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Abstract: The future of education relies on the integration of information technologies, emphasizing
the importance of equity and inclusiveness for quality education. Teacher education programs are
essential for fostering qualified educators for the future. Integrating Al in education is crucial to
ensure inclusivity and comprehensive services for all. This study aims to evaluate student teachers’
perceptions of using Al in learning and teaching, and to provide suggestions for enhancing sustainable
education through information technologies. A qualitative research design was adopted to gather
perceptions and experiences from 240 student teachers who participated in a seminar on Al usage
and completed self-reflection tasks. These student teachers, enrolled in various teaching methods and
principal courses, contributed to the thematic analysis. The study reveals that Al should be carefully
planned and incorporated into lesson plans to enhance personalized learning. Student teachers
reported that Al supports and motivates the learning process, effectively transforming students’
needs and learning experiences. However, they also noted potential drawbacks, such as Al imposing
restrictions on the teaching profession, replacing teachers, and producing biased results. The study
suggests that capacity-building strategies for student teachers should be enriched across different
courses to raise awareness about Al’s applications.

Keywords: artificial intelligence in education; student teachers; sustainable education; teacher
education programs; quality of education

1. Introduction

The foundations of future education lie in shaping societies with technology integra-
tion within the scope of sustainable development goals [1]. The 17 Sustainable Development
Goals aim to ensure a sustainable, peaceful, prosperous, and equitable life for all, now and
in the future. These goals serve as a framework for community development in various
areas, including education, health, social protection, job opportunities, climate change, and
environmental protection [2].

To achieve digital education as a national and international policy agenda, efforts
should focus on enhancing digital skills and competencies. This includes developing basic
digital skills from an early age, fostering digital literacy to tackle disinformation, and
providing education in computing. Moreover, there is a need for a strong understanding of
data-intensive technologies such as artificial intelligence (Al) and advanced digital skills to
produce more digital specialists. It is also crucial to ensure that girls and young women
are equally represented in digital studies and careers [3,4]. This highlights the role of Al
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in education and its impact on the future transformation of societies. The primary aim
is to ensure inclusive and equitable quality education and to promote lifelong learning
opportunities for all [5].

UNESCO, in a report on Al, covers aspects such as perception, learning, decision-
making, problem solving, language interaction, and creativity. These aspects motivate
educators and scientists to consider Al for overcoming educational difficulties and achiev-
ing Sustainable Development Goal 4 through innovation. This goal reinforces changes in
the roles of teachers as they transfer knowledge to the next generations. Since Sustainable
Development Goal 4 relies on justice and inclusive learning and teaching, Al technologies
become essential facilitators [6].

Higher education institutions play a significant role in driving digital transformation
to foster research, societal responsibility, learning, and teaching for the future of education
and societies. A value-driven approach through solidarity and sustainability is essential [7].
As higher education institutions act as bridges for societal changes, universal collaborations
for collective responsibility are crucial [8]. Additionally, these institutions need to focus on
teaching and developing creative and critical learners through problem solving for lifelong
learning [9].

Recent studies have emphasized the importance of Al in education. On the strength
side, Al offers personalized learning experiences by identifying students’” strengths and
weaknesses, tailoring instruction to individual needs. It provides immediate and person-
alized feedback, supporting continuous learning and development, and helps in rapid
data analysis, easing the teacher’s workload and accelerating accessibility in education.
Al creates interactive and engaging learning environments, increasing student engage-
ment and motivation, and facilitates collaborative and social learning, enhancing student
interaction and cooperation. The weaknesses of Al include ethical concerns related to
data privacy and the potential for biased results. Al also lacks emotional understanding
and cannot provide the same emotional support as human teachers. Dependency on Al
can lead to reduced development of students’ soft skills and critical thinking. Further-
more, Al may decrease face-to-face interactions, fail to provide adequate teacher—student
interaction, and hinder students’ creativity and self-confidence by limiting independent
thinking and empathy. Guilherme [10] provides insights into the significance of Al for
student and teacher relationships. Darvishi et al. [11] noted that students tend to rely on Al
assistance rather than learning actively. Conversely, Ogata et al. [12] highlight the role of Al
in personalized learning. Flores-Vicar and Garcia-Pemalvo [13] discuss the ethics, potential,
and challenges of artificial intelligence in quality education. Their study summarized
perspectives from teaching, research, students, and institutions, and offered suggestions
for future applications and pedagogy.

From a teaching perspective, there is a need for an Al literacy plan to train teachers in
technical skills and ethical-philosophical debates. Al can support teaching in various ways,
such as through open educational resources, content recommendation, student emotion
detection, intelligent tutoring systems, Al-driven teaching assistants, automatic grading of
exams, and automatic monitoring of forums.

From a research perspective, it is essential to deepen research in Al and education by
developing Al systems that assist teachers and improve teaching with responsible, ethical,
and equitable Al From a student perspective, project-based learning, flexible learning,
collaborative learning, and self-regulated learning can improve overall educational quality.
Students will need to develop new digital competencies, including information processing,
computational thinking, and digital learning.

From an institutional perspective, it is important to develop consensual public policy
frameworks to regulate and raise awareness of the ethical use of Al in education; im-
prove the governance, accessibility, and reliability of Al; and support the professional
development of teachers.

