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INTRODUCTION

“Our job is not to censure but to understand.
Margaret Atwood, The Handmaid's Tale

When Margaret Atwood put these words into the mouth of a futuristic academic in her seminal
novel, she was warning us against a cold, detached approach to history that forgets human
empathy. Yet, in the landscape of 21st-century higher education, this phrase acquires a
completely new, urgent dimension. As generative Al and advanced algorithms rapidly enter
academia, the initial instinct of many institutions has been to censure — to view the technology
through a lens of suspicion, focusing primarily on its risks, potential misuse, and threats to
academic integrity. However, this monograph argues that the path forward lies in the second
part of Atwood’s imperative: to understand. Rather than reducing the Al phenomenon to a
policing problem or an administrative dilemma, this work aims to map how artificial
intelligence is fundamentally transforming the university environment, pedagogical practices,
and our relationship with text, ultimately seeking a way toward a meaningful and ethical
coexistence between human intellect and machine learning.

This need for genuine understanding becomes especially clear when considering how deeply
artificial intelligence has already permeated higher education. Indeed, generative Al and
algorithmic tools have become among the most significant technological developments
influencing contemporary universities. Their rapid expansion affects not only technical fields
such as computer science, engineering, or business, but also everyday academic practices across
disciplines, including information searching, writing support, translation, language revision,
presentation preparation, and independent learning. The public availability of generative Al
tools has made these practices even more visible, as students and teachers now interact with Al
systems directly through natural language prompts for a wide range of academic and
communicative purposes (UNESCO IESALC, 2023; Farrokhnia et al., 2024; OECD, 2026).

The integration of artificial intelligence into university education brings both opportunities and
challenges. On the one hand, Al tools can support learning, increase access to information,
provide language assistance, help students revise texts, explain difficult concepts and support
academic communication (Kasneci et al., 2023; Holmes et al., 2019). On the other hand, their
use raises important concerns related to inaccurate outputs, fabricated sources, over-reliance,
academic dishonesty, authorship, transparency, data privacy and the possible weakening of
students’ own critical thinking (Cotton et al., 2024; Bender et al., 2021; European Commission,
2022). For this reason, the question facing universities is no longer whether students will use
Al tools, but how they can be guided to use them purposefully, critically and ethically.

This issue is particularly relevant in relation to Generation Z university students. These students
have grown up in digitally saturated environments and are usually familiar with online
platforms, mobile applications and digital communication (Twenge, 2017; Seemiller and Grace,
2016). However, digital familiarity should not be confused with developed Al literacy. Research
on digital natives has repeatedly shown that frequent use of technology does not automatically



mean advanced academic digital competence, critical information literacy or responsible use of
digital tools (Bennett et al., 2008; Margaryan et al., 2011; Kirschner and De Bruyckere, 2017).
Students may therefore be confident users of digital tools and still need guidance in evaluating
Al-generated outputs, verifying sources, recognising ethical boundaries and understanding the
difference between Al-supported assistance and inappropriate academic dependence on Al-
generated content.

The present monograph focuses on the development of Al literacy in English for Specific
Purposes courses at a technical university. English for Specific Purposes is a suitable context
for such research because it connects language learning with students’ academic, disciplinary
and professional needs (Hutchinson and Waters, 1987; Dudley-Evans and St John, 1998;
Basturkmen, 2010). Technical university students need English not only for general
communication, but also for understanding technical texts, working with specialised
terminology, preparing presentations, reading academic sources, producing written assignments
and communicating in international academic and professional environments. At the same time,
these are precisely the areas in which students increasingly use Al-supported tools.

In this monograph, Al literacy is understood as a multidimensional competence. It includes
basic understanding of Al tools and their limitations, practical ability to use Al for academic
and ESP-related tasks, critical evaluation of Al-generated outputs, ethical awareness and the
transfer of Al-supported skills into academic and professional contexts (Long and Magerko,
2020; Ng et al., 2021; UNESCO, 2024). Such an understanding moves beyond simple tool use.
It emphasises that students should not only know how to operate Al applications, but also how
to judge their outputs, verify information, acknowledge assistance and remain responsible for
their own academic work.

The main aim of the monograph is to examine whether structured Al-enhanced ESP instruction
can support the development of Al literacy among technical university students. More
specifically, the research investigates students’ initial experience with Al tools, their frequency
and purposes of Al use, their self-perceived Al-related competence, their attitudes towards Al
and their ethical awareness before and after completing Al-focused instructional activities
integrated into ESP lessons.

