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Abstract: This study investigates the level of awareness among teachers regarding the use of arti-
ficial intelligence (Al) in education, focusing on whether this awareness varies according to socio-
demographic characteristics, access to technology, and specific knowledge and beliefs about Al
Conducted in Northern Cyprus during the 2023-2024 academic year, this study employed a survey
model with purposive and snowball sampling methods, involving 164 teachers. Teachers at different
levels, namely, primary school, secondary school, high school, and university, were included in this
study. The “Artificial Intelligence Awareness Scale”, developed by Ferikoglu and Akgitin (2022), was
used to measure Al awareness. Data normality was verified through skewness and kurtosis values,
allowing for parametric statistical tests such as t-tests, one-way ANOVA, logistic regression, and
chi-square analysis. This study explored the distribution of Al use across different school types and
educational levels and assessed the impact of sub-dimensions of Al awareness on its application in
teaching. Findings revealed no significant influence of teacher demographics (age, gender, education
level, type of school, institution level, and monthly income) on Al awareness. However, usage
patterns indicated that university lecturers were more likely to incorporate Al in their teaching,
followed by primary and high school teachers, with secondary school teachers using it the least.
A Multilayer Neural Network Analysis identified practical knowledge as the most critical factor
influencing the use of Al in teaching (importance weight of 0.450), followed by beliefs and attitudes
(0.298), relatability (0.148), and theoretical knowledge (0.104). These results highlight the importance
of practical knowledge for fostering Al integration in educational practices, underscoring significant
implications for teacher training and professional development programs.

Keywords: artificial intelligence in education; teacher awareness; Al application in teaching;
professional development; Northern Cyprus education

1. Introduction

According to Edward Fredkin, a developer and recognized authority in the field of
artificial intelligence, “There are three great events in history. The first is the creation of
the universe. The second is the emergence of life. The third is the emergence of artificial
intelligence” [1]. This statement suggests that the potential of artificial intelligence and its
future impact are far beyond what we currently envision [2]. It is believed that this rapidly
advancing technology will significantly enhance education from multiple perspectives
and create greater momentum for overcoming the challenges encountered in the teaching
process [3-5].
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With advancements in artificial intelligence and technology, it has become possible
to deliver education anytime and anywhere [6]. Additionally, the integration of artificial
intelligence (Al) into education systems now offers options such as free choice, personalized
learning, and project-based learning. Today, artificial intelligence systems are primarily
used in education for distance learning, online learning, virtual reality, and augmented
reality. The emergence of these systems has not only changed the type of individual that
the education system aims to develop but also transformed the functioning of education
itself [7,8]. Educational materials and software equipped with artificial intelligence of-
fer capabilities such as thinking, abstracting, learning, adapting to new situations, and
facilitating interaction, akin to human abilities [9]. However, it is important to critically
assess these technologies, as Al is not a universal solution. While Al’s role in education,
especially in active learning, is expanding and complementing other learning methods,
it is essential to approach its benefits with caution. The body of research on this topic is
growing daily, reflecting both the potential and the need for careful evaluation of Al in
educational settings [10,11].

The unique factors that differentiate artificial intelligence from other educational tech-
nologies include the ability to match educational content to individual student needs,
communicate with and respond to students, model a student’s learning process, decide
what information to provide based on a student’s past performance, and make decisions
about a student’s level of understanding and educational progression. The potential
of artificial intelligence to transform education is expected to manifest increasingly in
four key areas: (i) Al can provide personalized and effective support to students through-
out the learning process, (ii) testing and assessment can gain a new dimension for both
students and educators through Al, (iii) differentiated and personalized learning can be
used more effectively and widely, and (iv) feedback, a critical component of education, can
be automated by Al to meet students’ needs [3,12].

The rapid integration of artificial intelligence (AI) technology into educational environ-
ments underscores the critical need for educators to be prepared for technological change.
As teachers gain knowledge and skills in Al they can integrate Al into their lesson plans
and customize and enrich their students’ learning experiences. In addition, it becomes
easier to perform administrative tasks in education. Considering the fact that each student
learns individually, artificial intelligence can be used to determine the learning needs of
students [13]. By using artificial intelligence during the education process, students” devel-
opment and performance can also be monitored. Following this, teaching strategies are
revised as a result of students’ performances and educational failure can be reduced. This
data-based artificial intelligence support in education enables target-oriented and efficient
education [14]. The demand for specialization in artificial intelligence in education is
increasing day by day. The knowledge and skills required to be acquired regarding artificial
intelligence are included in curriculums. The main purpose is; to prepare students for the
future, ensure their career development, and increase the competitiveness of individuals in
the technology-equipped labor market [15,16].

Artificial intelligence also has the opportunity to increase student engagement in
education. Teachers who are aware of this contribution tend to use artificial intelligence
in education based on the different learning styles and speeds of each student [17,18].
Administrative tasks such as grading and tracking students’ attendance status are carried
out using artificial intelligence. This leaves more time for teacher—student interaction
in education. Reducing the administrative burden on teachers can also positively affect
classroom management [19]. Moreover, Al can provide real-time assistance to students
through chatbots and virtual assistants, offering immediate help with assignments, answer-
ing queries, and providing feedback. Teachers who are familiar with these technologies can
incorporate them into their lesson plans to provide continuous support, even after school
hours [20,21]. Understanding Al also encourages educators to explore and implement
cutting-edge pedagogies, such as flipped classrooms and gamified learning environments.
These techniques create a more dynamic and participatory learning environment [22,23].
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The background of this study on teacher awareness of artificial intelligence (AI) in
education highlights the rapid advancements in Al technology and its significant potential
to transform educational practices. Al’s capabilities, such as personalized learning, real-
time feedback, and automation of administrative tasks, present substantial opportunities
for enhancing educational outcomes. Artificial intelligence holds significant potential to
enhance learning quality and efficiency, but several challenges must be addressed to achieve
its optimal and equitable benefits. A thoughtful and inclusive strategy is essential to ensure
Al supports educational objectives; otherwise, artificial intelligence may negatively impact
students’ independence. Students may often resort to artificial intelligence to solve tasks
that are particularly challenging and require active participation, and this may lead to
artificial intelligence addiction, which can damage students’ critical thinking skills the most.
In addition, social skills may be damaged, and interaction and cooperation may decrease
during the learning—teaching process. The use of artificial intelligence in administrative
tasks may lead to privacy and transparency issues. The possibility of ethical problems
increases. Since not every school, teacher, or student has equal access to artificial intelligence
technologies and infrastructure opportunities, inequality in education and digital divides
may occur. The use of artificial intelligence in education may result in high costs, and
technical support, software, etc. problems may increase. Finally, teachers are required
to undergo in-service training. Expecting teachers to use artificial intelligence in their
lessons without complete knowledge and skill levels may lead to significant problems [24].
As a result, in order to use artificial intelligence in education, the first step is to prepare
educators and raise their awareness. The increase in demand for artificial intelligence
training with adaptation to developments in educational technologies is seen as a result of
this necessity [2,5,6].

The number of artificial intelligence studies has increased greatly today. Conducting a
study on artificial intelligence in Northern Cyprus as a developing country can contribute
to the international literature. The results of this research obtained from Cyprus can be
compared with the research findings in developed countries. Finding out which socio-
demographic variables affect teachers” awareness of artificial intelligence is the starting
point of this research. Socio-demographic variables such as gender, age, and education
level were taken as the basis of the research. This study focused on whether the mentioned
variables affected teachers” application situations and beliefs regarding artificial intelli-
gence [3,7,9]. In this study, a robust methodological approach was adopted using different
parametric statistical techniques. For example, it is aimed at clarifying the critical factors in
the use of artificial intelligence in education with Multilayer Neural Network Analysis [25].
The innovative aspect of this study is that different aspects of artificial intelligence, such as
practical and theoretical knowledge, are considered and evaluated together in the same
study. Obtaining data from a geographically different region is also necessary to contribute
to the research literature. Methodologically, originality was created in the context of both
the selected socio-demographic variables and the statistical techniques used. In this way,
artificial intelligence education policies can be improved and teacher training programs can
be developed. This issue is important in the context of exploring the transformative poten-
tial of artificial intelligence in education and implementing the use of artificial intelligence
in education.

2. Theoretical Framework

This study emphasizes the value of practical Al training and professional development
by examining instructors’ understanding of Al using the Technology Acceptance Model
(TAM) and the Diffusion of Innovation Theory. It emphasizes that, as the TAM, which
focuses on perceived ease of use and advantages highlights, individual attitudes and
expectations are crucial to the adoption of new technologies. This study supports “learning
by doing” as a means of enhancing Al integration in education, which is in line with
constructivist learning theories and Bloom’s Taxonomy. This study indicates that focused
educational policy and training can greatly improve the application of Al in teaching
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practices, thereby boosting educational outcomes, by addressing practical skills and creating
favorable attitudes [26-30].