Al tools can reduce students’ capacity, so supporting them by making them active
participants in their learning processes and taking more responsibility for their learning is
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essential. Al regulations and ethics must be implemented without compromising human
values, undermining diversity, or creating new inequalities. Therefore, focusing on capacity
building in Al for student teachers within learning and teaching is essential. The next
generation will be integrated with technology, making it crucial to analyze student teachers’
perceptions of the future of education. This research study aims to evaluate the use of Al in
learning and teaching by examining its strengths and weaknesses.

The research questions are as follows:

How can Al be used in learning and teaching based on the perceptions of student teachers?
What are the strengths of using Al in learning and teaching based on the perceptions
of student teachers?

e  What are the weaknesses of using Al in learning and teaching based on the perceptions
of student teachers?

2. Literature Review

The advent of neural networks, cloud computing, machine learning, and big data
has empowered engineers to develop mechanisms capable of simulating human intelli-
gence [14]. Current advancements in Al have created extraordinary prospects for the future
impact of Al in education (AIED). Al in education (AIED) improves learning by giving
personalized and adaptive instruction to each student. It provides real-time feedback and
data insights to help continuous learning. Nevertheless, AIED faces challenges like data
privacy concerns and the need for emotional and social support from human teachers.
These prospects are often based on misconceptions of current technical capabilities, a need
for more information about advanced Al in education, and limited perceptions of the roles
of education in society [15]. Expanding on these developments, Zhai et al. [14] refer to
machines that can see, perceive, learn, respond, and solve problems as Al. Palmer [16] de-
scribed Al as the ‘new oil’, while Tahiru [17] noted the rapid advancement and widespread
application of Al, which has become integral to all human endeavors and has impacted
how people learn.

The potential of AIED, focusing on the use of Al in education, and the significant role
of education in creating Al literacy are becoming critical topics in policy discussions [15].
However, Al's acceptance in educational settings has been hindered by challenges and
ethical concerns [17]. By 2021, over 30 countries had successfully implemented national
Al policies, detailing plans and prospects for Al’s influence on various sectors, including
education, and regularly examining the ethical and social implications of Al [18]. In the
US, the Al policy agenda is currently being developed, marked by substantial economic
transformations and concerns about ethical and social uncertainties [19]. Schiff’s [18]
findings indicate that AIED is largely absent from policy discussions. Instead, the focus
is predominantly on the value of education in supporting an Al-prepared workforce and
developing more Al specialists. Despite the prominence of ethical discussions about Al in
policy documents, the ethical implications of AIED receive limited attention.

As a result of the development of machine learning and Al procedures, attitudes
towards these two domains have started to become prominent in various fields. One of the
most impacted careers is teaching [20], as Al has essential implications for both teaching
and learning [21]. In fact, Al-supported teaching is expected to transform the teaching
and learning process [22]. Consequently, significant resources have been committed to
integrating Al into education [23].

3. Materials and Methods
Theoretical Framework

The study employs a qualitative research design to gather and analyze the perceptions
and experiences of student teachers regarding the use of Al in education. Specifically,
it is designed as a descriptive case study. The study is methodologically grounded in a
qualitative, descriptive research design, using thematic analysis to explore and understand
student teachers’ perceptions of Al in education. Data were gathered through self-reflection
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tasks completed by 240 student teachers from various educational departments who partic-
ipated in a seminar on the use of Al in education. The self-reflection tasks included three
questions to evaluate the perceptions of using Al in learning and teaching, the strengths
of using Al, and the weaknesses of using Al. This approach effectively provides in-depth
insights into the strengths and challenges of integrating Al into educational practices and
informs future teacher education programs and educational policies.

The theoretical framework of this study focuses on integrating artificial intelligence
(AI) in education to enhance the quality and inclusivity of teaching and learning processes.
This framework is built upon several key theoretical components:

e  Sustainable Development Goals (SDGs): The framework aligns with the 17 SDGs, partic-
ularly Goal 4, which focuses on ensuring inclusive and equitable quality education
and promoting lifelong learning opportunities for all. This theoretical foundation
justifies the integration of Al in education to achieve sustainable, equitable, and
high-quality education.

o Digital Transformation in Education: The framework emphasizes the necessity of digital
skills and competencies in transforming education. It highlights the importance
for teachers and students to develop digital literacy, which includes understanding
and effectively utilizing Al technologies. This theoretical stance is supported by
the literature on digital education and the integration of advanced digital tools in
educational practices.

e  Personalized and Collaborative Learning through Al: The framework posits that Al can
significantly enhance personalized learning by tailoring educational experiences to in-
dividual student needs. AI’s ability to provide real-time feedback, data-driven insights,
and adaptive learning environments is seen as transformative for modern education.

e  Ethical and Emotional Considerations in Al Integration: The study recognizes the ethical
challenges and emotional implications of using Al in education. It incorporates
theoretical perspectives on the ethical use of Al, data privacy, and the potential for Al
to perpetuate biases. It also considers the emotional aspects of learning, emphasizing
that while Al can augment educational practices, it cannot replace human teachers’
empathetic and emotional support.

o Capacity Building for Future Teachers: The framework focuses on building the capacity
of student teachers to integrate Al into their teaching practices. It suggests that teacher
education programs should include training on AI technologies, ethical considerations,
and developing Al-supported lesson plans. This aligns with theories on teacher
professional development and the need for continuous learning and adaptation to
new technologies.

