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Abstract: This study investigates pre-service teachers’ experiences, attitudes, and practices regarding
Artificial Intelligence (Al) in education, with the aim of understanding how future educators perceive
and engage with emerging technologies. It addresses four research questions focusing on their
exposure to Al tools, perceptions of integration into teaching and learning, current practices, and
perceived challenges. A mixed-methods questionnaire was administered to 73 students at the Ecole
Normale Supérieure ‘Assia Djebar’, Constantine. The instrument combined quantitative analysis of
close-ended items, which provided measurable data in relation to use and attitudes, with thematic
analysis of open-ended responses, which offered deeper insights into perspectives and concerns.
Results reveal varied levels of Al experience, with most engagement occurring in academic support
tasks rather than in direct teaching practices. Attitudes towards Al integration were generally positive,
though tempered by a significant proportion of neutral and uncertain views, suggesting a cautious
openness. While some participants reported emerging uses — such as lesson preparation, assessment
support, and information retrieval — others expressed resistance linked to concerns over reliability,
ethics, and over-reliance on technology. Key apprehensions included technology dependence, data
privacy, inequitable access, and lack of clear pedagogical guidance. The findings portray a sample
population of university students that is curious and open to Al’s potential, yet mindful of its risks.
The results further underscore the importance of equipping pre-service teachers with targeted training,
opportunities for critical engagement, and institutional support to develop responsible and reflective
practices. The study contributes to ongoing debates on digital transformation in education and
highlights the need for teacher education programs to anticipate technological shifts, preparing future
educators to integrate Al in ways that are ethical, inclusive, and pedagogically meaningful.
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1. Introduction

Artificial Intelligence (Al) is rapidly shaping many fields, including education. Al
powered tools like ChatGpt, Grammarly, QillBot, and Al-based learning platforms are
increasingly involved in teaching and learning environments. The last two decades have
witnessed a growing interest among educators and scholars in the role of technology in
education, which in turn, provoked challenging questions about the multifaceted connotations
of the digital technology use in higher education (Castafieda & Selwyn, 2018). Teacher
education programs are, then, faced with the challenge of preparing future teachers to
understand, evaluate, and effectively use Al technologies in their practice (Langran et al.,
2024; Trust et al., 2023). Pre-service teachers, as future educators, are expected to be digitally
literate and capable of integrating new technologies in pedagogically sound ways (Vartiainen
et al., 2024). Therefore, understanding their attitudes, experiences and current practices can
inform the design of teacher training programs, as many of them are already experimenting
with Al tools (Suchanek et al., 2024), but often without formal guidance or critical reflection
on pedagogical and ethical implications.

The implementation of Al technologies in education helps introduce an ‘innovative
pedagogy’ that fosters creativity and independent learning (Altinay & Altinay, 2024).
Moreover, Al is considered ‘a powerful instrument to facilitate opportunities for instructional
design, technological development, and educational innovation and research (Ouyang & Jiao,
2021, p. 178). The benefits of Al can be seen at all stages and in different aspects of teaching
and learning. From lesson planning to content design and organisation to practice and
assessment, research findings support the potential of Al powered tools in facilitating group
discussion and debate (Kasneci et al., 2023), real time feedback (Olasehinde, 2024; Zhu et al.,
2023), and assisting with planning and material design (Atlas, 2023).

While the integration of Al tools and Machine Learning (ML) has undoubtedly brought
new ways for the teaching/learning practices, it also raises some challenges and concerns
about technical, ethical and security issues. Building solid digital literacies by instructors and
learners, as well as the need for a clear strategy and pedagogical approach (Kasneci et al.,
2023) are more urgent than ever before. Sowthworth et al. (2023) stressed the importance of
empowering the new generation of students with Al competence which will enable them to
cope with the demands of the 21% century society where Al is an important part of people’s
daily life. Moreover, they explained that Al literacy is not only a technical skill, but is rather a
‘pedagogical challenge’ which requires a multiple set of academic, scientific, ethical, and
affective skills that need to be addressed by higher education curricula.