The Technology Acceptance Model (TAM), Rogers’ Diffusion of Innovation Theory,
and Constructivist Learning/Learning by Doing Theory are among the many interesting
intersections where artificial intelligence (AI) meets these frameworks. Davis developed a
framework in 1989 called the Technology Acceptance Model to explain how people come
to accept and use technology. It makes the argument that people’s views toward adopting
technology are greatly influenced by their perceptions of its perceived usefulness and
simplicity of use [31]. Alis a good fit for TAM because it can increase productivity and
user experience through automation, tailored recommendations, and intelligent decision-
making. Research indicates that Al’s acceptability and integration in a variety of industries,
including healthcare and education, are driven by perceptions of its value in enhancing
work performance and its simplicity in streamlining complicated operations.

Everett Rogers created the Diffusion of Innovation Theory in 1962, which explains
how ideas are shared and grow over time among people in a social system. Five groups of
adopters are identified by the theory: laggards, innovators, early adopters, early majority,
and late majority [32]. Alis a transformational technology that spreads according to this
method. While the early majority and late majority adopt Al as technology becomes
more widely available and its advantages become more obvious, innovators and early
adopters in tech-savvy industries swiftly use Al to gain a competitive advantage. For
instance, the adoption of Al in education has demonstrated an increasing spread, matching
Rogers’ stages.

According to Piaget and Vygotsky’s constructivist learning theory, learning is an active,
constructive process in which students build new concepts using what they already know
and have learned [33]. Al can support this method of instruction by offering dynamic,
flexible learning settings that adjust to the demands of each unique student. As per con-
structivist principles, students participate in ‘learning by doing” with the help of Al-driven
customized learning systems. Artificial intelligence (Al) systems may replicate real-world
situations, offering relevant, first-hand experiences that support theoretical understand-
ing. Through the promotion of deeper comprehension and information retention through
experiential learning, these applications show how Al can enhance constructivist pedagogy.

In conclusion, there is a significant connection between Al and these theoretical
frameworks. According to TAM, Al’s capacity to boost perceived utility and usability
encourages adoption. Its trend of acceptance is similar to the diffusion process that Rogers
described, and its use in educational technologies is a prime example of constructivist
learning and “learning by doing” These linkages demonstrate the important contribution
artificial intelligence (AI) makes to the advancement of technology in a variety of domains,
both theoretically and practically.

2.1. Artificial Intelligence in Education

The UNESCO report [34] outlines the status of Al curricula implementation in K-12
education across various countries. Al curricula have been endorsed and implemented in
Armenia, Austria, Belgium, China, India, Kuwait, Portugal, Qatar, Serbia, South Korea, and
the United Arab Emirates. Al curricula are in development in Bulgaria, Germany, Jordan,
Saudi Arabia, and Serbia. Serbia has both implemented and is developing Al curriculum.
For primary school, Al curricula have been implemented in all countries except Armenia,
Austria, Belgium, India, Serbia, South Korea, and Jordan. For middle school, Al curricula
have been implemented in all countries except Austria, Belgium, and South Korea. For high
school, Al curricula have been implemented in all countries except Kuwait. The UNESCO
report profiles the most emphasized topic areas in K-12 Al curricula. Al foundations are
highlighted in 41% of the curricula, with specific focus on ‘algorithms and programming’ at
18%, ‘data literacy” at 12%, and ‘contextual problem-solving’ at 11%. Understanding, using,
and developing Al is emphasized in 25% of the curricula, with ‘Al technologies” at 14%,
‘developing Al technologies” at 9%, and “Al techniques’ at 2%. Ethics and social impact
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are covered in 24% of the curricula, with the ‘application of Al to other domains’ at 12%,
‘ethics of AI” at 7%, and ‘social implications of Al at 5%. An additional 10% of the topic
areas are unspecified.

Survey respondents reported learning hours for four educational levels: early primary
(K-2), late primary (3-6), middle school (7-9), and senior/high school (10-12). Curriculum
hours varied widely, from 2 to 924 h across grades. Qatar’s Computing and Information
Technology and Belgium's IT Repository were outliers, averaging over 200 h per year. The
average was 58 h per year, double the median of 21 h, indicating many curricula require
minimal Al study. Five of 22 curricula needed less than 5 h of Al study per year, while
five required 150 h or more. Most curricula targeted higher grade levels. Specific time
allocations were as follows: K-2 often had Al integrated into other subjects, except for
Qatar’s 100-h program; grades 3-6 averaged 156 h; grades 7-9 averaged 109 h; and grades
10-12 averaged 153.5 h. Hours per grade were stable for K-9 (33.3 to 39 h) but increased to
51.2 h in high school [34].

The 2023 Artificial Intelligence Index Report [35] highlights trends in higher education.
Al specialization in new computer science Ph.D. graduates from U.S. universities rose
t0 19.1% in 2021, up from 14.9% in 2020 and 10.2% in 2010. More AI Ph.D.s are moving
to industry, with 65.4% in 2021, compared to 40.9% in 2011. The total number of new
North American computer science, computer engineering, and information faculty hires
decreased from 733 in 2012 to 710 in 2021, with tenure-track hires peaking at 422 in 2019
before dropping to 324 in 2021. In 2021, 78.7% of new Al Ph.D.s were male, showing a
persistent gender imbalance despite a slight increase in female Ph.D.s. The U.S. and China
led cross-country collaborations in Al publications from 2010 to 2021, but the growth rate of
these collaborations has slowed recently. Al research publications have more than doubled
since 2010, focusing on pattern recognition, machine learning, and computer vision. China
leads in total Al publications, while the U.S. leads in Al conference and repository citations,
though this lead is diminishing. In 2022, 54% of the world’s large language and multimodal
models were produced by American institutions.

In order to increase productivity and streamline repetitive work, schools are pro-
gressively incorporating Al into their operations [36]. For example, the Central Board of
Secondary Education (CBSE) in India declared that artificial intelligence (AI) would be
offered as an elective in over 22,000 of its member schools [34]. Schools are using Al more
frequently as they realize how much it can improve student learning [37]. Some nations,
like China, are incorporating Al into their high school curricula, emphasizing program-
ming, machine learning, and decision-making. However, its use at the primary level is less
common [38]. There is an increasing interest in Al education, as seen by the workshops,
courses, and projects being conducted in several countries to examine Al teaching-learning
processes [39].

In conclusion, there are many different regulations pertaining to students” use of Al,
all of which seek to strike a balance between the development of technology, moral issues,
and fair access to education. To optimize the advantages of Al in education, these policies
call for thorough frameworks, institutional rules, and ongoing training for teachers and
students. Different nations tackle Al policies in education in different ways. For instance,
in Vietnam, legislative regulations pertaining to Al and e-learning are being examined
to adjust to how breakthroughs in technology are affecting educational practices [40].
Comparably, to enhance education and learning using Al, the Indonesian government is
concentrating on inclusive policies [41].

2.2. Artificial Intelligence and Teachers

Teachers must play a central role in the effective use of artificial intelligence (AI)
in the classroom, acting as decision-makers regarding when and how to use Al tools.
Additionally, Al tools and the data they provide can help teachers optimize the use of
various resources. The increasing influence of Al-based tools indicates a shift in the
role of the teacher, transforming them into facilitators who enhance learning experiences
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through technology [42-44]. Al supports education by assisting teachers and providing
meaningful learning experiences [10]. From the teachers’ perspective, the benefits of Al
include offering effective teaching methods, facilitating gamified teaching, and assisting
in the preparation of curricula, lesson plans, and activities, as well as enhancing the
understanding, assessment, and analysis of students [45]. Research by Osetskyi et al. [46]
further highlights the advantages of Al for teachers, such as ease of student management,
automation of tasks and content creation, continuous improvement, objective assessments,
rapid and comprehensive feedback, performance monitoring, and support in developing
teaching skills. As Asik and colleagues [47] have noted, Al can significantly reduce teachers’
workload, enabling them to use their valuable time more efficiently.

Al-enabled materials foster the development of current and relevant content, reduce
learning times, provide dynamic content that deviates from routine methods, and maintain
student interest. By automating tasks such as preparing and marking assignments and
exams, teachers can dedicate more time to communicating and interacting with students.
Automated systems offer rapid feedback, active correction, and precise performance guid-
ance [48]. International studies support the Turkish literature in recognizing how Al can
benefit educators [49-51].