Two hundred forty student teachers’ perceptions of Al in instruction were gathered
from those enrolled in the Teaching Methods and Principles course. In this course, stu-
dent teachers learned how to teach in their fields. Al-supported instruction was part
of the course, and they participated in a seminar on how to use Al in the learning and
teaching process. A qualitative research design was employed, specifically a case study
approach, involving student teachers from various departments such as geography, social
sciences, preschool education, classroom teaching, Turkish teaching, math education, sports
education, and special education, who completed self-reflection tasks.

An Al facilitator supported the fourteen-week Teaching Methods and Principles
course. As future educators, technology-supported instruction is vital for their professional
development. These student teachers, as candidates for the future of education, attended
seminars to learn about Al and its applications. As part of the Teaching Methods and
Principles course, they learned teaching principles and methods, particularly how to use
Al in their learning and teaching. The course instructor first delivered a seminar on using
technology in teaching, followed by the Al facilitator introducing Al to the student teachers.
The student teachers then engaged with the Al facilitators’ learning management platform
to enhance their personalized learning through course content.
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To examine the perceptions of student teachers about Al-facilitated learning and
teaching experiences, a self-reflection task was prepared, and three experts reviewed the
task questions. The self-reflection task included three questions to evaluate the perceptions
of using Al in learning and teaching, the strengths of using Al, and the weaknesses of
using AL

The self-reflection task was administered at the end of the semester to those who
completed the Teaching Methods and Principles course. Two hundred forty student
teachers voluntarily responded to the questions.

A. Data Collection and Analysis

Three self-reflection task questions were created to answer the research questions in
the study. The students studying at the university were chosen as the target audience.
At the beginning of the form, it was stated that the answers would be kept confidential
for reliability reasons. No discrimination was made based on gender or age. A content
analysis technique was used to analyze the research data, aiming to explain the data
obtained from the research with various concepts [24]. Content analysis data triangulation
was conducted [25] using the Code-Category-Theme method. The research data were
collected in the fall semester of 2023. Research permissions were obtained from the relevant
institutions, and the necessary Ethics Committee permission was secured to collect data.

The research data were summarized and evaluated by establishing a logical context
within the themes created according to the subject and purpose of the research. Efforts were
made to collect data related to each theme for analysis, thereby focusing more effectively on
the relevant themes. In the findings and comments, direct quotations were provided under
the categories determined by these themes. According to Patton [26], direct quotations
are the primary source of data, as they reveal people’s experiences and thoughts about
their world through in-depth analysis. In this study, the quotations are presented without
any changes.

In the first stage of content analysis, after transcribing the interviews and assigning a
number to each participant, the data obtained were examined within the framework of the
research and divided into meaningful sections, and the conceptual meaning was named
and coded. The reliability formula suggested by Miles and Huberman [27] was used for
the reliability calculation of the study, and the average reliability was calculated at 92%.

4. Results

The research findings were analyzed to answer each research question, and the results
of this analysis are given below, respectively.

4.1. Use of Al in Learning and Teaching Based on Perceptions of Students and Teachers

Based on student teachers’ perceptions, the findings regarding the use of artificial
intelligence in learning and teaching were examined as the first dimension. The aim is to
improve the quality of education through artificial intelligence by developing the capacity
of student teachers in next-generation education. In this context, 240 student teachers
were asked, “How is the use of artificial intelligence in learning and teaching based on the
perceptions of student teachers?” The answers to this question were coded, and themes
were extracted. The distributions of these themes are given in Table 1.

Based on Table 1, the analysis of student teachers’ perceptions regarding the use of
artificial intelligence (Al) in learning and teaching reveals several key insights:

The most significant finding is that 24% of student teachers believe feedback should
be given to students using online assessments and evaluations, highlighting the impor-
tance of continuous and immediate feedback in the learning process. Additionally, 20%
emphasized the need for personalized learning to identify and address students’ strengths
and weaknesses, showing a strong preference for individualized instruction.

Furthermore, 19% of student teachers noted the importance of summarizing and
providing for different learning styles, and an equal percentage stressed the value of
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preparing visual and creative presentations with Al This reflects the recognition of diverse
learning needs and the potential of Al to cater to them effectively.

Table 1. Findings regarding the perceptions and thoughts of student teachers regarding the use of
artificial intelligence in learning and teaching, based on their perceptions.

Category

Code Frequency (n) Percentage (%)

Making education more individual, interactive,

in learning and teaching based on  learning with artificial intelligence.

the perceptions of
student teachers

and accessible 32 13%
Summarizing and providing students with different 46 199
learning styles °
Promotes collaborative-based learning 22 9%
Artificial intelligence increases interaction
. 26 11%
with students
Artificial intelligence provides students with a ” 99,
personalized experience ?
Supporting and motivating students’ learning process 36 15%
Transforming students’ needs and learning processes
. . 37 15%
in a more effective way
Providing personalized learning, interactive and
participatory learning, real-time feedback, data 29 129
How to use artificial intelligence  collection and analysis, and collaborative and social ’
The use of artificial intelligence should be planned; a
39 16%
lesson plan should be prepared
Artificial intelligence should be designed to highlight 34 14
students’ strengths and strengthen their weaknesses ’
Artificial intelligence is included in classical learning
environments to additionally guide the teacher in 28 11%

consolidating and understanding what the student
has learned

Personalized learning should be developed by using
artificial intelligence to determine the subjects in 49 20%
which students are either good or bad

Training should be carried out by preparing visual

. . . e 1 . 46 19%
and creative presentations with artificial intelligence

Feedback should be given to students using online

. 7 249
assessments and evaluations 5 o

Increasing problem solving skills, analysis abilities,
and using artificial intelligence as an incentive to 44 18%
increase creativity

Other notable insights include the importance of planning the use of Al and preparing
lesson plans (16%), supporting and motivating students’ learning processes (15%), and
transforming students’ needs and learning processes more effectively (15%). These find-
ings indicate a comprehensive approach to integrating Al in education, where planning,
motivation, and effective transformation are considered crucial.