In addition, issues of over-reliance on Al, entailing the risk of decreased capacities in
critical thinking and higher order skills, academic integrity, and data privacy are also common
worries among scholars and practitioners in the field of education. Akgun and Greenhow
(2022) pointed to the negative consequences of Al on students’ privacy and autonomy,
increased bias and discrimination, leading to new forms of inequity. The Al dilemma, in fact,
reflects increased tensions between enthusiasm and hesitation in adopting Al tools in
educational environments and requires wise decisions, careful planning, and rational
implementation in educational and societal settings.

Despite the growing body of research on Al in education, studies focusing on pre-
service teachers, especially in developing North African contexts, remain limited. There is a
need for more research about Al in teacher education (Cun & Huang, 2024), which focuses
more specifically on documenting how future teachers are experiencing, interpreting, and
using Al in their academic and training journeys. On this basis, the present study aims to
explore Algerian pre-service teachers’ experiences, attitudes, and practices regarding Al in
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education, with the aim of informing more responsive and future oriented teacher training
frameworks. In relation to the advanced objectives, four research questions are raised:

RQ1: What are pre-service teachers’ experiences with using Al tools in their academic
or teaching practice?

RQ2: What attitudes do they hold toward the integration of Al in education?
RQ3: What practices, if any, are they adopting or resisting?

RQ4: What challenges or concerns do they perceive regarding the use of Al in teaching
and learning?

2. Literature Review
2.1. Al in Teacher Education

The integration of technology into education is not a recent development, but rather a
continuous process that has evolved significantly over time. Initially, educational settings
incorporated basic multimedia tools such as televisions, tape recorders, overhead projectors,
and desktop computers to support teaching and learning. With the advent of the internet, e-
learning platforms and innovative teaching models such as blended, hybrid, and flipped
classrooms, reshaped the dynamics of instructional delivery. More recently, the rapid
emergence of Al has marked a transformative shift in the educational landscape. Al powered
tools are increasingly being integrated into teaching practices, offering new possibilities for
content generation, personalized learning, and teacher support.

Al is defined as “the science and engineering of creating intelligent machines” (Su et al.,
2023, p.1 as cited in Cun & Huang, 2024). Machine learning algorithms have the power of
providing new insights, predictions, and solutions tailored to individual users’ needs (Luan et
al., 2020). Though the interest in Al integration in educational contexts has existed since at
least the 1980°s (Williamson & Eynon, 2020), the year 2023 marked a significant
breakthrough in the development and public adoption of Al (Langran et al., 2024) with Al
tools such as ChatGpt gaining widespread attention for their advanced capacities in Natural
Language Processing (NLP), content generation, and educational support. Since then, the
discussion about Al in education, also referred to as ‘AIEd’ by Ouyang and Jiao (2021), and
‘educative AI’ by Su and Yang (2023), has gained increasing interest in exploring not only
how Al can or should be integrated into educational settings, but also in identifying the key
issues and competencies that need to be addressed within teacher education programs
(Langran et al., 2024).

Following the increased interest in Al technologies, an urgent need for the development
of Al literacy among students and teachers has come to the surface. Al literacy, according to
Su and Yang (2023) refers to ‘the ability to understand, use, and critically evaluate Al
technologies and their impact on society’ (p. 2). As such, developing competence and skill in
Al involves basic knowledge about Al concepts and different uses, in addition to an ability to
analyze and evaluate the application of Al systems for academic and interactional purposes.
Sharing the same view, Altinay et al. (2024) emphasized the importance of building Al
competence which would contribute to fostering an engaging and motivating learning
environment for both students and teachers. To achieve these goals, great efforts have to be
made at different hierarchical levels, ranging from decisions by policy makers in the field of
higher education to active implementation by teacher educators within classroom settings.
The decision about the program revision can be sparked either at higher level — by upper
administration represented by deans, provosts, or college presidents — or at the level of faculty
members who, through formal or informal discussions, express the need for change and for
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rethinking the actual curricula (Langran et al., 2024). In the Algerian context, decisions about
program revision have to be sooner made. A subsequent step would involve carefully planned
course design by experts in the fields of education and digital technology. Clear objectives
have to be set, followed by a decision about the scope or what Langran et al. (2024) referred
to as width and breadth of Al integration. Furthermore, higher education institutions have to
work on providing training courses on the use of Al tools while at the same time raising
awareness about effective and ethical use to cultivate the potential of Al technology in
advancing quality education for its pre-service teachers (Jamal, 2023).