Teachers’ use of Al varies according to recent studies. About 83.4% of teachers ac-
knowledge that Al is helpful for their professional development in education [52]. The
percentage of teachers actively using Al in their teaching practice can be considered mod-
erate. At Sana’a University, there is a moderate level of Al use among teachers, with a
high awareness of its importance and the barriers to its use [53]. Despite the recognition
of the benefits of Al, there are significant concerns among educators about the role of Al
Many believe that human teachers have unique qualities that make them irreplaceable,
suggesting a cautious approach to the widespread adoption of Al in education [54]. Overall,
while a significant proportion of teachers recognize the benefits of Al and find it helpful
for professional development, the actual percentage of teachers actively using Al in their
teaching practice is likely to be moderate. This is influenced by factors such as awareness,
perceived benefits, challenges, and concerns about Al replacing human teachers.

Despite rapid advancements in Al, it is crucial not to rely solely on technology in
education. Technologies should be viewed as supportive elements rather than replacements,
ensuring the human aspect is not overlooked in educational processes [45]. It is also
important to address the potential risks and concerns of Al in education, such as the need
for effective regulations on ethics, data privacy, and personal information protection to
build confidence among administrators, teachers, students, and parents [55]. Moreover, the
potential for Al to replace professional roles, which could lead to job losses and induce stress
among teachers, requires careful consideration. Predictions on how the role of teachers
will evolve with Al development must include the human factor to prevent adverse effects
on teacher productivity [48]. Cetin and Aktas [56] have demonstrated through qualitative
research that the current capabilities of Al alone are insufficient to replace a teacher in
the classroom.

In the Turkish literature on Al use in education, studies reveal teachers’ perspectives on
various aspects, including potential applications of Al in the teaching process, how Al can
enhance student learning and success, recommendations for integrating Al into teaching
(classroom management, teaching methods, assessment, and evaluation), challenges or
concerns in Al-enhanced education, and the ethical and security aspects of Al-based
learning tools [57-63].

The integration of artificial intelligence (AI) in education is reshaping the roles of
teachers, necessitating a paradigm shift in their professional responsibilities and the ac-
ceptance of new technologies. As Al tools become more prevalent, teachers are evolving
from traditional information providers to facilitators of technology-enhanced learning
experiences. This transformation is supported by research indicating that teachers must
navigate and integrate Al effectively to optimize educational outcomes [42,43]. The accep-
tance of Al by teachers hinges on their understanding of its benefits and limitations, as
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well as institutional support for training and development [44]. For instance, Al can assist
in creating personalized learning paths, automating administrative tasks, and providing
data-driven insights that inform teaching strategies [46]. However, the success of Al in
education depends not only on technological advancements but also on addressing ethical
concerns, data privacy, and the potential impact on teacher employment [48,55]. Therefore,
it is essential to foster a balanced approach that enhances the educational process while
maintaining the irreplaceable human element in teaching [56]. Embracing this dual role of
leveraging Al and preserving the core values of education can help teachers navigate the
evolving landscape of modern classrooms effectively.

3. Aim and Importance of This Study

The current study seeks to answer the primary research question: “What is the level
of awareness among teachers regarding the use of artificial intelligence (Al) in education?”
To explore this question, we have defined the following sub-questions:

e Do the levels of awareness of Al in education vary according to the socio-demographic
characteristics of teachers?

e s the level of Al awareness among teachers influenced by their access to technology
and the internet in education?

e Do teachers’ practical knowledge, beliefs, relatability, and theoretical knowledge of Al
predict their level of Al awareness?

The questions of this research were determined in relation to the theoretical framework.
The first question is related to the Technology Acceptance Model (TAM) and Rogers’ Theory
of Diffusion of Innovation. The Technology Acceptance Model focuses on variables related
to technology adoption. This research aims to investigate to what extent selected variables,
such as age and gender, affect technology acceptance. Thus, the effectiveness of individual
factors in technology acceptance was discussed. On the other hand, Rogers’ theory focuses
on who are the early adopters and innovators in the life process. In this case, it is deemed
worth researching to determine which socio-demographic characteristics people accept an
innovation such as artificial intelligence. The second research question is about the impact
of factors outside individuals. It was investigated whether environmental factors such as
the internet technology used and access to technology affect teachers” awareness of artificial
intelligence. Answers were sought to questions such as whether these factors have an
impact on the early adoption of artificial intelligence in relation to Rogers’ theory or whether
they are effective in adopting technology as stated in the Technology Acceptance Model.
Finally, the third research question is associated with Constructivist Learning Theory,
which is based on the fact that acquiring knowledge is possible by doing and experiencing.
In this question, the status of teachers’ practical and theoretical knowledge regarding
artificial intelligence was investigated. Using Al technologies to “learn by doing” fosters
positive views and practical knowledge, which in turn promotes increased awareness. This
is consistent with Bloom’s Taxonomy, which promotes critical thinking and real-world
application for thorough comprehension.

The aim of this study is to investigate the impact of teachers’ socio-demographic char-
acteristics on their awareness of Al in education. Variables such as age, gender, education
level, employment status in private or public schools, the educational levels at which they
work (primary, secondary, tertiary, and university), and their salary/income levels were
considered as independent variables. The primary objective is to determine how these
socio-demographic factors influence teachers” awareness of Al technologies and to use
this information to make recommendations for educational policies and teacher training
programs. This study thus aims to contribute to identifying the social and demographic
factors necessary for more effective integration of Al in education.

The second dimension of this study focuses on analyzing the impact of teachers’
technology and internet usage habits in education on their Al awareness levels. This
dimension is based on technology-focused questions. It was examined whether the search
engines preferred by educators and the devices they use to connect to the internet affect
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their awareness of artificial intelligence. In addition, it was investigated whether the
use of artificial intelligence in the course or which artificial intelligence tool was used
affected the educators” awareness of artificial intelligence. The aim is to reveal how much
technology usage proficiency and diversity affects artificial intelligence awareness. As a
result, teachers’ situations regarding educational technologies were discussed specifically
in the context of artificial intelligence. It is thought that the findings will make it easier to
create artificial intelligence education strategies and contribute to teachers’ adaptation to
artificial intelligence applications in education.

In the last dimension of the research, teachers” awareness levels of artificial intelligence
in education were examined in the dimensions of practical knowledge, belief, relatability,
and theoretical knowledge. This study aimed to provide a detailed description of teachers’
current understanding and practices of artificial intelligence technologies by examining
them in four different dimensions. This comprehensive approach is important to optimize
the efficient use of artificial intelligence in educational processes.

4. Materials and Methods

In the methods section of this study, the design of this study, the participants, the data
collection tool, data collection procedures, and data analysis procedures were discussed.

Design: This study has been designed as a quantitative survey. This study is descrip-
tive; it aims to depict teachers’ views on artificial intelligence as they exist. In this study, Al
awareness among teachers is evaluated based on practical knowledge, belief-attitude, re-
latability, and theoretical knowledge. These components are crucial in understanding how
teachers perceive and integrate Al into their teaching practices. The dependent variable
of this study is the level of awareness concerning the use of artificial intelligence (Al); the
independent variables are the socio-demographic characteristics of teachers (such as age,
gender, seniority, and so on) presented in the objectives section.

Participants: In this study, teachers working at different educational levels in Northern
Cyprus have been considered as research participants. According to the most recent
statistical study conducted in Northern Cyprus, the total number of teachers working
across all regions and levels was reported to be 5627 [64]. In this study, a purposive
sampling and snowball technique was adopted, whereby researchers attempted to reach as
many teachers as possible during the February to April period of the 2023-2024 academic
year. This study focused on teachers who integrated Al into their lessons rather than
those who did not. Random sampling was not an option in this instance to contact these
teachers. Purposive and snowball sampling were therefore selected. Consequently, a total of
164 teachers participated in this study. The socio-demographic information of the teachers
who participated in this study is presented in Table 1:

Table 1. Demographic characteristics of teachers participating in the artificial intelligence awareness
level research.

f %

22-29 85 51.8

30-37 29 17.7

Age 3845 24 14.6
46-53 13 7.9

54+ 13 7.9

Gend Female 82 50.0
ender Male 82 50.0
Bachelor’s 118 72.0

. Master’s degree 33 20.1
Education level Ph.D. 13 79

Total 164 100.0
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When the distribution of the teachers who participated in the artificial intelligence
awareness level research according to age groups is analyzed, it is found that 51.8% of
them are in the 22-29 age group, 17.7% are between 30 and 37 years old, 14.6% are between
38 and 45 years old, 7.9% are between 46 and 53 years old, and similarly 7.9% are between
54 years old and above. This study group was evenly distributed in terms of gender (50%
in each group). In terms of education level, bachelor’s degree holders constitute the largest
group with 72%, while the rate decreases as the level of education increases, where 20.1%
are master’s degree holders and 7.9% are Ph.D. holders.