Additionally, 14% of student teachers believe Al should be designed to highlight stu-
dents’ strengths and strengthen their weaknesses, emphasizing a balanced and supportive
approach to student development. Collaborative-based learning and increased interaction
with students were also noted by 9% and 11% of candidates, respectively, showing the
potential of Al to enhance engagement and teamwork.
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Based on student teachers’ perceptions and thoughts about using artificial intelligence
in learning and teaching, the findings highlight several key points. According to the
student teachers, education should be more individual, interactive, and accessible. Teachers
should also focus on providing students with different learning styles and encouraging
collaborative-based learning.

Teachers reported that Al increased student interaction, provided personalized ex-
periences, supported the learning process, and motivated students. They noted that Al
effectively transforms students’ needs and learning processes, offering personalized, inter-
active, and participatory learning. Al also provides convenience to teachers in areas such
as real-time feedback, data collection and analysis, and collaborative and social learning.

Teachers emphasized the importance of planning the use of Al, preparing lesson plans,
and designing Al to highlight students’ strengths and address their weaknesses. Including
Al in traditional learning environments helps teachers consolidate and understand what
students have learned. Al can identify students’ strengths and weaknesses more efficiently,
aiding in the development of personalized learning.

Additionally, teachers suggested that feedback should be given to students using
online assessments and evaluations. They stressed the need to increase problem-solving
skills and analysis abilities through Al, using it as an incentive to boost creativity.

In line with these thoughts, some participants’ opinions are as follows:

“I can say that studies should be carried out to design artificial intelligence to emphasize
students’ strengths and strengthen their weaknesses” (Student teacher, 12).

“I think it is important to use artificial intelligence as an incentive to increase problem-
solving skills, analysis skills and increase creativity” (Student teacher, 127).

“It is of great importance to include artificial intelligence in classical learning environ-
ments and plan it so that the teacher additionally guides the student in reinforcing and
comprehending what he has learned.” (Student teacher, 227).

These findings suggest that student teachers see significant potential in Al to provide
personalized, interactive, and effective learning experiences, while also emphasizing the
need for careful planning, diverse instructional strategies, and continuous feedback to
maximize the benefits of Al in education.

4.2. Strengths of Using Al in Learning and Teaching Based on Perceptions of Student Teachers

The perceptions and thoughts of student teachers about the strengths of using artificial
intelligence in learning and teaching were also examined. In this context, 240 participants
were asked for their opinions. The answers to this question were coded, and themes were
extracted. The distributions of these themes are given in Table 2.

An analysis of Table 2 for student teachers” perceptions regarding the strengths of
using artificial intelligence (Al) in learning and teaching reveals several key insights:

The most notable strength identified by the student teachers is that Al offers a person-
alized learning experience for students, with 23% of responses highlighting this benefit.
This indicates a strong recognition of Al's potential to tailor learning to individual student
needs and preferences.

Additionally, 20% of the candidates noted that Al provides a wide range of educational
materials, suggesting that Al can significantly enrich the resources available for teaching
and learning. Sixteen percent of respondents noted that Al increases student interest by
providing enriched content and interactive materials. This highlights Al’s role in making
learning more engaging and appealing.

Al’s capability to measure students” actual performance was recognized by 15% of
the participants, reflecting the importance of accurate and objective assessment tools in
education. Similarly, 15% of candidates appreciated Al’s ability to track students more
easily, highlighting the efficiency Al brings to monitoring student progress.
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Table 2. Findings regarding the perceptions and thoughts of student teachers regarding the strengths
of using artificial intelligence in learning and teaching, based on their perceptions.

Category Code Frequency (n) Percentage (%)
Artificial intelligence provides fast data analysis 12 5%
Providing continuous learning 18 8%
Psychological counseling and guidance 24 10%
Providing individualized learning 16 6%
Providing personalized feedback 22 9%
Easier tracking of students 36 15%

Strengths of using artificial
intelligence in learning and
teaching based on the
perceptions of

student teachers

Providing an interactive and engaging

. . 7 2%
learning experience
Lightening the teacher’s workload 29 12%
Providing accessibility in education 8 3%
Continuous learning and development 34 14%
Contributing to teacher education 23 10%
Providing students with a visually and auditorily
. . 19 8%
rich presentation
Offering a personalized learning experience o
56 23%
for students
Measuring students’ actual performance 37 15%
Increasing students’ interest by providing enriched o
. . . 39 16%
content and interactive materials
Promoting collaboration among students 12 5%
Providing diversity in education 8 3%
Providing instructional content for each student 28 12%
Providing interesting and interactive 2 9
learning environments ?
Having a wide range of educational materials 48 20%
Offering a more customized learning experience 53 o

according to students’ learning styles and skills

Continuous learning and development facilitated by Al were mentioned by 14% of
respondents, underscoring Al’s role in fostering ongoing educational growth. Furthermore,
12% of student teachers noted that Al lightens the teacher’s workload and provides instruc-
tional content for each student, indicating that Al can streamline teaching processes and
reduce the burden on educators.