Several models of Al integration in educational programs have been identified. Cun and
Huang (2024, p. 64) tackled the Technological Pedagogical Content Knowledge (TPACK),
based on Mishra & Koehler (2006) framework. TPACK suggests a method for the
implementation of Al in teacher education focusing on the development of three main types
of knowledge: Technological Knowledge (TK), Content Knowledge (CK) and Pedagogical
Knowledge (PK). The intersection among the three domains results in compound areas of
Technological Content Knowledge (TCK), Technological Pedagogical Knowledge (TPK) and
Pedagogical Content knowledge (PCK). Finally, Technological Pedagogical Content
Knowledge (TPACK) gives a holistic overview of the three and subsequent domains in the
framework. It represents ‘the ultimate goal of education, where technological, pedagogical,

and content knowledge intersect effectively to promote meaningful learning experiences with
Al

In the Algerian teacher education context, while content and pedagogical aspects seem
to be less challenging given the fact they have been the center of focus for many years already,
the technological knowledge; especially in relation to Al literacy, appears to be more
challenging. The actual programs of Algerian teacher education schools at the English
department, for example, introduce content modules such as language skills, linguistics,
grammar and phonology at elementary levels (1% & 2" year) while pedagogical modules,
such as psychology, teaching methodologies, material design, and psycho pedagogy are
gradually introduced starting from the third year of academic training. The technology part,
however, under the name of ‘Information and Communication Technologies (ICT) represents
a very small percentage of the overall study program (1H 30min per week) during the three
first years of instruction only. Tate et al. (2023) referred to this problematic issue in traditional
teacher education programs which, according to him, have ‘siloed’ technology aspects into a
single course. Moreover, most Algerian TE institutions still follow conventional teacher
training models which are based on face to face lecturing, workshops and seminars, and even
classroom-based mentorship (Olasehinde, 2024). Therefore, it is more than necessary to
rethink study programs in Algerian pre-service education to allow for more integration of
technology-based courses, with more focus on Al literacy, which according to Riitti-Joy et al.
(2023) is one of the fundamental goals for sustainable development, and subsequently for
sustainable education.

2.2. Practices and Experiences with Al Tools

In recent years, the widespread adoption of Al tools has transformed how individuals in
different contexts engage with information, perform tasks, and solve problems. As Al
technologies become increasingly accessible, and user-friendly, a growing body of literature
has explored the way(s) people interact with these tools for personal, academic, or
professional purposes.

Artificial Intelligence 1s becoming ubiquitous and deeply embedded in our everyday life
(Luan et al, 2024). From voice assistants like Siri and Alexa to personalized
recommendations on platforms such as Netflix, youTube, and Spotify, Al is embedded in
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routine digital interactions (Haenlein & Kaplan, 2019). In communication, tools such as
predictive text and machine translation (eg. Google translate, DeepL) facilitate cross-lingual
understanding and real time assistance (Gao et al., 2018). In daily productivity, Al powered
applications such as Grammarly, ChatGpt, and Otter.ai support writing, summarizing, and
note taking tasks, enhancing proficiency for both students and professionals (Zawacki-
Ritchter et al., 2019; Dwivedi et al., 2023). Al also plays a growing role in health monitoring
( via fitness trackers and apps), navigation (eg. Google Maps), and financial management (eg.
Robo advisors and Fraud detection). These applications are often perceived as helpful and
time saving, yet they also raise concerns about surveillance, data privacy, and over
dependence on automation (Crawford, 2021).

In academic and instructional contexts, Al tools have contributed to enhancing teaching
skills by providing easy and free access to various tools and resources (Jamal, 2023).
Nowadays, teachers have no worries about designing materials for their classes as
personalized pictures, dialogues, texts, songs and a plethora of high quality resources are at
the click. This would render their teaching experience more enjoyable and contribute greatly
to their professional development. Al can also assist teachers in routine administrative tasks
such as grading, tracking attendance, and managing students’ records (Olasehinde, 2024)
which used to take more time and effort at the expense of effective and quality instruction.
The positive impact on teaching practices would certainly be reflected in better learning
experiences and academic outcomes. Xu (2024) highlighted the advantages of Al integration
in enhancing learners’ engagement, improving their academic performance and mastery by
providing adaptive support and timely feedback, assessing their progress and identifying their
learning gaps at a regular basis, and finally providing unique opportunities of experiential
learning through immersive technologies like VR and AR.