Sixty-one percent of the participants work in public schools and 39% in private schools,
as shown in Table 2. When analyzed in terms of the educational level of the school where
they work, 39.6% work in primary school, 18.3% in secondary school, 21.3% in high school,
and 20.7% in university. When the monthly income levels are analyzed, it is seen that 47.6%
of them receive a monthly salary between 24,000 and 30,000 TL, 15.2% between 31,000 and
37,000 TL, 21.3% between 38,000 and 44,000 TL, 7.3% between 45,000 and 51,000 TL, and
8.5% between 52,000 and more.

Table 2. Job type and income status of teachers participating in artificial intelligence
awareness research.

f %
School tvpe Public school 100 61.0
yp Private school 64 39.0
Primary school 65 39.6
stel of th‘i Middle school 30 183
educationa High school 35 213
institution University 34 20.7
24.000-30.000 TL 78 47.6
31,000-37,000 TL 25 152
Monthly income leve]  38/000-44,000 TL 35 21.3
y 45,000-51,000 TL 12 73
52,000 TL+ 14 8.5
Total 164 100.0

TL: Turkish liras.

Data Collection Tool: In this study, a personal information form and the “Artificial
Intelligence Awareness Scale” developed by Ferikoglu and Akgiin [25] were used. The
personal information form consisted of two sections of multiple-choice questions; the
first section contained socio-demographic questions (6 questions), and the second sec-
tion included questions aimed at revealing computer and internet usage characteristics
(4 questions). In both dimensions, the data were taken from teachers’ opinions. The validity
and reliability of the Artificial Intelligence Awareness Scale were established by Ferikoglu
and Akgiin; based on the results of the factor analysis, analyses can be conducted using the
overall score of the scale as well as its four sub-dimensions (practical knowledge, belief-
attitude, relatability, and theoretical knowledge). The scale, which consists of 51 items and
uses a five-point Likert scale, has a Cronbach’s alpha of 0.986.

Data Collection Procedures: The data were collected over a three-month period from
February to April 2024. The scale was prepared in an electronic format and distributed
to teachers through school administrators. The snowball technique was utilized when
sending the e-scale, and teachers were requested to forward the scale to their colleagues. An
explanatory instruction was provided at the beginning of the scale, emphasizing voluntary
participation, confidentiality, and other ethical considerations.

Data Analysis: Within the scope of this study, the data obtained from the teachers
regarding the Artificial Intelligence Awareness Scale in the Northern part of Cyprus were
analyzed with SPSS 24. The skewness and kurtosis values of all sub-dimensions of the
Artificial Intelligence Awareness Scale were within the range of £1.5 and met the normality
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condition, and the questions were tested with parametric statistics in this study (¢-test,
one-way ANOVA, and logistic regression). In addition, chi-square analysis was applied to
compare the distribution of the use of Al according to school type and educational level.
Multilayer Artificial Neural Network Analysis was performed to determine the degree of
importance of the sub-dimensions of the Artificial Intelligence Awareness Scale on the use
of artificial intelligence in teachers’ lessons.

5. Results

The findings section of this study is organized according to the research questions.
Table 3 below provides the analysis of the data with regard to the first sub-question of
this study.

Table 3. Descriptive analysis for the Artificial Intelligence Awareness Scale for teachers’ sub-
dimensions and overall.

N Min Max X X Skewness Kurtosis
Practical knowledge 164 1.00 5.00 3.59 1.01 —1.257 0.758
Belief-attitude 164 1.00 5.00 3.39 0.959 —0.902 0.424
Relatability 164 1.00 5.00 3.36 0.931 —0.815 0.510
Theoretical knowledge 164 1.00 5.00 3.45 0.995 —-1.117 0.592
Artificial intelligence 164 1.00 5.00 3.46 0.945 —1.160 0.891

awareness

The scores obtained from the scale of the teachers participating in the Artificial Intelli-
gence Awareness Research in Northern Cyprus indicate that the mean score of the practical
knowledge sub-dimension is X = 3.59, that is, above the average level. The mean score
of beliefs and attitudes towards Al is X = 3.39, which is at a moderate level. The lowest
mean score belongs to the relatability sub-dimension, and X = 3.36 is at a moderate level.
The average score for theoretical knowledge (x = 3.45) is slightly above the middle level.
The mean score for Al awareness of the participants was slightly above the middle level,
X = 3.46. In addition, within the scope of this study, when the skewness and kurtosis scores
for the normal distribution of the responses of the participants are examined, it is seen that
(£1.5) the data are within the range suitable for normal distribution [65].

According to the results of this study, demographics such as age, gender, education
level, type of school (public or private), institution level within the education system, and
monthly income did not significantly affect the overall awareness of artificial intelligence
or its sub-dimensions (p > 0.05). This indicates that these variables are not significant
factors in the differing levels of Al awareness among teachers. The tables are presented as
a Supplementary Materials.

The second research question aimed to determine whether the use of the internet and
technology affects awareness of artificial intelligence. Findings from Tables 4-7 address
this question.

Among the teachers participating in this study, 45.7% of them stated that they used
artificial intelligence in their lessons, while 54.3% stated that they did not. When the search
engines they use are analyzed, it is seen that 85.4% of them use Google Chrome and 10.4%
use Safari. Less than 5% used other search engines (1.2% Yandex, 1.2% Microsoft Bing, and
1.8% other search engines). When accessing the internet, 78.7% use their mobile phones,
13.4% use their laptops, 4.3% use their desktop computers, 3% use their tablets, and 0.6%
use a different device. The most used artificial intelligence tool is ChatGPT, with 47%, while
39% use other tools, 4.3% use ChatON, 4.9% use Bing AL, and 4.9% use Replika.

There was no significant difference in the Al awareness levels or the sub-dimensions
of the Al Awareness Scale among teachers who used Al in their lessons compared to those
who did not (p > 0.05). Similarly, the type of Al tool used did not significantly affect the Al
Awareness Scale outcomes (p > 0.05). Although the use of artificial intelligence was slightly
more prevalent among teachers in private schools than in public schools, this difference
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was not statistically significant according to the chi-square test (p > 0.05). The tables are
presented in the Supplementary Materials.

Table 4. Artificial intelligence awareness, use of artificial intelligence courses, and habits of

using technology.

f %
. s . Yes 75 45.7
Using artificial intelligence for course No 89 543
Google Chrome 140 85.4
Safari 17 10.4
Search engine used Yandex 2 1.2
Microsoft Bing 2 12
Other 3 1.8
Mobile phone 129 78.7
Laptop 22 13.4
The most used device for internet access Desktop computer 7 4.3
Tablet 5 3.0
Other 1 0.6
ChatGPT 77 47.0
ChatOn 7 4.3
P . Bing AL 8 49
The most used artificial intelligence tool Replika 8 49
Other 64 39.0
Total 164 100.0

Table 5. Comparison of the Artificial Intelligence Awareness Scale and its sub-dimensions in terms of

search engine usage.

_ Sum of
Group N X o Squares F p
Google Chrome 140 3.38 0.899 Between groups 8.899 2.672 0.034
Safari 17 2.94 0.961 Within groups 132.389
Relatabilit Yandex 2 3.75 0.353 Total 141.288
Y Microsoft Bing 2 5.00 0.000
Other 3 3.10 1.58
Other 3 3.17 1.64
Table 6. Comparison of the Artificial Intelligence Awareness Scale and its sub-dimensions in terms of
technological device use.
X Sum of
Group N X z Squares F P
Mobile phone 129 3.41 0.988 Between groups 11.182 2.958 0.022
. Laptop 22 3.90 0.719 Within groups 150.253
g‘gg\ff;cael Desktop computer 7 341 1.01 Total 161.435
8 Tablet 5 2.32 1426
Other 1 3.72

A significant difference was observed based on the search engine used by the teachers
in the relatability dimension of Al, and the relatability of those using Microsoft Bing was
higher than those using Google Chrome and Safari (p < 0.05). However, since the number
of observations of Microsoft Bing users is low in this finding, this finding has limitations
and should be supported with samples with higher numbers of search engine users. In
other sub-dimensions, there was no significant difference in terms of search engine use

(p > 0.05).



Eur. ]. Investig. Health Psychol. Educ. 2024, 14 2369

Table 7. Teachers’ use of artificial intelligence in school lessons according to the education level of the
institution where they work.

Level of the Educational Institution

. . . Total
Primary  Middle High . .
School School School University X2 df P
Use of artificial v f 34 4 14 23 75 20.864 2 3 0.000
intelligence ©s % 52.3% 13.3% 40.0% 67.6% 45.7%
for school N f 31 26 21 11 89
courses © % 47.7% 86.7% 60.0% 32.4% 54.3%
Total f 65 30 35 34 164
ota % 100.0%  100.0%  100.0%  100.0%  100.0%

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 13.72.