To achieve this aim, several research objectives were formulated. The first objective was to
identify students’ initial Al literacy, including their previous experience with Al tools, frequency
of use, purposes of use and ethical awareness before the instructional intervention. The second
objective was to examine whether students’ self-perceived Al-related skills developed after
completing Al-enhanced ESP instruction. The third objective was to analyse possible changes
in the frequency and purposes of Al tool use after the intervention. The fourth objective was to
investigate students’ ethical awareness and responsible attitudes towards the academic use of
Al The fifth objective was to explore students’ attitudes towards Al after the course and to
describe the relationship between Al usage frequency and self-perceived Al competence.

The empirical research was conducted at the Faculty of Materials Science and Technology of
the Slovak University of Technology in Trnava. The research sample consisted of 75 second-
year full-time undergraduate students enrolled in English for Specific Purposes courses during
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the winter semester of the academic year 2025/2026. The students were organised into five ESP
groups and participated in comparable Al-enhanced ESP instruction. The selection of this
research setting was intentional because ESP courses at a technical university combine language
development, technical terminology, academic communication, presentation skills, source
work, digital competence and professional preparation.

The instructional intervention consisted of five Al-focused training sessions integrated into a
13-week ESP course. The intervention was not designed to teach artificial intelligence as an
isolated technological topic. Instead, Al-related activities were connected with academic and
technical English. Students worked with chatbots, prompt formulation, Al-supported source
retrieval, responsible academic use of Al, presentation preparation, Canva, Gamma and Al-
supported video content creation. The purpose of the intervention was to help students move
from intuitive or spontaneous use of Al tools towards more purposeful, critical and ethically
aware academic application.

The research design combined quantitative and qualitative elements. The quantitative part was
based on closed questionnaire items in the pre-intervention and post-intervention
questionnaires. These items made it possible to identify general tendencies in students’ Al use,
attitudes, self-perceived competence and ethical awareness. The qualitative part was based on
open-ended written responses and supplementary classroom reflections, which provided
additional insight into students’ perceptions of Al, their expectations, concerns and reflections
on Al-supported learning. The study is therefore understood as a small-scale educational
intervention that offers context-bound but pedagogically relevant findings for ESP instruction
at technical universities.

The monograph is structured into theoretical and empirical parts. The theoretical part consists
of three chapters. The first chapter discusses artificial intelligence and Al literacy in higher
education. It introduces artificial intelligence and generative Al in university learning, defines
Al literacy as a multidimensional competence and examines the main opportunities and risks
of Al use in academic contexts. The second chapter focuses on Generation Z university students
and AT use. It discusses Generation Z as digitally immersed learners and explains why digital
familiarity does not automatically lead to responsible Al use. The third theoretical chapter
situates Al literacy within English for Specific Purposes at technical universities. It examines
ESP in technical higher education, the role of Al tools in ESP learning and academic
communication, and the integration of Al literacy into ESP instruction.

The empirical part presents the research methodology, the intervention and the analysis of
findings. It first explains the research design, aim, objectives, research questions, hypotheses,
research setting, sample, instruments, data collection and ethical considerations. It then analyses
the pre-intervention questionnaire findings in order to describe students’ initial Al literacy
before the ESP intervention. The following chapter presents the post-intervention questionnaire
findings and examines students’ Al use, self-perceived development, ethical awareness,
attitudes and transfer of Al skills into academic and ESP-related practice after the Al-enhanced
activities. The final empirical chapter evaluates and interprets the research findings in relation



to the research objectives, research questions and hypotheses, and presents pedagogical
implications, limitations and suggestions for further research.

The contribution of the monograph lies in its focused exploration of Al literacy in a concrete
ESP context. While many discussions of Al in education remain broad or policy-oriented, the
present study examines how Al literacy can be integrated into regular ESP instruction for
technical university students. It shows that Al literacy can be developed not only through
separate digital-skills courses, but also through language-learning tasks connected with source
work, terminology, presentation preparation, academic writing, translation, multimodal
communication and ethical reflection.

The monograph does not present Al as an automatically beneficial solution, nor does it approach
Al only as a threat to academic integrity. Instead, it adopts a balanced position. Al tools can
support students’ learning and communication, but only when their use is guided, reflected upon
and connected with clear academic standards. The central educational task is therefore to help
students use Al in ways that support rather than replace their own thinking, language
development and academic responsibility.

In this sense, the monograph responds to one of the current challenges of higher education: how
to prepare students for academic and professional environments in which artificial intelligence
is increasingly present. For technical university students, this preparation includes not only
technical or digital competence, but also English-language communication, source evaluation,
ethical awareness and the ability to work responsibly with Al-supported tools. The development
of Al literacy in ESP courses can therefore contribute to more meaningful, critical and future-
oriented university education.
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1 Artificial Intelligence and Al Literacy in Higher Education

Artificial intelligence has become one of the most influential technological and educational
phenomena of the early twenty-first century. In higher education, Al is no longer associated
only with computer science, engineering or advanced data processing. It increasingly affects
everyday academic practices, including information searching, academic writing, language
learning, translation, feedback, presentation preparation, text revision and independent study.
The public availability of generative Al tools has intensified this development because students
and teachers can now interact with Al systems directly through natural language prompts and
use them for a wide range of academic and communicative tasks (UNESCO IESALC, 2023;
OECD, 2026).