Understanding pre-service teachers’ attitudes as well as their practices and experiences
with Al systems is necessary for the development of Al-based programs in elementary or
higher education. In this context, Altinay et al. (2024) highlighted the need for examining the
experiences of student teachers especially in relation to ‘Al mediated instruction’ (p. 465).
Indeed, it is of great importance to portray pre-service teachers’ readiness, satisfaction or
dissatisfaction, needs and interests as well as their fears and worries from their position as
both university students and future educators. Vartiainen et al. (2024) for their part, stressed
the importance of investigating teachers’ imaginaries since they hold the primary
responsibility of educating future generations. They also underlined the tight links between
pedagogical practices and social norms and values which greatly contribute in shaping
teaching methods and strategies. Furthermore, Castafieda and Selwyn (2018, p. 4) considered
education as ‘profoundly an emotional and human process’, therefore, understanding the
emotions and feelings of its people is of great importance in any discussion about the use of
digital technology.

Cun and Huang (2024) carried out a qualitative study to investigate pre-service
teachers’ perspectives about Al use in education. The results revealed different experiences
and attitudes towards Al integration in instructional settings, with two major themes being
mostly recurrent: the benefits of using Al, and concerns about such a use. For the benefits,
respondents pointed to Al support for teaching and learning in different TPACK aspects;
content, pedagogical, and technological knowledge. At the same time, the interviewees
expressed their concerns about such issues as cheating and overdependence on Al tools which
may lead to killing creative and original thinking. Another study by Altinay et al. (2024)
focused on examining pre-service teachers’ motivation in using Al systems. The findings
indicated positive attitudes towards Al use which, according to the participants, can
significantly improve the teacher-learner interaction by ensuring timely and tailored feedback,
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facilitating communication and collaboration, and supporting personalised learning
experiences. In a similar vein, the study of Suchanek et al. (2024) investigated future teachers’
attitudes and expectations in relation to Al technologies. The study findings indicate high
levels of awareness about the importance of Al integration, with ChatGpt being the most
frequently used Al tool. Moreover, the results point to a positive attitude from the part of the
participants in the survey towards Al use and their willingness to rely on these tools in their
actual learning and future teaching experiences. Nonetheless, the respondents highlighted
some risks which are associated with Al implementation such as technical challenges, lack of
Al literacy, and most importantly the risk of cheating.

2.3. ChatGpt as a Transformative Tool in Teaching and Learning

While the literature on Al tools covers a wide spectrum of applications and user experiences,
one particular tool has attracted unprecedented attention in both public and academic
discourse: ChatGpt. Since its release in late 2022, ChatGpt has emerged as a prominent
example of generative Al in action, sparking extensive debate about its potential to transform
teaching, learning, and assessment. Given its rapid adoption and the volume of studies
examining its educational implications, it warrants dedicated discussion as a distinct focal
point within the broader exploration of Al practices and experiences.

ChatGpt, developed by OpenAl and released to the public in November 2022, has
rapidly become one of the most discussed Al applications in education. Designed as a large
language model capable of generating human-like texts in response to prompts, it offers a
wide range of functionalities including answering questions, summarizing content, explaining
complex concepts, generating lesson ideas, and providing feedback on written work (OpenAl,
2023; Kasneci et al., 2023). Within months of its launch, educators and learners worldwide
began experimenting with its potential in academic contexts, from supporting brainstorming
and drafting assignments to assisting with language learning and lesson planning (Lo, 2023;
Susnjack, 2023). Studies suggest that many users, including pre-service teachers view
ChatGpt as a valuable tool for saving time, enhancing creativity, and offering alternative
explanations that aid understanding (Cotton et al., 2023).

However, the rapid adoption of ChatGpt has also brought several concerns to the
forefront. Critics point to its tendency to produce inaccurate or fabricated information, its lack
of source transparency and the potential for overreliance which may hinder the development
of critical thinking and independent problem-solving skills (Zhai, 2023; Rudolph et al., 2023).
Ethical issues such as plagiarism, academic dishonesty, bias in generated outputs, and data
privacy have also been raised in both scholarly and public discussions (Kasneci et al., 2023;
Cotton et al., 2023). These concerns highlight the need for explicit guidance in educational
settings to ensure that ChatGpt is used critically and ethically, and in ways that genuinely
enhance teaching and learning.