Although the theoretical knowledge dimension of the teachers showed a difference
according to the type of device used, the theoretical knowledge level of those using laptops
was higher than that of those using tablets (p < 0.05). However, it should be noted that
this finding is limited due to the low number of observations of teachers using tablets.
For this reason, this finding should be compared and supported with the findings of
studies supported by more samples. In other sub-dimensions, no significant difference was
observed in terms of the device used (p > 0.05).

In total, 52.3% of primary school teachers, 13.3% of middle school teachers, 40% of
high school teachers, and 67.7% of university lecturers stated that they used Al in school
lessons. The distribution of the above rates created a significant difference in the Chi-square
test (p < 0.05). In the northern part of Cyprus, university lecturers were more likely to use
Al in their lessons than other groups, followed by primary school teachers and then high
school teachers. Secondary school teachers are the group that uses artificial intelligence the
least in their lessons.

The third research question asked whether teachers’ practical knowledge, beliefs,
relatability, and theoretical knowledge of Al predict their level of Al awareness. The
findings are presented in Table 8 and Figures 1 and 2.

Table 8. Logistic regression analysis results for the prediction of teachers’ practical knowledge, belief-
attitude, relatability, and theoretical knowledge about artificial intelligence on the use of artificial
intelligence in their lessons.

Exp (B) B S.E. Wald df p
Practical knowledge 0.536 —0.623 0.444 1.965 1 0.161
Belief-attitude 2.110 0.747 0.497 2.256 1 0.133
Step 12 Relatability 0.647 —0436 0527  0.683 1 0408
Theoretical 1.243 0217 0500  0.189 1 0.664
knowledge
Constant 1.812 0.594 0.613 0.940 1 0.332

a. It refers to the independent variables included in the logistic regression model.

According to the logistic regression results, implementation knowledge, beliefs-
attitudes, relatability, and theoretical knowledge variables do not significantly predict
the use of artificial intelligence in the lessons of the participants (p > 0.05).

As a result of the Multilayer Neural Network Analysis, it is seen that the most im-
portant influencing factor in teachers’ use of Al in lessons is practical knowledge (0.450,
100%). This is followed by beliefs and attitudes (0.298, 66.1%). Relatability is the third most
important factor (0.148, 32.8%). Theoretical knowledge is the factor with the lowest impor-
tance (0.104, 23.2%). When these results are taken into consideration, it can be concluded
that teachers should receive in-service trainings for practical application, as well as that the
experiences they gain by applying artificial intelligence will be reflected in their beliefs and
attitudes, and in this case, they should use this technology in their lessons.
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Figure 1. Multilayer Artificial Neural Network Analysis on the importance of the sub-dimensions of
artificial intelligence applications scale in teachers’ use of artificial intelligence in their lessons.
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Figure 2. Importance level of scale sub-dimensions regarding teachers” use of artificial intelligence in
school lessons as a result of Multilayer Artificial Neural Network Analysis.
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The study’s findings, taken together, show that teachers in Northern Cyprus have an
above-average awareness of Al, with practical knowledge ranking best and relatability
ranking lowest. This study demonstrates that demographic variables, including age, gender,
educational attainment, and kind of school, have no discernible impact on Al awareness.
Furthermore, the choice of technical devices, especially laptops, had a substantial impact on
theoretical understanding, but the usage of Al in the classroom by teachers and the kind of
Al tools they employed had no significant effect on Al awareness. The study’s relationship
to the theoretical framework demonstrates how well it aligns with constructivist learning
theories, the Diffusion of Innovation Theory, and the Technology Acceptance Model (TAM).
These frameworks emphasize the value of professional development and hands-on Al
training, and they imply that teachers’ adoption and integration of Al in the classroom
are greatly influenced by their practical knowledge and views. The results support the
predictions of theoretical models of technology adoption and effective learning practices
by highlighting the need for in-service training to improve practical application skills.
These, in turn, can positively influence teachers’ attitudes and increase the use of Al in
the classroom.

6. Discussion and Conclusions

This study provides significant insights into the current level of awareness among
teachers in Northern Cyprus regarding the use of artificial intelligence (Al) in education. It
highlights that while demographic factors such as age, gender, education level, and type
of school do not significantly impact Al awareness, practical knowledge and attitudes
towards Al play crucial roles in its integration into teaching practices. The findings empha-
size the importance of practical Al training and professional development for educators to
effectively utilize Al technologies in their classrooms. By fostering practical knowledge
and positive attitudes, teachers can enhance their teaching strategies, customize learning
experiences, and manage administrative tasks more efficiently, ultimately improving edu-
cational outcomes. This study underscores the need for targeted educational policies and
training programs that equip teachers with the necessary skills and knowledge to leverage
Al'’s potential. Future research should explore longitudinal impacts and the role of specific
educational policies in promoting Al integration in diverse educational settings.

The findings indicate that working in the public or private sector does not significantly
affect educators’ awareness of using artificial intelligence (Al) in their teaching. This sug-
gests that awareness levels may depend more on individual competencies or educational
policies than the institutional environment. For instance, educators” access to Al technolo-
gies and their confidence in using these technologies might be more decisive in influencing
their awareness. Current Al research often emphasizes enhancing personalized learning
and personalizing learning experiences [66,67]. The literature highlights the Technology
Acceptance Model and the Diffusion of Innovation Theory, which underscore the role of
individual attitudes and expectations in the process of adopting new technologies [26,27].
In this context, beyond the work environment, individual motivations and educational
support systems could be more influential in the use of artificial intelligence.

The higher awareness of artificial intelligence (AI) usage among university faculty
members, compared to other educational levels, can be attributed to factors such as aca-
demic freedom and access to resources. Universities typically have more resources available
for research and innovation; thus, faculty members are more encouraged to explore and
integrate new technologies. In higher education institutions, faculty members often engage
in research-focused activities, which facilitate the use of innovative tools like Al as teaching
materials [68]. This situation aligns with the group termed “early adopters” in Rogers’
Diffusion of Innovation Theory. Early adopters are more open to and inclined toward
adopting innovative technologies [15].

The lack of significant impact from demographic factors such as age, gender, and
educational level on the awareness of artificial intelligence (Al) usage might indicate the
universality and broad accessibility of this technology. These findings suggest that the
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adoption of Al technologies is feasible, regardless of various demographic characteristics.
According to the Technology Acceptance Model (TAM), perceived ease of use and perceived
benefits in the technology adoption process may be more influential than demographic
characteristics [28]. This implies that Al training programs conducted among different
demographic groups could enhance general usage awareness. Educational and awareness-
raising efforts are critical to disseminating this technology to a broader audience.

It has been observed among teachers that knowledge of artificial intelligence (AI)
applications creates more awareness than theoretical knowledge alone. This suggests that
practical applications may serve as a more effective tool for learning and engagement than
theoretical instruction. Bloom’s Taxonomy and constructivist learning theories emphasize
the importance of “learning by doing” in the learning process [29,30]. Practical applications
enable the attainment of concrete results from theoretical knowledge and facilitate students’
adoption of new technologies. In this context, the integration of Al applications into
curricula is seen to provide positive contributions to the learning process.

The findings of this study provide important insights into how studies on artificial
intelligence (AI) education and awareness can be optimized. A better understanding of
the underlying reasons and impacts of each finding could facilitate the more effective
shaping of educational policies and strategies. According to research by Ozer et al. [61],
teachers need education and support first and foremost to effectively use Al tools. It is
crucial that teachers possess the necessary knowledge and skills to effectively utilize Al in
education. With the inclusion of Al into the educational process and tools, it is believed
that the opportunities and innovations provided in the field of education will continue to
increase [3]. Recent studies [58,62] suggest that teachers will increasingly move away from
traditional education towards more intensive use of Al, making the educational process
more active and productive.

This study highlights that while teachers in Northern Cyprus demonstrate a moderate
to slightly above average awareness of artificial intelligence (Al), translating this awareness
into educational practice remains a complex issue. The findings indicate that practical
knowledge is the most significant factor influencing the use of Alin the classroom, followed
by beliefs and attitudes, relatability, and theoretical knowledge. To effectively integrate Al
into educational strategies, professional development programs should focus on enhancing
teachers’ practical skills and providing hands-on experience with Al technologies. This
approach is supported by current educational research, which emphasizes the importance of
practice-oriented training in fostering positive attitudes and increased usage of technology
in teaching [69,70].

Moreover, this study suggests that integrating Al into teaching practices can be further
encouraged by addressing the specific needs and contexts of different educational levels.
For instance, university lecturers were more likely to use Al in their lessons compared to
primary and secondary school teachers, indicating that Al integration strategies might need
to be tailored to different educational stages. Additionally, the usage patterns of Al tools
reveal that there is a significant interest in and potential for Al applications in education.
To harness this potential, it is crucial to develop targeted training programs that not only
improve teachers’ technical skills but also align Al usage with pedagogical goals, ultimately
enhancing teaching quality and learning outcomes [71,72]. By focusing on these areas,
educational institutions can better support teachers in effectively integrating Al into their
practices, thereby fostering a more innovative and effective learning environment.