The growing use of Al in education has also changed the way digital competence is understood.
Digital literacy traditionally referred to the ability to access, evaluate and use digital information
effectively, but the integration of Al into writing assistants, chatbots, search tools and
educational platforms requires a broader competence. Students now need to understand how Al
tools generate outputs, how reliable or unreliable these outputs may be, how to evaluate them
critically and how to use them ethically in academic contexts (Long and Magerko, 2020; Ng et
al., 2021; Bagalové and Kovacikova, 2026).

For this reason, the present monograph understands Al literacy as a multidimensional university
competence. It includes knowledge of Al tools and their limitations, practical ability to use Al
for academic tasks, critical evaluation of Al-generated outputs, awareness of ethical boundaries
and responsible decision-making. Such an understanding corresponds with current international
approaches to Al literacy, which emphasise not only technical skills but also human-centred,
ethical and critical engagement with Al systems (Long and Magerko, 2020; Ng et al., 2021;
UNESCO, 2024; European Commission, 2022).

At the same time, the integration of Al into higher education should not be interpreted only in
positive terms. Al tools can support learning, efficiency, access to information, language
development and personalised assistance, but they may also create risks connected with over-
reliance, academic dishonesty, inaccurate information, hallucinated sources, data privacy,
reduced critical thinking and weakening of student authorship. A balanced theoretical
discussion therefore needs to include both the opportunities and the risks of Al-supported
learning (Farrokhnia et al., 2024; European Commission, 2022; OECD, 2026).

This balanced perspective is particularly important in relation to Generation Z students. They
have grown up in digitally saturated environments and often use online tools naturally and
frequently. However, frequent digital use does not automatically mean advanced digital or Al
literacy. Students may be confident users of digital technologies while still lacking critical,
ethical and academic strategies for working with emerging tools such as generative Al (Twenge,
2017; Seemiller and Grace, 2016; Chan and Lee, 2023; Bagalova and Kovacikova, 2026).

A critical view of digital technology and Al is also present in the work and public commentary
of Martin Jan Stransky, who draws attention to the possible effects of excessive digital
technology use on attention, memory and critical thinking. His perspective is relevant because
it reminds educators that Al should not be understood only as a productivity tool, but also as a
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technology that may influence how students think, learn and process information. In the context
of higher education, this critical view supports the need for pedagogically guided, reflective
and ethically grounded AI use rather than uncritical adoption of Al tools (Stransky, 2025;
Stransky, 2024).

In English for Specific Purposes courses at technical universities, these issues become
especially relevant. Students need English for academic and professional communication, but
they also increasingly use Al tools when working with specialised terminology, technical texts,
presentations, academic sources and written assignments. ESP instruction can therefore become
a meaningful space for developing Al literacy because it connects language learning with
academic communication, digital competence, professional preparation and ethical reflection
(Hurajova, Luprichova and Chmelikova, 2024; Hurajova and Chmelikova, 2025).

The following chapter introduces the key theoretical concepts on which the empirical research
is based. It first discusses artificial intelligence and generative Al in university learning. It then
defines Al literacy as a multidimensional competence and finally examines the opportunities
and risks of Al in academic contexts. These theoretical foundations provide the basis for the
empirical part of the monograph, which investigates how Al-enhanced ESP instruction may
support the development of Al literacy among technical university students.

1.1 Artificial Intelligence and Generative Al in University Learning

Before discussing the role of Al in higher education, it is necessary to clarify briefly what is
meant by artificial intelligence. The idea of machine intelligence existed before the term itself
became established. One of the most important early contributions was Turing’s discussion of
the question whether machines can think and his proposal of the imitation game as a way of
considering machine intelligence (Turing, 1950). Although Turing did not use the term artificial
intelligence in the contemporary institutional sense, his work became one of the conceptual
foundations for later debates about intelligent machines.

The term artificial intelligence became established in connection with the Dartmouth Summer
Research Project on Artificial Intelligence, proposed by John McCarthy, Marvin Minsky,
Nathaniel Rochester and Claude Shannon in 1955 and held in 1956. The proposal was based on
the assumption that learning and other aspects of intelligence could, in principle, be described
precisely enough for a machine to simulate them. The Dartmouth project is therefore commonly
understood as one of the founding moments of Al as a research field (McCarthy et al., 1955;
Delipetrev et al., 2020).