3. Methodology
3.1. Context

The study was conducted at I’Ecole Normale Supérieure ‘Assia Djebar’ Constantine
(ENSC), Algeria. The school offers undergraduate and postgraduate programs designed to
prepare future teachers across various scientific and literary disciplines and for different levels,
from primary school to higher education. In recent years, there has been a growing interest in
ENSC — and in different Algerian universities as well (Attia, 2025) — in exploring the role of
emerging technologies by faculty members and administration reflected in the organisation of
a variety of scientific and academic manifestations around the theme. This context provided a
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suitable setting for investigating pre-service teachers’ attitudes, practices and perspectives
regarding the implementation of Al tools.

3.2. Participants

The sample of the study included 73 pre-service teachers in the English department at
L’ENSC. The respondents were in mid-study cycle — third year (74%) and fourth year (26%)
grade levels, with 83,6% of them aged between 20-22. The great majority of the respondents
are females (97,3%), reflecting the overall situation of teacher education schools and the
overall image of the teaching profession in Algeria where the majority of teachers are females.
All participants were enrolled in courses that included components of English language,
pedagogical content, and with a lesser degree educational technology. Participation in the
study was voluntary, and all responses were anonymous. Table 1 below gives detailed
presentation of the respondents’ demographic information

Table 1
Respondents’ Demographic Information

Variable Category Frequency Percentage (%)
Age Under 20 12 17.3
20-22 61 83.6
23-35 2 2.7
Gender Female 71 97.3
Male 2 2.7
Grade level 3rd year 54 74
4th year 19 26

3.3. Procedures

Data were collected through an online survey questionnaire developed by the
researcher, informed by themes identified in the review of literature on Al in education. The
questionnaire consisted of four main sections: (1) demographic information; collecting routine
data about students’ age, sex, and grade level; (2) Experiences with Al; (3) attitudes and
perspectives on Al, and (4) Al in future teaching practice. The questionnaire included both
closed-ended items, in the form of multiple choice questions, and 5 point Likert scale
statements; and open-ended questions to allow participants to elaborate on their attitudes and
experiences. The survey was created using Google Forms and distributed to participants via
class communication platforms; Moodle & Google classroom. Respondents were free to
complete the questionnaire and submit it at their earliest convenience. Prior to participation,
students were informed about the purpose of the study and assured of the confidentiality and
anonymity of their responses. Completion of the questionnaire was considered as providing
informed consent.

4. Results

4.1. Experiences with Al

This section presents the participants’ familiarity with AL their frequency and type of
Al use in academic contexts, and their experiences with integrating Al into teaching-related
activities.
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4.1.1 Familiarity with Al
Table 2
Students’ Familiarity with AI Tools

Level of Familiarity Frequency Percentage (%)
Very familiar 13 17.8

Familiar 45 61.6

Neutral 10 13.7

Unfamiliar 0 0.0

Very infamiliar 06 8.2

As illustrated in table 2. The majority of students indicated being familiar (61,6%) with
Al, 17,8% answered ‘very unfamiliar’, 13,7% held a neutral position. A small proportion
(8.2%) felt being very unfamiliar, while none reported being simply ‘unfamiliar’.

4.1.2. General AI Use in Academic Studies
Table 3
Students’ experience with Al Tools

Frequency Percentage (%)
Yes 72 98.6
No 1 1.4
Table 4
Frequency of Al use
Frequency of Use Frequency Percentage (%)
Very often 6 8.2
Often 23 31.5
Occasionally 38 52.1
Rarely 6 8.2
Never 0 0.0

As indicated in tables 3 & 4, almost all respondents (98.6%) reported having used Al
tools in their academic work. More than half (52.1%) use them occasionally, while 31.5% use
them often, and 8.2% very often. Rare use was reported by 8.2% of participants.