The potential downsides of Al, such as issues of misuse and dependency, must be
addressed to ensure the responsible integration of Al in educational settings. One significant
concern is the development of problematic Al usage behaviors, which can be influenced by
factors like academic self-efficacy, stress, and performance expectations [73]. To mitigate
these risks, this study suggests implementing robust professional development programs
that not only enhance teachers’ practical Al skills but also promote ethical usage and
awareness of Al’s limitations. Educators should be equipped with strategies to balance
the benefits of Al tools with mindfulness about potential over-reliance, ensuring that Al
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augments rather than diminishes the educational experience. Moreover, integrating Al
literacy into the curriculum can help students understand both the capabilities and risks of
Al fostering a generation of informed and responsible Al users [74,75]. These steps can
help mitigate the negative impacts while maximizing the positive educational outcomes of
Al technology.

Limitations of this study include its cross-sectional design, lack of detailed measure-
ment of awareness, and potential variability in technological access, which could impact
the findings. Owing to the extensive number of dimensions and the multitude of factors
examined in the research, the variables that failed to demonstrate a statistically significant
difference were not examined. Subsequent investigations ought to concentrate on long-
term studies, examine the consequences of particular educational policies, and examine the
function of technology integration models in the educational process. Future studies should
look into the possible drawbacks of Al that were covered in the results and consult with
educators to learn about their thoughts on these matters. Recommendations for enhancing
Al integration include providing professional development focusing on both theoretical
and practical applications of Al, integrating Al into curricula, ensuring equitable resource
allocation across institutions, establishing support systems for educators, and tailoring
programs to diverse demographic needs to promote effective and inclusive Al education.

Supplementary Materials: The following supporting information can be downloaded at:
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Author Contributions: Conceptualization, A.G.; methodology, N.S.B.; validation, S.B., $.E.S. and
H.G,; formal analysis, N.S.B.; resources, S.B., S.D. and $.E.$.; data curation, H.G.; writing—original
draft preparation, A.G.; writing—review and editing, A.G., S.D. and N.C,; visualization, S.B., S.E.S.
and H.G.; supervision, A.G. and N.C.; project administration, N.S.B. All authors have read and agreed
to the published version of the manuscript.

Funding: This study received no external funding.

Institutional Review Board Statement: In Cyprus, ethical approval was obtained from the University
of Mediterranean Karpasia Ethics Committee, and the ethical approval code was AKUN-ETK/15-24.
For the implementation, permission was obtained from Near East University and the Atattirk Teacher
Training Academy in Cyprus.

Informed Consent Statement: Informed consent was obtained from all subjects involved in
this study.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors without undue reservation.

Acknowledgments: I would like to extend my sincere gratitude to Fatma Aslanttirk Altintug, Cise
Cavusoglu, and Funda Gezer Fasl for their diligent proofreading in English, and to Emete Yagc1
for her assistance during the data collection process. Dogus Beyoglu contributed to the statistical
analysis of the data and we would like to thank him.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.  Kordon, A K. Data science based on artificial intelligence. In Applying Data Science; Springer: Cham, Switzerland, 2020. [CrossRef]

2. Goertzel, B. Artificial general intelligence: Concept, state of the art, and future prospects. J. Artif. Gen. Intell. 2014, 5, 1. [CrossRef]

3. Arslan, K. Artificial intelligence and applications in education. West. Anatolia J. Educ. Sci. 2020, 11, 71-80. Available online:
https://dergipark.org.tr/en/pub/baebd /issue /55426 /690058#article_cite (accessed on 22 April 2024).

4. Pratama, M.P,; Sampelolo, R.; Lura, H. Revolutionizing education: Harnessing the power of artificial intelligence for personalized
learning. Klasikal ]. Educ. Lang. Teach. Sci. 2023, 5, 350-357. [CrossRef]

5. Vinuesa, R.; Azizpour, H; Leite, I.; Balaam, M.; Dignum, V.; Domisch, S.; Fellinder, A.; Langhans, S.D.; Tegmark, M.; Fuso Nerini,
F. The role of artificial intelligence in achieving the Sustainable Development Goals. Nat. Commun. 2020, 11, 233. [CrossRef]
[PubMed]


https://www.mdpi.com/article/10.3390/ejihpe14080156/s1
https://doi.org/10.1007/978-3-030-36375-8_1
https://doi.org/10.2478/jagi-2014-0001
https://dergipark.org.tr/en/pub/baebd/issue/55426/690058#article_cite
https://doi.org/10.52208/klasikal.v5i2.877
https://doi.org/10.1038/s41467-019-14108-y
https://www.ncbi.nlm.nih.gov/pubmed/31932590

Eur. ]. Investig. Health Psychol. Educ. 2024, 14 2374

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

Holmes, W.; Bialik, M.; and Fadel, C. Artificial intelligence in education. In Data Ethics: Building Trust: How Digital Technologies
Can Serve Humanity; Stiickelberger, C., Duggal, P., Eds.; Globethics Publications: Geneva, Switzerland, 2023; pp. 621-653.
Coskun, F; Giilleroglu, H.D. Development of artificial intelligence in history and its usage in education. Ank. Univ. J. Fac. Educ.
Sci. 2021, 54, 947-966. [CrossRef]

Fisk, P. Education 4.0. The Future of Learning Will Be Dramatically Different, in School and throughout Life. Available online:
https:/ /www.peterfisk.com /2017 /01/future-education-young-everyone-taught-together/ (accessed on 22 April 2024).

Chen, L.; Chen, P; Lin, Z. Artificial intelligence in education: A review, in Institute of Electrical and Electronics Engineers. IEEE
Access 2020, 8, 75264-75278. [CrossRef]

Akdeniz, M.; Ozding, F. Examination of Turkey addressing studies regarding artificial intelligence in education. YYU J. Educ. Fac.
2021, 18, 912-932. [CrossRef]

Zhai, X.; Chu, X,; Chai, C.S,; Jong, M.S.Y,; Istenic, A.; Spector, M.; Liu, J.-B.; Yuan, J.; Li, Y.A. Review of artificial intelligence (AI) in
education from 2010 to 2020. Complexity 2021, 2021, 8812542. [CrossRef]

Luckin, R. Machine Learning and Human Intelligence: The Future of Education for the 21st Century; UCL IOE Press: Cambridge,
UK, 2018.

Shaykhutdinova, G.F,; Nikonova, S.A.; Karachurina, R.F,; Sharipova, LM.; Korotkova, L.N.; Sultanova, L.F. Stimulating of
entrepreneurs’ innovative activity in the Republic of Bashkortostan. J. Fundam. Appl. Sci. 2017, 9, 1005-1015. Available online:
https:/ /www.ajol.info/index.php/jfas/article/view /169109 (accessed on 29 May 2024).

Holt, K. Innovation: A Challenge to the Engineer; Elsevier: Amsterdam, The Netherlands, 1987.

Agarwal, R;; Ahuja, M; Carter, PE.; Gans, M. Early and late adopters of IT innovations: Extensions to innovation diffusion theory.
In Proceedings of the DIGIT Conference, Tallahassee, FL, USA, 15 September 1998; Volume 1, pp. 18-32.

Urtasun, A. Empowering undergraduates through machine learning. Ind. High. Educ. 2023, 37, 443—-447. [CrossRef]

Maghsudi, S.; Lan, A.; Xu, J.; van Der Schaar, M. Personalized education in the artificial intelligence era: What to expect next.
IEEE Signal Process. Mag. 2021, 38, 37-50. [CrossRef]

Tapalova, O.; Zhiyenbayeva, N. Artificial intelligence in education: AIEd for personalised learning pathways. Electron. |. E-Learn.
2022, 20, 639-653. [CrossRef]

Ahmad, S.E; Alam, M.M.; Rahmat, M.K.; Mubarik, M.S.; Hyder, S.I. Academic and administrative role of artificial intelligence in
education. Sustainability 2022, 14, 1101. [CrossRef]

Fernoaga, V.; Stelea, G.A.; Gavrila, C.; Sandu, F. Intelligent education assistant powered by chatbots. In Proceedings of the 14th
International Scientific Conference eLearning and Software for Education, Bucharest, Romania, 19-20 April 2018. [CrossRef]
Khidir, M.L.M.; Sa’ari, S.N.S. Chatbot as an educational support system. EPRA Int. ]. Multidiscip. Res. (IIMR) 2022, 8, 182-185.
[CrossRef]

Li, B.; Peng, M. Integration of an Al-based platform and flipped classroom instructional model. Hindawi Sci. Program. 2022,
2022, 2536382. [CrossRef]

Priyaadharshini, M.; Maiti, M. Learning analytics: Gamification in flipped classroom for higher education. J. Eng. Educ. Transform.
2023, 37, 106-119. [CrossRef]

Suryanti, R.; Jahidin, J.; Fadlil, M. Artificial intelligence in education: Bibliometric and systematic literature review from 2019-2024.
Int. Educ. Trend Issues 2024, 2, 231-255. [CrossRef]

Ferikoglu, D.; Akgiin, E. An investigation of teachers’ artificial intelligence awareness: A scale development study. Malays. Online
J. Educ. Technol. 2022, 10, 215-231. [CrossRef]

Maranguni¢, N.; Grani¢, A. Technology acceptance model: A literature review from 1986 to 2013. Univers. Access Inf. Soc. 2015, 14,
81-95. [CrossRef]

Miller, R.L. Rogers’ innovation diffusion theory (1962, 1995). In Information Seeking Behavior and Technology Adoption: Theories and
Trends; IGI Global: Hershey, PA, USA, 2015; pp. 261-274.