Since the mid-twentieth century, Al has developed through several stages, including symbolic
approaches, expert systems, machine learning, neural networks, deep learning and, more
recently, generative Al. These developments show that Al should not be understood as a single
tool or one specific technology. It is rather a broad field that includes different methods and
systems designed to perform tasks associated with human intelligence, such as learning,
reasoning, problem-solving, language processing, perception and decision-making (Russell and
Norvig, 2021; Delipetrev et al., 2020).
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A widely used contemporary approach describes Al through the concept of intelligent agents.
In this view, an intelligent system perceives information from its environment and acts upon
that environment in order to achieve particular goals. This definition is useful because it does
not reduce Al only to human-like thinking. Instead, it emphasises the ability of systems to
process information, make decisions and produce outputs in relation to specific tasks (Russell
and Norvig, 2021). For the purposes of the present monograph, however, Al is understood
primarily from an educational perspective: as a group of technologies that can support, automate
or transform tasks connected with learning, communication, language production, information
processing and academic work.

In university contexts, artificial intelligence is now encountered mainly through accessible
digital tools rather than through abstract technological systems. Students use Al-powered search
tools, grammar checkers, translation systems, recommendation systems, writing assistants,
chatbots, presentation tools and image or video generators. These tools have gradually become
part of academic work because they can help students search for information, reformulate texts,
explain concepts, summarise materials, generate ideas, prepare visual outputs and receive
language support (UNESCO IESALC, 2023; Farrokhnia et al., 2024; Absolon, 2024). In
relation to translation technologies, Welnitzova (2024) points out that machine translation has
become an important communication tool for both general users and professional translators,
although its output still depends on several factors and often requires human revision.

Generative artificial intelligence represents a particularly significant development because it
can produce new text, images, slides, code, audio or video in response to user prompts. Tools
such as ChatGPT, Copilot, Gemini, Claude, Canva, Gamma and other Al-supported
applications allow users to interact with Al systems in natural language and obtain outputs that
may appear coherent, fluent and academically useful. In higher education, this has changed
students’ access to writing support, language assistance, idea generation and presentation
preparation (UNESCO IESALC, 2023; OECD, 2026).

The educational potential of generative Al lies partly in its accessibility. Unlike specialised
software that requires advanced technical training, generative Al tools can be used by students
from various disciplines, including non-computer-science fields. This makes them relevant not
only for technical subjects, but also for language learning, academic writing, communication,
presentation skills and professional preparation. UNESCO IESALC (2023) notes that ChatGPT
and similar tools can be used in higher education for activities such as generating ideas,
explaining concepts, supporting writing and assisting with teaching and learning processes.

At the same time, the fact that generative Al tools produce fluent and confident outputs creates
a specific educational challenge. Their answers may appear authoritative even when they are
incomplete, inaccurate, biased or unsupported by reliable sources. For this reason, Al-supported
academic work requires more than technical ability to operate a tool. Students need to evaluate
the quality, accuracy, relevance and appropriateness of Al-generated content before using it in
academic tasks (European Commission, 2022; Farrokhnia et al., 2024).

The OECD similarly emphasises that generative Al can support learning when it is used with
clear pedagogical guidance, but it may fail to produce real learning gains if students simply
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outsource tasks to Al. This distinction is essential for higher education because improved task
completion does not automatically mean improved understanding. If students rely on Al-
generated answers without active cognitive engagement, the visible quality of their work may
increase while their actual learning remains superficial (OECD, 2026).

This concern is also present in critical discussions of Al and cognition. Stransky draws attention
to the risk that excessive digital dependence may affect attention, memory and critical thinking.
His perspective should be used as a critical medical and public-intellectual view rather than as
the main empirical foundation for educational policy. Nevertheless, it contributes an important
cautionary argument: educational Al use should preserve intellectual effort, independent
judgement and the development of thinking skills (Stransky, 2025; Stransky, 2024).

A similar concern appears in broader critical literature on technology and cognition. Carr (2010)
argues that digital environments may encourage fragmented attention and shallow processing
of information if users constantly move between short, rapidly changing inputs. Turkle (2015)
also warns that digital technologies may reshape communication, reflection and human
interaction when they are used as substitutes for deeper engagement. These perspectives do not
mean that Al should be excluded from education, but they support the argument that Al use
must be guided, reflective and connected with real learning.

In language education and academic communication, generative Al tools offer several practical
benefits. They can support vocabulary development, reformulation, grammar correction,
translation comparison, text simplification, explanation of terminology and preparation of
presentation content. For students who study English for Specific Purposes, such support may
be particularly valuable because they often need to work with technical vocabulary, discipline-
specific texts and academic communication tasks in a foreign language (Hurajovad and
Chmelikové, 2025; Bagalova and Kovacikova, 2026).