4.1.3. Types of AI Tools Used
Table S
Types of AI Tools Used

Type of Al Tool Frequency Percentage (%)
Al writing assistants 52 72.2

Research tools 21 29.2
Educational software 9 12.5

Data analysis tools 0 0.0

Other (eg. Translation Al) 5 6.9

Results in table 5 indicate that Al writing assistant tools are by far the most widely
used (72.2%), followed by research tools (29.2%) and educational software (12.5%). Data
analysis tools are notably absent from the participants’ Al use probably because the students

are not yet involved in research activities, which take place in the final year of their training
(5" year).
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4.1.4. Al in Teaching-Related Activities

Table 6
The use of Al in teaching-related activities
Frequency Percentage (%)

Yes 42 57.5

No 31 42.5
Table 7
Al use in instructional activities

Theme Description Example quotes

Lesson planning and Using Al to generate lesson « L use Al to draft lesson plans
structuring outlines, adapt materials for and adapt content to suit my

different levels, and plan activities.  students’ level. »
Activity design and  Developing quizzes, exercises, and  « Al help me design grammar

creation interactive tasks. exercises and vocabulary
games. »

Information search  Finding and condensing relevant « I'ask Al to summarize

and summarization  teaching resources or content. complew articles for easier
classroom explanation. »

Presentation Creating slides and visual aids « Al generates presentation

preparation templates and bullet points for
my lectures. »

Language learning Providing examples, explanations,  « [ use Ai to give my students

support and practice tasks for students extra sentence-building

exercises. »

Results in the sixth and seventh tables above indicate that more than half of the
participants (57.5%) reported using Al in teaching-related tasks, with the most common uses
being lesson planning, activity creation, and resource summarization. Open-ended responses
highlight a variety of creative and supportive uses of Al in teaching contexts.

4.2. Attitudes and Perspectives on Al

The second section examined pre-service teachers’ attitudes and perspectives
regarding the use of Al in education. Questions in this section investigated the perceived
impact of Al, students’ opinion about the integration of Al in study programs, the expected
benefits and challenges, as well as their preparedness for adopting Al tools in their future
teaching.

4.2.1. Perceived Impact of AI on Education

Table 8
Perceived Impact of Al on Education
Perception of AI’s Impact Frequency Percentage (%)
Very positive 1 1.4
Positive 32 43.8
Neutral 28 38.4
Negative 12 16.4
Very negative 0 0.0
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As shown in table 8, the majority of respondents expressed a generally favourable
perception of Al in education with 43.8% describing its impact as positive and 1.4% as very
positive. A neutral stance was taken by 38.4%, while 16.4% viewed Al negatively. Notably,
no respondents considered Al’s impact to be ‘very negative’.

Table 9

Opinions on Integrating Al in Teacher Education Programs

Opinion Frequency (n) Percentage
(%)

Yes 29 39.7

No 18 24.7

Unsure 26 35.6

The results indicate mixed opinions: 39.7% supported integration, 24.7% opposed it,
while 35.6% were uncertain.

The open-ended responses revealed diverse reasoning:

— Pro-integration arguments emphasized AI’s potential to facilitate teaching, save time,
enhance creativity, and prepare future teachers for the inevitable technological shifts.

— Against-integration arguments centred on concerns about reduced creativity, increased
student laziness, and over-reliance on Al.

— Uncertain respondents often recognized both benefits and risks, suggesting that
integration should be conditional, supervised, and focused on responsible use.

4.2.2. Perceived benefits and challenges

Table 10
Primary Concerns about Al in Education
Concern Frequency (n) Percentage (%)
Over-reliance on technology 43 58.9
Privacy and data security 22 30.1
Job displacement 14 19.2
Ethical implications 14 19.2
Inequities in access 13 17.8
Other concerns 5 6.9

As indicated in table 10, the most frequently cited concern was over-reliance on
technology (58.9%), followed by privacy and data security (30.1%). Concerns about job
displacement and ethical implications were each noted by 19.2% of respondents, while 17.8%
pointed to inequities in access. A small proportion (6.9%) cited other concerns which were
indeed a rewording of the suggested options like replacing other jobs, and encouraging
laziness.
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Table 11
Perceived Benefits of Al in Teaching and Learning

Benefits Frequency (n) Percentage (%)
Time saving for teachers 64 61.6
Enhanced learning resources 39 534
Personalized learning experiences 28 384
Data-driven insights to improve teaching 21 28.8
Improved accessibility for diverse learners 20 27.4

As illustrated by table 11, the top perceived benefit was ‘time saving for teachers’
(61.6%), followed by ‘enhanced learning resources (53.4%) and personalised learning
experiences (38.4%). Other benefits included ‘data driven insights to improve teaching’
(28.8%) and improved accessibility for diverse learners’ (27.4%).