Psychological counseling and guidance provided by Al were acknowledged by 10%
of the participants, suggesting that Al can play a supportive role in addressing students’
emotional and mental health needs. Contributions to teacher education were also recog-
nized by 10% of the respondents, reflecting Al’s potential to enhance teacher training and
professional development.

Other significant strengths include providing personalized feedback (9%), creating
interesting and interactive learning environments (9%), and supporting individualized
learning (6%). Additionally, Al was noted for its ability to facilitate fast data analysis (5%),
promote collaboration among students (5%), and ensure accessibility in education (3%).

Based on student teachers’ perceptions and thoughts about the strengths of using
artificial intelligence in learning and teaching, the findings highlight several key points.
According to the student teachers, artificial intelligence provides rapid data analysis,
continuous learning, and psychological counselling and guidance. Additionally, Al in
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education offers individualized learning, personalized feedback, easier student tracking,
and an interactive and engaging learning experience.

Student teachers also stated that Al eases the teacher’s workload, accelerates accessibil-
ity in education, and greatly benefits continuous learning and development. Al contributes
to teacher education by providing students with a visually and auditorily rich presen-
tation environment and a personalized learning experience. Furthermore, Al facilitates
measuring students’ actual performance, increases student interest through enriched con-
tent and interactive materials, encourages student cooperation, and introduces diversity
in education.

Additionally, the use of Alin education offers teaching content tailored to each student,
creates interesting and interactive learning environments, and provides a wide range of
educational materials. It also offers a more customized learning experience based on
students’ learning styles and skills.

In alignment with these thoughts, here are some participant opinions:

“I can clearly say that using artificial intelligence in education is very useful in providing
students with individualized learning” (Student teacher, 112).

“I think it is a very important benefit that artificial intelligence provides students with
a more customized learning experience according to their learning styles and skills.”
(Student teacher, 136).

“It can easily provide interesting and interactive learning environments through artificial
intelligence” (Student teacher, 189).

These findings indicate that student teachers perceive Al as a powerful tool that
enhances personalization, engagement, and efficiency in education. Al’s ability to provide
a wide range of educational materials, enrich content, and support continuous learning
and development is highly valued. However, the emphasis on personalized learning
experiences and the ability to measure actual performance suggests that the integration of
Al in education should focus on tailoring instruction to individual needs and providing
accurate assessments to maximize its benefits.

4.3. Weaknesses of Using Al in Learning and Teaching Based on Perceptions of Students Teachers

The weaknesses of using artificial intelligence in learning and teaching, based on
student teachers’ perceptions, were also examined. In this context, 240 participants were
asked for their opinions. The answers to this question were coded, and themes were
extracted. The distributions of these themes are given in Table 3.

Table 3 presents the perceptions and thoughts of student teachers regarding the
weaknesses of using artificial intelligence (Al) in learning and teaching, highlighting
several critical concerns. Ethical and privacy issues are significant, with 15% of respondents
believing that ethical problems may arise with Al, and 19% expressing concerns about data
privacy issues. Additionally, 19% note that Al can sometimes give biased results, and 20%
see Al as dangerous with regard to privacy and bias issues. There is also concern that Al
could perpetuate discrimination among students, as noted by 5% of the respondents.

Emotional and social concerns are also prominent. Nine percent of respondents
state that Al lacks emotional understanding, 7% point out a deficit in emotional learning
with Al and 20% highlight the lack of sufficient emotional and social development for
students. The interaction and individualization aspects of Al are problematic, with 9%
mentioning a lack of interaction between students and teachers, 9% indicating deficiencies
in individualization, and 26% concerned about Al’s inability to provide adequate teacher—
student interaction.

The impact of Al on teaching and learning raises additional concerns. Twenty-nine
percent fear that Al may impose restrictions on the teaching profession and replace teachers,
12% point out the inability of Al to manage classrooms effectively, and 20% feel that Al
fails to provide adequate student motivation. Overdependence on Al is a concern for
25%, who believe it leads to a lack of soft skills, impaired critical thinking, and decreased
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self-confidence. Furthermore, 14% note that Al negatively affects students’ critical thinking
skills, 19% believe it reduces creativity, 18% are concerned that Al encourages copying
works, and 3% worry about the potential increase in unemployment due to AL

Table 3. Findings regarding the perceptions and thoughts of student teachers regarding the weak-
nesses of using artificial intelligence in learning and teaching, based on their perceptions.

Category Code Frequency (n) Percentage (%)
Ethical problems may occur with artificial intelligence 35 15%
There may be problems with data privacy issues 46 19%
Provides a lack of emotional understanding 22 9%
Can sometimes give biased results 46 19%
Showing a lack of interaction 22 9%
May show deficiencies in individualization 21 9%
Showing emotional learning deficit 17 7%
Teachers can impose restrictions on their profession and o
69 29%
replace teachers
The teacher’s inability to give the same love to
36 15%
the student
Weaknesses of using artificial ~ Inability to manage classroom 29 12%
mtelh.gence in learning and Failure to provide student motivation 47 20%
teaching based on the
perceptions of Overdependence leads to a lack of soft skills, impaired 61 259
student teachers critical thinking, and decreased self-confidence ?
Dangerous regarding privacy and bias issues 49 20%
May prevent independent thinking and empathy o
36 16%
for others
Negatively affects critical thinking skills 33 14%
Copying works 42 18%
It increases unemployment 7 3%
Reduces creativity 45 19%
Lack of sufficient emotional and social development o
49 20%
for students
Potential to perpetuate discrimination among students 12 5%
Inability to provide teacher—student interaction 63 26%

The findings regarding the weaknesses of using artificial intelligence in learning and
teaching, based on the perceptions of student teachers, reveal several concerns. According
to the student teachers, Al may present ethical problems, issues with data privacy, and
a lack of emotional understanding. They noted that Al can sometimes produce biased
educational results and reduce interaction between students and teachers.