However, Al-supported language work also raises important questions about authorship,
accuracy and academic integrity. If students use Al only to improve grammar or clarify
terminology, the tool may function as learning support. If they use it to generate complete
assignments without personal engagement, the tool may undermine authorship and learning.
This distinction 1s central to responsible Al use in higher education and requires explicit
institutional and pedagogical guidance (European Commission, 2022; UNESCO IESALC,
2023; Bagalova and Kovacikova, 2026).

The Slovak educational context also confirms the relevance of this issue. Bagalova and
Kovacikova (2026) argue that Al literacy should be understood as an extension of digital
literacy in bilingual and content-integrated educational contexts. Their findings suggest that
teachers may have strong functional digital skills but still lack conceptual and ethical
frameworks for responsible Al integration. This distinction is also relevant for university
students: the ability to use digital or Al tools frequently does not automatically mean that
students can use them critically, ethically and academically.

In the context of ESP and technical higher education, Al tools should therefore be approached
as educational instruments that require pedagogical framing. Their value does not lie only in
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accelerating academic tasks, but in helping students learn how to ask better questions, formulate
clearer prompts, evaluate outputs, work with sources, improve language and reflect on
responsible academic use. When integrated meaningfully, generative Al can support the
development of both language competence and Al literacy (Long and Magerko, 2020; Ng et al.,
2021; Hurajovéa, Luprichova and Chmelikova, 2024).

This subchapter has shown that artificial intelligence, and especially generative Al, has become
an important part of university learning. Its use offers clear opportunities for academic support,
language development and more flexible access to information. However, these opportunities
are inseparable from risks related to reliability, over-reliance, reduced critical engagement and
academic integrity. For this reason, the central educational question is not whether students will
use Al but whether they will learn to use it purposefully, critically and responsibly.

1.2 AI Literacy as a Multidimensional Competence

The growing presence of artificial intelligence in higher education has made Al literacy an
increasingly important academic competence. Since students now use Al tools for searching
information, preparing written assignments, improving language, generating ideas, creating
presentations and solving study-related problems, it is no longer sufficient to understand Al
only as a technological phenomenon. In educational contexts, Al literacy refers to the ability to
understand, use, evaluate and ethically apply Al technologies in ways that support learning,
communication and responsible academic work (Long and Magerko, 2020; Ng et al., 2021;
UNESCO, 2024).

One of the most influential definitions of Al literacy was proposed by Long and Magerko
(2020), who define it as a set of competences that enable individuals to critically evaluate Al
technologies, communicate and collaborate effectively with Al, and use Al as a tool in everyday,
academic and professional contexts. This definition is particularly useful for higher education
because it does not reduce Al literacy to programming knowledge or technical expertise.
Instead, it emphasises critical evaluation, interaction with Al systems and purposeful use. From
this perspective, university students do not need to become Al developers, but they need to
understand what Al tools can and cannot do, how to interact with them effectively and how to
evaluate their outputs critically.

Ng et al. (2021) also understand Al literacy as a complex and multidimensional construct. Their
framework includes several interconnected areas: knowing and understanding Al, using and
applying Al, evaluating and creating with Al, and understanding ethical issues related to Al
This model is relevant to the present monograph because the empirical research also examines
students’ knowledge of Al their use of Al tools, their self-perceived competence, their attitudes
and their ethical awareness. Al literacy is therefore not treated as one isolated skill, but as a
combination of knowledge, practical ability, critical judgement and responsible behaviour.

Al literacy is also closely connected with broader discussions of artificial intelligence in
education. Holmes, Bialik and Fadel (2019) argue that Al in education should not be understood
only in terms of technological innovation, but also in terms of its implications for teaching,
learning, assessment and the roles of teachers and learners. Their perspective supports the view
that Al literacy is not merely operational knowledge of tools, but part of a broader educational
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competence that includes understanding how Al may affect learning processes, decision-
making and educational responsibility.

The ethical dimension of Al literacy is emphasised strongly by Dignum (2019), who argues that
responsible Al requires attention not only to the technical system itself, but also to the social
and institutional context in which Al is designed, implemented and used. This perspective is
important for higher education because students’ use of Al is not an isolated technical activity.
It takes place within academic rules, assessment practices, authorship expectations and
institutional understandings of academic integrity. Therefore, Al literacy must include
responsibility, transparency and human accountability (Dignum, 2019; European Commission,
2022).