4.2.3. Preparedness for Al adoption in future teaching practices

Table 12
Confidence in Using Al in Future Teaching Practice
Confidence level Frequency (n) Percentage (%)
Not confident at all 3 4.1
Somewhat not confident 10 13.7%
Neutral 34 46.6
Somewhat confident 20 27.4
Very confident 6 8.2

Confidence levels were varied, with 46.6% feeling neutral, 27.4% somewhat confident,
and 8.2% very confident. Lower confidence levels were less common, with 13.7% somewhat
not confident and 4.1% not confident at all.

4.3. Al in Future Teaching Practice

The third section tackles students’ perceptions of Al as future educators. It collects
information about the potential uses of Al, the challenges which they may encounter, and
whether or not they are interested in receiving more information and training about Al use.

4.3.1. Uses of Al in Future Teaching Tasks

Table 13
Al in Future Teaching Practice
Al in future teaching practice Frequency (n) Percentage (%)
Al for personalised learning 19 26
Al for administrative tasks 24 32.9
Al for content creation 46 63
Al for student assessment and feedback 15 20.5
Al for classroom management 23 31.5

The majority of students (63%) saw Al as a tool for content creation such as lesson
plans, quizzes, and assignments. Around one third identified administrative tasks (32.9%) and
classroom management (31.5%) as key uses. A smaller proportion envisioned Al for
personalised learning (26%) or for student assessment and feedback (20.5%).
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4.3.2. Perceived Challenges

Table 14
Challenges in Al Integration
Challenges Frequency (n) Percentage (%)
Lack of resources or training for teachers 29 39.7
Limited access to technology or Al tools 35 47.9
Resistance from teachers or students 19 26
Ethical concerns (e.g. bias in Al systems) 30 41.1
Lack of clear guidelines or policies 27 37

The most frequently cited challenge was limited access to technology or Al tools
(47.9%). Ethical concerns such as bias (41.1%) and lack of resources and training for teachers
(39.7%) were also common. Over one-third (37%) highlighted the absence of clear guidelines
or policies, while 26% pointed to resistance from teachers and students.

4.3.3. Interest in Training Programs

Table 15
Interest in Receiving More Training on Al use
Interest in Al training Frequency (n) Percentage (%)
Yes 36 49.3
No 13 17.8
May be 24 32.9

Nearly half of respondents (49.3%) expressed interest in receiving more training or
information on Al use in education, with an additional 32.9% indicating they might be
interested. Only 17.8% said they did not wish to receive further training.

Ql6.a. If yes or maybe, what kind of training or information would you find most helpful?

Thematic analysis of students’ answers revealed the following recommendations for future
training:

— Practical skills and tool usage (e.g., prompts, lesson planning, quiz creation, assessment
tools).

— Ethical and responsible use (avoiding over-reliance, maintaining creativity, privacy
concerns).

— Awareness and theoretical understanding (knowing what Al is, types of Al its role in
education).

— Classroom integration strategies (personalized learning, classroom management,
engaging students)

— Resource access and platform familiarity (apps, cites, online courses, books)

5. Discussion

The findings of this study provide valuable insights into pre-service teachers’
experiences, attitudes, and anticipated practices regarding Al integration in education. Overall,
the results reveal openness towards using Al in future teaching, tempered by concerns over
ethical issues, limited hands-on experience, and the need for targeted training.
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5.1. Experiences with Al: Early Engagement but Limited Depth

While many participants reported having some prior exposure to Al tools, their
experience appeared to be largely informal and exploratory rather than systematic. This aligns
with recent studies (e.g., Zawacki-Richter et al., 2019; Mhlanga, 2023) that note the rapid
growth of Al awareness among educators, but also highlight a lack of structured opportunities
for in-depth skill development during teacher training. Without targeted integration into
teacher education curricula, pre-service teachers risk entering the profession with a superficial
understanding of Al capabilities or limitations.