Additionally, the participants expressed that Al may show deficiencies in individual-
ization in education, emotional learning, and could potentially harm the teaching profession
by limiting or replacing teachers. They highlighted that Al lacks the ability to provide the
love, classroom management, and motivation that human teachers offer.

Student teachers also stated that Al can lead to overdependence in students, hinder
the development of soft skills, harm critical thinking, and reduce students’ self-confidence.
They mentioned that Al could be dangerous in terms of privacy and bias and may pre-
vent students from thinking independently and empathizing with others. Furthermore,
Al was perceived to negatively impact students” critical thinking skills, reduce sensitiv-
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ity to plagiarism, diminish creativity, and fail to support students’ emotional and social
development adequately.

The student teachers also indicated that Al has the potential to perpetuate discrimina-
tion among students and cannot provide adequate teacher-student interaction.

Reflecting these thoughts, here are some participant opinions:

“The possibility of ethical problems will increase by using artificial intelligence in educa-
tion.” (Student teacher, 92).

“Excessive dependence on artificial intelligence, causing a lack of soft skills, damage
to critical thinking, and decreased self-confidence are important drawbacks.” (Student
teacher, 176).

“The ability of teachers to impose limitations on their profession and replace the teacher
through artificial intelligence are important weaknesses.” (Student teacher, 78).

The findings from Table 3 indicate significant concerns among student teachers re-
garding the use of Al in education. Ethical and privacy issues, lack of emotional and
social support, interaction deficiencies, and the potential negative impact on teaching and
learning are prominent. The respondents emphasize the importance of addressing these
weaknesses to ensure that Al integration in education is effective, ethical, and supportive
of both students” and teachers’ needs.

5. Discussion

The findings of this study highlight several critical insights into student teachers’
perceptions regarding the use of artificial intelligence (Al) in learning and teaching. These
insights offer a multifaceted view of both the potential benefits and challenges associated
with integrating Al into educational environments. This discussion aims to synthesize
these findings, link them to existing literature and theoretical frameworks, and provide a
comprehensive analysis of their implications for future educational practices.

The highest scientific production on Al in higher education is seen in computer
science and social sciences, with significant adoption also in medicine, psychology, and
environmental sciences. This underscores the interdisciplinary nature and broad scope of
Al research in higher education, highlighting its cross-disciplinary impact across various
academic fields.

5.1. Enhancing Individualized and Interactive Learning

One of the most prominent themes identified in the study is the ability of Al to
facilitate individualized and interactive learning experiences. The data suggest that Al can
significantly enhance the personalization of education, allowing for tailored instructional
approaches that cater to the unique needs and learning styles of each student. This finding
is supported by the high frequency (20%) of student teachers recognizing the potential for
Al to develop personalized learning by identifying students’ strengths and weaknesses.

Al’s ability to provide real-time feedback and facilitate data-driven decision
making [28,29] is particularly noteworthy. Student teachers in the study reported that
Al tools could offer immediate and personalized feedback, thereby supporting continuous
learning and development. This capability is crucial for fostering a responsive and adaptive
learning environment, which can enhance student engagement and motivation. The provi-
sion of rapid data analysis and personalized feedback also supports the development of
self-regulated learning skills [30], as students can better understand their learning progress
and areas for improvement.

The literature supports these findings, indicating that Al can enhance personalized
learning by adapting content and feedback to individual student needs. For instance,
ref. [31] identifies the potential of artificial intelligence to create personalized curricula,
democratize education, and revolutionize teaching and learning methods. However, the
authors caution that existing digital divides and social inequalities may exacerbate educa-
tional disparities. They further emphasize the need for inclusive and equitable Al-driven
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education systems, leveraging open resources and human-centered design to ensure high-
quality learning opportunities for all, regardless of socio-economic or geographical barriers.
Ref. [32] reports that Al-powered learning platforms, such as the Korbit platform, signifi-
cantly enhance learning outcomes compared to traditional MOOC platforms. Participants
on the Korbit platform experienced higher course completion rates and learning gains 2 to
2.5 times greater than those using traditional methods or receiving no personalized feed-
back. The authors highlight the transformative potential of Al in providing personalized,
active, and practical learning experiences, underscoring the importance of making such
technology widely accessible to democratize education.

Ref. [33] highlights the effectiveness of Al-assisted tools, developed using machine
learning models, in addressing learning challenges for students with neurodevelopmental
disorders (NDDs). The authors present evidence that Al tools can enhance social interaction
and supportive education for these students. Additionally, they offer recommendations for
future Al tool development, emphasizing the need for personalized learning solutions for
individuals with NDDs.