Efiloglu Kurt, 0. Defining university students’ perspectives on distance learning with integration of TAM and IS Success Model.
Int. ]. Alanya Fac. Bus. 2015, 7,223-234. Available online: https://dergipark.org.tr/en/pub/uaifd/issue/21604 /232056 (accessed
on 30 April 2024).

Bada, S.O.; Olusegun, S. Constructivism learning theory: A paradigm for teaching and learning. J. Res. Method Educ. 2015, 5,
66-70. Available online: https://www.iosrjournals.org/iosr-jrme/papers/Vol-5%20Issue-6/ Version-1/105616670.pdf (accessed
on 30 April 2024).

Hackathorn, J.; Solomon, E.D.; Blankmeyer, K.L.; Tennial, R.E.; Garczynski, A.M. Learning by doing: An empirical study of
active teaching techniques. J. Eff. Teach. 2011, 11, 40-54. Available online: https://eric.ed.gov/?id=EJ1092139 (accessed on
30 April 2024).

Venkatesh, V.; Bala, H. Technology acceptance model 3 and a research agenda on interventions. Decis. Sci. 2008, 39, 273-315.
[CrossRef]

Rogers, E.M. Diffusion of Innovations, 5th ed.; Free Press: New York, NY, USA, 2003.

Papert, S. Mindstorms: Children, Computers, and Powerful Ideas; Basic Books: New York, NY, USA, 1993.

UNESCO, K-12 Al Curricula: A Mapping of Government-Endorsed AI Curricula, France. 2022. Available online:
https:/ /millenniumedu.org/wp-content/uploads /2022 /02 /380602eng.pdf (accessed on 20 July 2024).


https://doi.org/10.30964/auebfd.916220
https://www.peterfisk.com/2017/01/future-education-young-everyone-taught-together/
https://doi.org/10.1109/ACCESS.2020.2988510
https://doi.org/10.33711/yyuefd.938734
https://doi.org/10.1155/2021/8812542
https://www.ajol.info/index.php/jfas/article/view/169109
https://doi.org/10.1177/09504222221124498
https://doi.org/10.1109/MSP.2021.3055032
https://doi.org/10.34190/ejel.20.5.2597
https://doi.org/10.3390/su14031101
https://doi.org/10.12753/2066-026X-18-122
https://doi.org/10.36713/epra10328
https://doi.org/10.1155/2022/2536382
https://doi.org/10.16920/jeet/2023/v37i1/23137
https://doi.org/10.56442/ieti.v2i2.647
https://doi.org/10.52380/mojet.2022.10.3.407
https://doi.org/10.1007/s10209-014-0348-1
https://dergipark.org.tr/en/pub/uaifd/issue/21604/232056
https://www.iosrjournals.org/iosr-jrme/papers/Vol-5%20Issue-6/Version-1/I05616670.pdf
https://eric.ed.gov/?id=EJ1092139
https://doi.org/10.1111/j.1540-5915.2008.00192.x
https://millenniumedu.org/wp-content/uploads/2022/02/380602eng.pdf

Eur. ]. Investig. Health Psychol. Educ. 2024, 14 2375

35.

36.
37.
38.

39.

40.

41.

42.
43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

60.

61.

Maslej, N.; Fattorini, L.; Brynjolfsson, E.; Etchemendy, J.; Ligett, K.; Lyons, T.; Manyika, J.; Ngo, H.; Niebles, ].C.; Parli, V.; et al.
The Al Index 2023 Annual Report; Al Index Steering Committee; Institute for Human-Centered Al, Stanford University: Stanford,
CA, USA, 2023.

Khare, K.; Stewart, B.; Khare, A. Artificial intelligence and the student experience: An institutional perspective. Int. Acad. Forum
(IAFOR) 2018, 6, 63-78. [CrossRef]

Chatwal, M.; Garg, V.; Rajput, N. Role of Al in the education sector. Lloyd Bus. Rev. 2023, 2, 1-7. [CrossRef]
Ottenbreit-Leftwich, A.; Glazewski, K.; Jeon, M.; Hmelo-Silver, C.; Mott, B.; Lee, S.; Lester, ]. How do elementary students
conceptualize artificial intelligence? In Proceedings of the 52nd ACM Technical Symposium on Computer Science Education,
Virtual Event, USA, 13-20 March 2021; p. 1261. [CrossRef]

Ojeda-Bazaran, M.-].; Chamba-Eras, L.; Coronel-Romero, E.; Labanda-Jaramillo, M.; Conde-Zhingre, L.; Irene-Robalin, D.;
Fierro-Saltos, W.; Orellana-Malla, A.; Romero-Flores, M.; Cueva-Alvarado, G.; et al. State of the art of teaching-learning of
artificial intelligence at early ages. In Proceedings of the 2021 XVI Latin American Conference on Learning Technologies (LACLO),
Arequipa, Peru, 19-21 October 2021; pp. 165-172. [CrossRef]

Van, VT.H.; Nga, P.T.; Linh, K.T.T. Legal policies on E-learning at higher-education level in Vietnam. Int. J. Sci. Manag. Res. 2022,
5, 138-144. [CrossRef]

Indriyani, D.; Solihati, K.D. An overview of Indonesian’s challenging future. In Proceedings of the 2nd International Conference on
Administration Science 2020 (ICAS 2020); Atlantis Press: Amsterdam, The Netherlands, 2020; pp. 279-284. [CrossRef]

Isler, B.; Kilic, M.Y. The use and development of artificial intelligence in education. e-]. New Media 2021, 5, 1-11. [CrossRef]
Lameras, P.; Arnab, S. Power to the Teachers: An Exploratory Review on Artificial Intelligence in Education. Information 2022, 13,
14. [CrossRef]

Wang, X.; Li, L.; Tan, S.C.; Yang, L.; Lei, J. Preparing for Al-enhanced education: Conceptualizing and empirically examining
teachers” Al readiness. Comput. Hum. Behav. 2023, 146, 107798. [CrossRef]

Alanoglu, M.; Karabatak, S. Artificial intelligence in education. In Educatonal Research-2020; Yilmaz, F.G., Kaymak, M.N., Eds.;
EYUDER Publications: Ankara, Ttirkiye, 2020.

Osetskyi, V.; Vitrenko, A.; Tatomyr, I; Bilan, S.; Hirnyk, Y. Artificial intelligence application in education: Financial implications
and prospects. Financ. Credit Act. Probl. Theory Pract. 2020, 2, 574-584. [CrossRef]

Asik, E; Yildiz, A.; Kiling, S.; Aytekin, N.; Adali, R.; Kurnaz, K. The impact of artificial intelligence on education. Int. |. Soc.
Humanit. Sci. Res. (JSHSR) 2023, 10, 2100-2107. [CrossRef]

Bulut, M.A.; Davarci, M.; Bozdogan, N.K.; Sarpkaya, Y. Impacts of artificial intelligence on education. Ulus. Egitim Derg. 2024, 4,
976-986. [CrossRef]

How, M.L.; Hung, W.L.D. Educing AI-Thinking in Science, Technology, Engineering, Arts, and Mathematics (STEAM) Education.
Educ. Sci. 2019, 9, 18. [CrossRef]

Kasepalu, R.; Prieto, L.P.; Ley, T.; Chejara, P. Teacher artificial intelligence-supported pedagogical actions in collaborative learning
coregulation: A wizard-of-oz study. Front. Educ. 2022, 7, 736194. [CrossRef]

Lindner, A.; Romeike, R. Teachers’ perspectives on artificial intelligence. In Proceedings of the ISSEP 2019—12th International
Conference on Informatics in Schools: Situation, Evaluation and Perspectives, Local Proceedings 2019, Larnaca, Cyprus, 18-20
November 2019; pp. 22-29.