5.2. Attitudes towards Al: Optimism Coupled with Ethical Concerns

The survey results indicate strong enthusiasm for AI’s potential in teaching,
particularly in areas such as lesson preparation, assessment, and resource creation. This is
consistent with findings from Alenezi (2023) and Chiu et al. (2023), which showed that
educators tend to view Al as a means to enhance efficiency and creativity. However, ethical
concerns —particularly around data privacy, student dependency, and bias — were recurrent in
participants’ responses. This tension between perceived benefits and ethical apprehensions
reflects the dual nature of Al adoption, as emphasised by Holmes et al. (2022), where
innovation must be balanced with responsible use.

5.3. Skills Needed for Effective Al Integration

Participants identified a need for both technical skills (e.g. prompt engineering, tool
operation) and pedagogical skills (e.g., designing Al supported lessons, integrating Al without
reducing student critical thinking). They also emphasized the importance of ethical literacy in
Al use. This triad — technical, pedagogical, and ethical competencies — echoes the TPACK
framework (Mishra & Koehler, 2006), extended here to incorporate Al-specific ethics.
Importantly, the responses suggest that teacher education programs should embed Al literacy
training not only as a technical skill set, but also as a pedagogical and ethical responsibility.

5.4. Anticipated Al Use in Future Teaching Practice

Most pre-service teachers indicated a strong likelihood of integrating Al into their
future classrooms, particularly for lesson planning and feedback. This finding is in line with
the Technology Acceptance Model (Davis, 1989), where perceived usefulness is a key
predictor of adoption intention. However, the presence of a small but a notable group of
undecided or reluctant respondents suggests that factors such as confidence, institutional
support, and prior training may play significant roles in determining actual classroom
implementation.

6.5. Implications for Teacher Education

These findings collectively point to a pressing need for teacher preparation programs
to adopt a proactive stance towards Al integration. Rather than leaving Al exploration to
chance or occasional workshops, structured modules could:

» Equip pre-service teachers with Al technical skills through hands-on practice.
» Foster pedagogical strategies that leverage Al without diminishing human creativity.
» Provide a framework for ethical decision-making in Al-supported teaching.

Overall, the results offer a nuanced picture of pre-service teachers’ engagement with
Al in education directly addressing the study’s four research questions. In relation to RQI,
participants reported various levels of experience with Al tools with many having explored
them primarily for academic support rather than in teaching contexts. A possible reason is that
their actual position is more that of students than of teachers. Things would have been
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different with final year students, more involved in teaching activities through the practicum.
Regarding RQ2, attitudes towards Al integration were generally positive, though tempered by
a notable proportion of neutral and uncertain positions, suggesting openness alongside caution.
Concerning RQ3, while some participants indicated emerging practices — such as using Al for
lesson preparation or assessment support — there was also evidence of resistance, often linked
to concerns over reliability, ethics, and over-reliance on technology. Finally RQ4 highlighted
significant apprehensions, especially about technology dependence, data privacy, and the
potential for unequal access, underscoring the need for balanced, well-informed integration
strategies. Taken together, these insights point to a cohort that is curious and willing to
explore AI’s potential, but mindful of its challenges, calling for targeted training, critical
engagement, and institutional support to ensure meaningful and ethical adoption.

6. Conclusion

This study explored pre-service teachers’ experiences, attitudes, practices, and
concerns regarding the use of Al in education. The results indicate that while the participants
generally recognise the potential of Al to support teaching and learning, their engagement
remains cautious and selective. Positive attitudes are tempered by concerns about accuracy,
ethical implications, and equitable access, which influence both adoption and resistance.
Emerging practices demonstrate a willingness to experiment with Al tools, yet highlight the
need for critical awareness and pedagogical guidance.

These findings point to the importance of integrating Al literacy into teacher education
programs, ensuring that pre-service teachers not only acquire technical skills but also develop
the capacity to evaluate Al critically and ethically. Institutions should provide targeted
training, foster reflective practice, and create supportive environments where Al can be
explored as a complementary tool rather than a replacement for human judgement.

Future research should expand the scope by including in-service teachers, examining
longitudinal changes in Al use, and exploring how institutional policies shape adoption. As Al
technologies continue to evolve, teacher education must be proactive in preparing educators
who can navigate this landscape with confidence, responsibility, and creativity.
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