Ref. [34] found that combining adaptive and intelligent roles in pedagogical agents
significantly enhances personalized adaptive learning systems (PALS). These agents ef-
fectively compensate for the lack of physical connection in online settings. The authors
suggest that incorporating such agents in PALS leads to improved student performance,
higher task completion rates, increased motivation, and greater engagement.

Ref. [35] revealed that implementing a functional chatbot on a higher education
institution’s web portal significantly enhances student interaction and support services by
providing instant, personalized responses and reducing response times. This advancement
streamlines communication, empowers students to efficiently find information, and fosters
a positive learning environment, with ongoing enhancements expected to further improve
its effectiveness.

5.2. Supporting Collaborative and Social Learning

The findings also highlight the potential of Al to promote collaborative and social
learning. Al-driven platforms can facilitate group work and peer interactions [36,37],
which are essential components of modern educational practices. The study participants
noted that Al could support and motivate collaborative learning by providing tools that
enable students to work together more effectively. This aspect was recognized by 9% of the
participants, emphasizing the role of Al in enhancing collaborative-based learning.

Research supports these findings by demonstrating how Al can bolster collaborative
learning environments. For example, ref. [38] discussed how modern higher education
environments, transitioning from traditional to innovative learning spaces, present both
benefits and challenges. Results indicate that traditional learning environments have lim-
itations, necessitating inventive solutions to meet evolving educational demands. They
also revealed diverse learning scenarios, including hybrid and remote setups, and the
integration of online platforms and virtual tools. These new modalities introduce complexi-
ties such as reduced face-to-face interactions and an increased need for instructional and
technological support. However, innovative learning spaces were found to enhance student
engagement, collaboration, and creativity. They also highlighted technology’s critical role
in shaping learning environments and influencing pedagogical methodologies.

Ref. [39] reported that current aviation curricula focus more on foundational digital
skills than on Al and machine learning competencies due to the newness and specialized
nature of aviation Al and implementation challenges. Aviation curricula mainly teach
basic digital skills needed in the aviation industry. They often miss out on Al and machine
learning due to their complexity and recent development. To meet industry needs, new
programs should include Al training and teamwork skills to prepare students for future
aviation technology. This misalignment with industry goals highlights the need for dedi-
cated Al programs. The authors offer a methodology and competency framework to help
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educators bridge this gap, emphasizing the importance of Al literacy and collaboration
skills for the future of aviation.

Ref. [40] noted that using machine learning algorithms to create heterogeneous groups
based on student behavior and performance significantly improved collaborative learning
outcomes compared to random group formation. This approach enhanced student perfor-
mance and satisfaction, contributing to more effective group dynamics in online education.

Ref. [41] found that social media platforms, particularly Twitter, facilitated engagement
and student-centered design of online courses in higher education before and during the
pandemic. Despite complex issues and safety concerns leading to student hesitancy, social
media remains integral. The emergence of generative Al tools presents new challenges and
opportunities. The authors critically analyze social media and Al’s intentional use, chal-
lenges, and implications, highlighting the importance of maintaining hope and employing
strategic navigation in educational technology. Their findings reflect the experiences of
faculty and students at a southwest border university.

5.3. Addressing the Ethical and Emotional Challenges

Despite the numerous advantages, the integration of Al in education also poses
significant ethical and emotional challenges. The study participants expressed concerns
about data privacy, ethical implications, and the potential for Al to produce biased results,
with 19% of responses highlighting issues related to data privacy and bias. These concerns
align with the broader discourse on Al ethics in education, emphasizing the need for robust
regulatory frameworks and ethical guidelines to govern Al use.

Moreover, the study reveals apprehensions regarding the emotional aspects of learning.
Al’s lack of emotional understanding and inability to provide the same level of emotional
support as human teachers were cited as major drawbacks, with 15% of participants noting
this lack of emotional interaction. This finding underscores the importance of maintaining
a balance between technological integration and human interaction in educational settings.
While Al can augment certain aspects of teaching, it cannot fully replace the emotional and
empathetic connection that human teachers provide [42].

Recent literature echoes these ethical and emotional concerns. Ref. [43] found that
Al chatbots have the potential to revolutionize digital mental health but must address
ethical and practical challenges. Results highlight the importance of integrating human—Al
Interaction (HAI) principles, responsible regulation, and scoping reviews to maximize
benefits and minimize risks. Collaborative approaches and modern educational solutions
are crucial for mitigating biases and ensuring a more inclusive and effective digital mental
health landscape.

Ref. [44] reported that incorporating issues of religion and religiosity in Al design
and implementation can enhance societal acceptance of the technology. Understanding
religiosity’s impact on Al responses is crucial for developing ethically responsible Al
solutions that respect diverse beliefs and value systems.

Ref. [45] indicated that consumers often display a neutral emotional tone when leaving
one-star ratings, underscoring the need for better management of unfavorable reviews.
It also found that user interaction with products and services significantly affects the
likelihood of publishing reviews. The authors recommend acquiring tools and skills,
especially in utilizing Al for sentiment analysis, to enhance management efficiency.

Ref. [46] revealed that, despite ethical concerns, human-robot relationships, particu-
larly those involving intimate robots, have been relatively unproblematic, primarily due
to the lack of need to consider the robot’s emotions. However, advancements in Al and
artificial emotions suggest that robots may develop the capability to love in the future,
potentially complicating these interactions in unforeseen ways.