Xue, Y.; Wang, Y. Retracted: Artificial intelligence for education and teaching. Wirel. Commun. Mob. Comput. 2023, 4750018.
[CrossRef]

Shanag, K.A.; Ghalyoun, A.M. Level of awareness of Sana’a University faculty members in employing Al applications in
education and their attitudes towards it. J. Humanit. Soc. Sci. (JHS) 2023, 5, 514. [CrossRef]

Chan, C.K.Y,; Tsi, L.H.Y. The Al revolution in education: Will Al replace or assist teachers in higher education? arXiv 2023,
arXiv:2305.01185. [CrossRef]

Tao, B.; Diaz, V.; Guerra, Y. Artificial intelligence and education, challenges and disadvantages for the teacher. Arct. J. 2019, 72,
30-50.

Cetin, M.; Aktas, A. Artificial intelligence and future scenarios in education. Int. J. Soc. Res. 2021, 11, 4225-4268. [CrossRef]
Aktas, G.; Ustiin, A. Teachers’ opinions about transferring information and communication technologies in educational institutions
to the educational process in the context of artificial intelligence. Int. Acad. Soc. Resour. |. 2024, 9, 1-8. [CrossRef]

Bayraktar, B.; Giilderen, S.; Akga, S.; Serin, E. Teachers’ views on the use of artificial intelligence technologies in education. Ulus.
Egitim Derg. 2023, 3, 2012-2030. [CrossRef]

Kose, B.B.; Radif, H.; Uyar, B.; Baysal, I.; Demirci, N. The importance of artificial intelligence in education according to teachers
views. J. Soc. Humanit. Adm. Sci. (JOSHAS) 2024, 9, 4203-4209. [CrossRef]

Ozdemir, N.D. Teachers’ views on artificial intelligence concerns. In Ufuk University 2nd International Congress on Social Sciences:
Artificial Intelligence and Social Sciences; Korkmaz, F,, Giiglii, H.A., Eds.; Full Text Book; Ufuk University Publications: Ankara,
Turkey, 2023; pp. 61-68. Available online: https://usbk.ufuk.edu.tr/wp-content/uploads/2023/10/Tam-Metin-Kitabi.pdf#
page=63 (accessed on 22 April 2024).

Ozer, S.; Sancar Yazict, A.; Akgtil, S.; Yildirim, A. Teachers’ views on the use of artificial intelligence in schools. Ulus. Egitim Derg.
2023, 3, 1776-1794. [CrossRef]

’


https://doi.org/10.22492/ije.6.3.04
https://doi.org/10.56595/lbr.v2i1.11
https://doi.org/10.1145/3408877.3439642
https://doi.org/10.1109/LACLO54177.2021.00024
https://doi.org/10.37502/IJSMR.2022.5513
https://doi.org/10.2991/assehr.k.210629.053
https://doi.org/10.17932/IAU.EJNM.25480200.2021/ejnm_v5i1001
https://doi.org/10.3390/info13010014
https://doi.org/10.1016/j.chb.2023.107798
https://doi.org/10.18371/fcaptp.v2i33.207246
https://doi.org/10.5281/zenodo.8307107
https://doi.org/10.5281/zenodo.10909352
https://doi.org/10.3390/educsci9030184
https://doi.org/10.3389/feduc.2022.736194
https://doi.org/10.1155/2022/4750018
https://doi.org/10.59628/jhs.v5i2.514
https://doi.org/10.48550/arXiv.2305.01185
https://doi.org/10.26466/opus.911444
https://doi.org/10.5281/zenodo.10714767
https://doi.org/10.5281/zenodo.10279895
https://doi.org/10.29228/JOSHAS.74125
https://usbk.ufuk.edu.tr/wp-content/uploads/2023/10/Tam-Metin-Kitabi.pdf#page=63
https://usbk.ufuk.edu.tr/wp-content/uploads/2023/10/Tam-Metin-Kitabi.pdf#page=63
https://doi.org/10.5281/zenodo.10085759

Eur. ]. Investig. Health Psychol. Educ. 2024, 14 2376

62.

63.

64.

65.

66.

67.
68.

69.

70.

71.

72.

73.

74.

75.

Pekmez, S.; Coban, T.C.; Kili¢, M.; Duman, Y.M. Teachers’ views on the use of artificial intelligence technologies in education.
Ulus. Egitim Derg. 2024, 4, 601-619. [CrossRef]

Sanly, A.; Ates, E.; Bayburtlu, N.; Bektas, M.; Ozdemir, K. Yapay zeka kullaniminda 6gretmen egilimleri [Teacher trends in the use
of artificial intelligence]. Int. J. Soc. Sci. 2023, 7, 206-222. [CrossRef]

Department of Common Services for Education. Statistical Yearbook of 2021-2022; Turkish Republic of Northern Cyprus, Ministry of
Education: Nicosia, Cyprus, 2021. Available online: http://eohd.mebnet.net/sites/default/files /2021-22_MEKB_IstatistikYilligi.
pdf (accessed on 29 April 2024).

Tabachnick, B.G.; Fidell, L.S.; Ullman, ].B. Using Multivariate Statistics; Pearson: Boston, MA, USA, 2013; Volume 6, pp. 497-516.
Kumar, V,; Rajan, B.; Venkatesan, R.; Lecinski, ]. Understanding the role of artificial intelligence in personalized engagement
marketing. Calif. Manag. Rev. 2019, 61, 135-155. [CrossRef]

Sheikh, S. Understanding the Role of Artificial Intelligence and Its Future Social Impact; IGI Global: Hershey, PA, USA, 2020.

Osman, Z.; Khan, B.N.A.; Ismail, M.N.; Yusoff, Y.; Alwi, N.H.; Jodi, K.H.M. Artificial intelligence usage in higher education:
Academicians’ perspective. Int. J. Acad. Res. Account. Financ. Manag. Sci. 2023, 13, 265-280. [CrossRef]

Hew, K.F; Brush, T. Integrating technology into K-12 teaching and learning: Current knowledge gaps and recommendations for
future research. Educ. Technol. Res. Dev. 2007, 55, 223-252. [CrossRef]

Ertmer, P.A.; Ottenbreit-Leftwich, A.T.; Sadik, O.; Sendurur, E.; Sendurur, P. Teacher beliefs and technology integration practices:
A critical relationship. Comput. Educ. 2012, 59, 423-435. [CrossRef]

Voogt, J.; Knezek, G.; Cox, M.; Knezek, D.; ten Brummelhuis, A. Under which conditions does ICT have a positive effect on
teaching and learning? A call to action. J. Comput. Assist. Learn. 2013, 29, 4-14. [CrossRef]

Howard, S.K.; Tondeur, J.; Siddiq, E; Scherer, R. Ready, set, go! Profiling teachers’ readiness for online teaching in secondary
education. Technol. Pedagog. Educ. 2021, 30, 141-158. [CrossRef]

Zhang, S.; Zhao, X.; Zhou, T.; Kim, ].H. Do you have Al dependency? The roles of academic self-efficacy, academic stress, and
performance expectations on problematic Al usage behavior. Int. J. Educ. Technol. High. Educ. 2024, 21, 34. [CrossRef]

Ng, D.TK,; Leung, ] K.L.; Su, M.J.; Yim, LH.Y,; Qiao, M.S.; Chu, S.K.W. Al literacy from educators’ perspectives. In Al Literacy in
K-16 Classrooms; Springer International Publishing: Cham, Switzerland, 2022; pp. 131-139.

Akgun, S.; Greenhow, C. Artificial intelligence in education: Addressing ethical challenges in K-12 settings. AI Ethics 2022, 2,
431-440. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.5281/zenodo.10668144
https://doi.org/10.52096/usbd.7.28.15
http://eohd.mebnet.net/sites/default/files/2021-22_MEKB_IstatistikYilligi.pdf
http://eohd.mebnet.net/sites/default/files/2021-22_MEKB_IstatistikYilligi.pdf
https://doi.org/10.1177/0008125619859317
https://doi.org/10.6007/IJARAFMS/v13-i4/19391
https://doi.org/10.1007/s11423-006-9022-5
https://doi.org/10.1016/j.compedu.2012.02.001
https://doi.org/10.1111/j.1365-2729.2011.00453.x
https://doi.org/10.1080/1475939X.2020.1839543
https://doi.org/10.1186/s41239-024-00467-0
https://doi.org/10.1007/s43681-021-00096-7
https://www.ncbi.nlm.nih.gov/pubmed/34790956

	Introduction 
	Theoretical Framework 
	Artificial Intelligence in Education 
	Artificial Intelligence and Teachers 

	Aim and Importance of This Study 
	Materials and Methods 
	Results 
	Discussion and Conclusions 
	References

