

available to students, has entered the literature as a proud work on behalf of our country.
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ArtiBos, a game-based project developed on problems in mathematics, introduces stu-
dents to the logic of problem-solving, records students’ mistakes, individualized learning,

and supports equal opportunity in education because it is accessible to students from all
walks of life.

It was designed by Butuner and Calp (2022) to predict the academic achievements of
students studying in the distance education process using artificial intelligence methods.
The data were obtained from the education management system used in the distance
education process belonging to the students studying in elementary, middle, and high
schools. Due to the fact that artificial intelligence methods are an effective tool, es-
pecially in the classification and forecasting business, the academic achievements of
students have been estimated as high, medium, and low. As a result, the results of the
study showed that Deep Learning, Random Forest and Support Vector Machine algo-
rithms provide prediction success at higher performance than other used algorithms.
Nowadays, when studying artificial intelligence studies in education, one can see dif-
ferent applications in which not only information-based, but also data- and logic-based
artificial intelligence and artificial intelligence applications are involved in almost every
field. Among these personalized dialogue education or education systems, explorato-
ry Education, Education data mining in the analysis of the articles students, intelligent
agents, chatbots, for children with various special needs education, child-robot interac-
tion, artificial intelligence-based assessment systems, automatic test systems, creating is
located. If attention is paid, these areas are mostly related to supporting learning. How-
ever, artificial intelligence in education also supports schools and universities from an
administrative point of view. For example, course programs, personnel programs, exam
management, cyber security, facility management, and security are areas where artifi-
cial intelligence contributes directly to school management and indirectly to teaching
(Holmes et al., 2019).

Intelligent Instructional Systems, which can be considered the second generation of com-
puter-aided Dec, are among the most widely used applications of artificial intelligence
in education. In general, Intelligent Instructional Systems provide personalized learning
environments that are appropriate for each student through well-structured topics such as
medicine, mathematics, or physics and are conducted step-by-step (Alkhatlan & Kalita,
2018). The first example of intelligent instructional systems is SCHOLAR. The basic
pedagogical approach of this system is based on the principles of Socratic dialogue. Us-
ing artificial intelligence techniques, the SCHOLAR creates a structure from a semantic
network (here the semantic network can be seen as a way of representing geography
knowledge, in which the semantically related concepts in the subject are interconnect-

ed), which gives individual responses to the student’s answers (Carbonell, 1970).

In the study conducted by Butuner (2020) for the Guidance Service in schools, facial
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recognition and emotion analysis on the human face were performed using the deep
learning method (anger, disgust, fear, happiness, sadness, bewilderment, etc.) has de-
tected feelings. According to these identified feelings, students who do not attend school
guidance services are recognized and these faces have been published on the internet so
that the guidance service can benefit from the system. As a result, it was ensured that
students who had problems and did not have problems were followed up with daily

emotion analysis.
Conclusion

Considering that computer and Internet technology is perhaps the most important turning
point in terms of human history, artificial intelligence technology, which is just begin-
ning to enter our new life, is both encouraging and alarming to humanity. This technol-
ogy, which we are learning a new field of application every day, opens up new horizons
for mankind in the cognitive field, the field that distinguishes man from all other living
beings. The potential to affect all areas where there is a person naturally includes edu-

cation.

In the study, artificial intelligence studies conducted in the field of education were exam-
ined. Educational management of artificial intelligence techniques, teaching techniques,
material design, etc. can be seen that it appears in many of its operations. In addition, it
is seen that these artificial intelligence studies increase the quality of education and pro-
vide continuity. With the rapid progress of technology, artificial intelligence studies will
increase both in education and in many fields, and with it new teaching techniques, ma-
terial designs, educational methods, etc. it is expected to develop rapidly in the following
areas. With this study, artificial intelligence studies in the field of education have been

examined and it is expected to serve as an example for other studies to be carried out.
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