5.4. Implications for Teacher Education and Professional Development

The findings of this study have significant implications for teacher education and
professional development programs. To harness the potential of Al in education effec-
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tively, it is essential to equip future teachers with the necessary skills and knowledge to
integrate Al tools into their teaching practices. This includes training on the ethical use
of Al, addressing data privacy issues [47—49], and developing strategies for leveraging
Al to enhance student learning outcomes [50,51]. Teacher education programs should
also focus on enhancing teachers’ abilities to create and implement Al-supported lesson
plans [52,53] that emphasize personalized and interactive learning. As suggested by the
study participants, Al should be designed to highlight students’ strengths and address
their weaknesses, thereby supporting a more holistic approach to education.

6. Conclusions

Results on using artificial intelligence in learning and teaching: The study examined
student teachers’ perceptions as the first dimension. In this context, 240 student teachers
were asked about their views on using artificial intelligence in learning and teaching.
The responses were coded, and themes were extracted. The results of these themes are
presented below.

According to the student teachers’ opinions, teachers should give more importance
to their education to ensure that it is more individual, interactive, and accessible [4,25].
Additionally, teachers should be more careful about providing students with different
learning styles and encouraging collaborative-based learning. Teachers reported that Al
increased interaction with students, provided personalized experiences, supported the
learning process, and motivated students. They noted that Al transforms students’ needs
and learning processes more effectively; offers personalized, interactive, and participatory
learning; and provides convenience to teachers in areas such as real-time feedback, data
collection and analysis, and collaborative and social learning [54].

In this context, teachers emphasized the importance of planning the use of Al, prepar-
ing lesson plans, and designing Al to highlight students’ strengths and address their
weaknesses. Including Al in classical learning environments helps teachers consolidate
and understand what students have learned. Al can determine students’ strengths and
weaknesses more easily, aiding in the development of personalized learning. Teachers
also suggested that feedback should be given to students using online measurement and
evaluation and that Al should be used to enhance problem-solving skills, analysis abilities,
and creativity [55].

Results regarding the strengths of using artificial intelligence in learning and teaching
based on the perceptions of student teachers:

The second dimension of the research aimed to reveal the perceptions and thoughts of
student teachers about the strengths of using artificial intelligence in learning and teaching.
In this context, the opinions of student teachers highlighted several key strengths of AL

Student teachers stated that Al provides the opportunity to perform rapid data anal-
ysis, supports continuous learning, and offers psychological counseling and guidance.
Additionally, they noted that AI benefits education by providing individualized learning,
personalized feedback, and easier student tracking, and creating interactive and engaging
learning experiences [47,56].

The participating student teachers also mentioned that Al eases the teacher’s work-
load, accelerates accessibility in education, and greatly benefits continuous learning and
development. Al contributes to teacher education by offering students a visually and
auditorily rich presentation environment and a personalized learning experience.

Furthermore, student teachers emphasized that Al makes it easier to measure students’
actual performance, increases student interest through enriched content and interactive
materials, encourages student cooperation, and introduces diversity in education. They
also stated that Al provides teaching content tailored to each student, creates interesting
and interactive learning environments, offers a wide range of educational materials, and
provides a more personalized learning experience based on students’ learning styles and
skills [57].
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The findings regarding the perceptions and thoughts about the weaknesses of using
artificial intelligence in learning and teaching, based on the perceptions of student teachers,
highlight several concerns. According to the student teachers, ethical problems may
occur with artificial intelligence, there are issues with data privacy, and it provides a
lack of emotional understanding [58]. They noted that Al can sometimes produce biased
educational results and reduce interaction between students and teachers. Additionally, the
participating student teachers expressed that Al may show deficiencies in individualization
in education, lack emotional learning, and potentially harm the teaching profession by
limiting or replacing teachers.

They pointed out that Al has weaknesses, such as not being able to provide the
love and motivation that teachers give to students, nor manage the classroom effectively.
This raises concerns about student motivation and the role of instructors in Al-facilitated
instruction [59]. They also stated that Al fosters dependency in students, hinders the
development of soft skills, harms students’ critical thinking, and decreases students’ self-
confidence. Furthermore, they mentioned that Al can be dangerous in terms of privacy and
bias, preventing students from thinking independently and empathizing with others.

Student teachers stated that Al negatively affects students’ critical thinking skills,
reduces sensitivity to plagiarism, diminishes creativity, and fails to support students’
emotional and social development adequately. They also expressed that Al has the potential
to maintain discrimination among students and cannot provide sufficient teacher—student
interaction [59].

7. Future Directions

Future research should explore the long-term impacts of Al integration in education,
particularly its effects on student learning outcomes, teacher—student relationships, and
the overall educational experience. There is also a need to investigate the development of
Al tools that can better address the emotional and social aspects of learning, ensuring that
the use of Al in education does not compromise the human elements crucial for effective
teaching and learning.

Student teachers should be educated using information technologies through inno-
vative pedagogy, distinct from traditional methods. As the heart of future education,
student teachers must enhance their capacity by leveraging technological advancements.
Al presents an opportunity to explore and improve the potential of learning and teaching,
contributing to more sustainable education. Future studies should investigate using Al
applications and their outcomes to shape new pedagogical approaches and enrich learning
and teaching environments.

Additionally, policymakers and educational leaders should consider the findings of
this study when developing Al-related educational policies and frameworks. Ensuring that
Al integration is guided by ethical principles and that teachers are adequately supported in
their professional development will be key to realizing the full potential of Al in education.
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