The ability to evaluate Al-generated outputs has also become a central concern in recent
educational research. Bearman et al. (2024) connect generative Al with the concept of
evaluative judgement and argue that students need to learn how to judge the quality of Al
outputs and Al-supported processes. This is particularly relevant in academic contexts because
students may receive fluent and convincing Al-generated responses that still require careful
verification. Al literacy therefore includes not only the ability to produce outputs with Al, but
also the ability to judge whether those outputs are accurate, relevant, reliable and appropriate
for the academic task.

Although several Al literacy frameworks have been proposed, there is no single universally
accepted model of Al literacy in higher education. Some frameworks emphasise technical
understanding and interaction with Al systems, while others focus more strongly on ethics,
critical evaluation, social consequences, academic integrity or discipline-specific transfer. Gu
and Ericson (2025), in their integrative review of Al literacy in K-12 and higher education,
point out that the concept of Al literacy remains diverse and that it can be approached from
functional, critical and sociocultural perspectives. This confirms that Al literacy is not a fixed
or narrow construct, but an evolving educational concept.

More recent higher-education models also show that Al literacy can be structured in different
ways. Hackl, Mueller and Sailer (2025), for example, propose the Al Literacy Heptagon, which
includes technical, applicational, critical thinking, ethical, social, integrational and legal
dimensions. Their model is useful because it demonstrates the complexity of Al literacy in
higher education and shows that Al literacy can include more dimensions than simple tool use.
At the same time, such detailed frameworks may be too broad for a small-scale ESP-based
educational intervention. The present monograph therefore uses a more compact synthesis
adapted to its empirical focus.

The present monograph does not attempt to replace existing Al literacy frameworks. Instead, it
uses a simplified five-dimensional synthesis adapted to the aim of the empirical research and to
the context of ESP instruction at a technical university. The five dimensions — understanding
Al using and applying Al, evaluating Al outputs, ethical and responsible use, and academic
and professional transfer — were selected because they correspond directly with the research
instruments and the Al-enhanced ESP intervention. They also reflect the practical needs of
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university students who use Al tools for information searching, language support, source work,
presentation preparation and academic communication.

These dimensions are summarised in Figure 1.
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Figure 4: Core Dimensions of Al Literacy in Higher Education
Source: Author’s own elaboration based on Long and Magerko (2020), Ng et al. (2021), UNESCO (2024),

Bagalova and Kovacikova (2026), Gu and Ericson (2025), and Hackl, Mueller and Sailer (2025). Visual design
prepared with Al assistance, content checked and edited by the author.

The first dimension, understanding Al, refers to students’ basic conceptual knowledge of
artificial intelligence. This includes understanding what Al is, what generative Al is, how Al
tools produce outputs and what limitations such tools may have. Students do not need detailed
technical expertise, but they should understand that Al-generated answers are produced through
computational processes and data-based models, not through human understanding. This
distinction is important because students may otherwise interpret fluent Al-generated text as
automatically reliable or authoritative (Long and Magerko, 2020; UNESCO IESALC, 2023).

The second dimension, using and applying Al, concerns the practical ability to work with Al
tools for learning and academic tasks. In higher education, students may use Al to search for
information, generate ideas, explain difficult concepts, reformulate texts, support grammar and
vocabulary development, prepare presentations or organise study materials. However, practical
use should not mean passive dependence on Al-generated content. It should involve purposeful
tool use, effective prompting and active student engagement with the output (Ng et al., 2021;
Holmes et al., 2019; UNESCO, 2024).
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The third dimension, evaluating Al outputs, is central to academic Al literacy. Al-generated
content may be incomplete, inaccurate, biased, outdated or unsupported by reliable sources.
Students therefore need to assess the quality, relevance, accuracy and reliability of Al outputs
before using them in academic work. This dimension is especially important in relation to
academic source work, because generative Al tools may produce plausible but false references
or misleading summaries. Critical evaluation of Al output is therefore closely connected with
academic reading, source verification, information literacy and evaluative judgement
(European Commission, 2022; Farrokhnia et al., 2024; Bearman et al., 2024).

The fourth dimension, ethical and responsible use, refers to students’ ability to recognise the
boundaries between acceptable Al-supported assistance and inappropriate academic
dependence on Al. Al can support students in learning, planning, revising and improving their
work, but it can also be misused to produce complete assignments without sufficient student
authorship. Ethical Al literacy therefore includes transparency, acknowledgement of Al use,
respect for academic integrity, awareness of data privacy, and the ability to preserve one’s own
thinking and responsibility in academic tasks (Dignum, 2019; European Commission, 2022;
UNESCO, 2024).

The fifth dimension, academic and professional transfer, concerns the ability to apply Al
literacy beyond one isolated classroom activity. University students need Al-related
competences not only for individual assignments, but also for future academic, professional and
lifelong learning contexts. For technical university students, this is particularly relevant because
their future work may involve Al-supported systems, digital communication, technical
documentation, professional presentations, data processing and international cooperation. Al
literacy should therefore be understood as part of broader academic and professional
competence (UNESCO, 2024; Hurajova and Chmelikova, 2025).

The relationship between digital literacy and Al literacy is especially important. Digital literacy
traditionally refers to the ability to access, evaluate, use and communicate information through
digital technologies. However, Al literacy goes further because Al tools do not only provide
access to information; they generate, transform and mediate content. Students must therefore
understand not only how to use digital tools, but also how Al systems influence the production,
interpretation and credibility of information (Ng et al., 2021; Bagalovéa and Kovéacikova, 2026).

Bagalova and Kovacikova (2026) argue that Al literacy should be seen as part of an expanded
understanding of digital literacy, particularly in bilingual and content-integrated educational
contexts. Their findings suggest that teachers may demonstrate strong functional digital skills
and regular technology use, but still lack conceptual and ethical frameworks for responsible Al
integration. This distinction is relevant also for university students. The fact that students
frequently use Al tools does not automatically mean that they possess developed Al literacy.
They may know how to access and operate tools, but they may still need support in
understanding Al, evaluating outputs, acknowledging Al use and applying Al responsibly in
academic contexts.

The European and international policy context also supports the importance of Al literacy.
UNESCO’s AI Competency Framework for Students emphasises that students should develop
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a human-centred understanding of Al, ethical awareness, knowledge of Al techniques and
applications, and the ability to use Al responsibly (UNESCO, 2024). Similarly, the European
Commission’s ethical guidelines on Al and data in teaching and learning stress the importance
of human agency, transparency, fairness, accountability and responsible educational use of Al
(European Commission, 2022). These frameworks show that Al literacy is not only a technical
issue, but also an ethical and educational priority.

The EU Artificial Intelligence Act further strengthens the relevance of Al literacy by explicitly
requiring attention to Al literacy among people who work with or are affected by Al systems.
Although this regulation is primarily legal and institutional in nature, it has clear implications
for higher education. Universities are expected to prepare students for environments in which
Al-supported tools and systems will increasingly shape professional, social and academic
practices (European Union, 2024).

For the purposes of the present monograph, Al literacy is therefore understood as a
multidimensional competence consisting of knowledge, practical use, critical evaluation,
ethical awareness and transfer into academic and professional practice. This understanding
directly informs the empirical part of the research. The pre- and post-intervention
questionnaires examine students’ experience with Al, frequency and purposes of use,
knowledge and understanding, attitudes, ethical perception, self-assessed competence and
transfer of Al skills into academic practice. The instructional intervention similarly focused not
only on tool use, but also on prompting, source searching, presentation preparation, video
creation and responsible academic application.

The analysis therefore indicates that Al literacy should be developed intentionally rather than
left to students’ spontaneous experimentation with Al tools. Students may already use Al
frequently, but structured educational guidance is necessary if this use is to become purposeful,
critical, academically relevant and ethically responsible. In this sense, Al literacy represents an
important competence for higher education, especially in ESP contexts where students use
English, digital tools and academic communication skills together.

1.3 Opportunities and Risks of Al in Academic Contexts

The integration of artificial intelligence into higher education brings both significant
opportunities and serious challenges. Al tools can support learning, communication, academic
writing, information searching, feedback, language development and productivity. At the same
time, they raise concerns related to accuracy, academic integrity, authorship, over-reliance, bias,
privacy and the possible weakening of critical thinking. For this reason, Al in academic contexts
should not be discussed only as a technological innovation, but as a complex educational
phenomenon that requires pedagogical, ethical and institutional reflection (Zawacki-Richter et
al., 2019; Holmes et al., 2019; Kasneci et al., 2023).

One of the main opportunities of Al in higher education is its potential to provide students with
more flexible learning support. Al tools can explain difficult concepts, generate examples,
simplify complex texts, offer language corrections, support vocabulary development and help
students organise ideas. For students who need additional support outside classroom contact
hours, such tools may function as accessible learning assistants. Kasneci et al. (2023) argue that
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large language models can support education by generating explanations, examples, exercises
and feedback, although their use must be accompanied by appropriate teacher guidance and
student literacy. In the context of STEM education, Mistina (2026) argues that generative Al
may support personalised learning, increase the visibility of female role models and encourage
reflection on gender stereotypes, which shows that Al can also be used to promote inclusive
educational practices.

Al can also support individualised learning. Since students differ in language proficiency, prior
knowledge, confidence and learning pace, Al tools may help them access explanations and
examples adapted to their immediate needs. This is especially relevant in language learning and
ESP contexts, where students often need support with terminology, sentence formulation, text
comprehension and professional communication. However, such individualisation should not
be understood as a replacement for the teacher. Rather, Al may function as an additional support
mechanism within a pedagogically designed learning environment (Holmes et al., 2019;
Zawacki-Richter et al., 2019).

Another important opportunity concerns academic writing and language support. Students may
use Al tools to improve grammar, reformulate sentences, check clarity, generate outlines,
compare translations or receive suggestions for improving coherence. In this sense, Al can
support the writing process, especially for students writing in a foreign language. Nevertheless,
Al-supported writing should be understood as assistance within the student’s own writing
process, not as a substitute for student authorship. The distinction between support and
substitution is central to responsible academic Al use (Cotton et al., 2024; European
Commission, 2022).

In relation to translation and multilingual communication, Al tools have already become part
of academic and professional language practice. Machine translation and Al-supported
translation systems can help users understand texts in foreign languages, compare formulations
and access information across linguistic boundaries. Welnitzova (2024) points out that machine
translation has become an important communication tool for both general users and professional
translators, although its output is influenced by several factors and often requires human
revision. This is relevant for ESP students because they increasingly work with technical texts,
terminology and academic sources in English.

Al tools also offer opportunities for academic source orientation and information processing.
Students may use Al to identify possible directions for research, summarise complex texts,
generate search terms or clarify unfamiliar terminology. However, this use requires particular
caution. Al-generated summaries or references may appear plausible even when they are
incomplete or incorrect. Therefore, Al-supported source work should always be combined with
independent verification, reading of original sources and critical judgement (Farrokhnia et al.,
2024; Bearman et al., 2024).

Presentation preparation and multimodal communication represent another area where Al tools
may support academic work. Applications that generate slides, visual materials, images or video
content can help students prepare academic or professional presentations more efficiently. Such
tools may be particularly useful in ESP courses, where students practise presentation skills,
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poster preparation and technical explanation. However, the quality of Al-generated visual or
multimodal outputs still needs to be evaluated in terms of accuracy, clarity, relevance, copyright,
visual appropriateness and academic purpose (Holmes et al., 2019; Hurajovéa and Chmelikova,
2025).

Despite these opportunities, the use of Al in academic contexts involves several risks. One of
the most frequently discussed problems is the reliability of Al-generated outputs. Large
language models can produce fluent and coherent text, but this does not guarantee factual
accuracy. Bender et al. (2021) warn that large language models generate language on the basis
of statistical patterns rather than genuine understanding. This is important for education because
students may mistake linguistic fluency for reliability. A well-written Al-generated answer may
still contain factual errors, unsupported claims or misleading interpretations. At the same time,
Mistina (2026) warns that the educational use of generative Al requires careful attention to
algorithmic bias, digital inequality and human oversight, since Al tools may otherwise
reproduce rather than reduce existing disparities.

The other risk concerns hallucinated or fabricated sources. Generative Al tools may produce
references that look academically credible but do not actually exist or do not support the claim
for which they are cited. This problem is particularly serious in higher education because
academic work depends on verifiable sources, transparent citation and responsible engagement
with literature. If students use Al-generated references without checking them, they may
unintentionally include false or misleading information in their assignments (Farrokhnia et al.,
2024; Cotton et al., 2024).

Academic integrity is one of the central challenges associated with Al use in universities. Al
tools can be used ethically to support brainstorming, planning, language improvement or
feedback. However, they can also be misused to generate complete assignments, essays or
reports without sufficient student input. Cotton et al. (2024) discuss the challenges that
ChatGPT creates for academic honesty and argue that universities need to rethink assessment,
plagiarism policies and guidance for students. In this context, the key issue is not only whether
students use Al, but how transparently and responsibly they use it.

The question of authorship is closely connected with academic integrity. If students use Al to
generate substantial parts of a written assignment, it may become unclear which ideas,
formulations or arguments are genuinely theirs. This does not mean that every use of Al in
writing is inappropriate. However, students need to understand the difference between using Al
as a support tool and submitting Al-generated work as their own. This distinction requires
explicit institutional guidance and classroom discussion (European Commission, 2022;
UNESCO, 2024).

Over-reliance on Al represents another important risk. If students repeatedly use Al to solve
academic tasks without engaging in their own thinking, reading, writing and problem-solving,
Al may reduce rather than support learning. The OECD warns that generative Al can improve
the visible quality of student outputs without necessarily producing deeper learning gains if
students simply outsource cognitive work to Al systems (OECD, 2026). This issue is highly
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relevant in higher education, where the purpose of assignments is not only task completion, but
the development of knowledge, reasoning and independent judgement.

Critical voices from technology and education research also draw attention to the broader
cognitive and social consequences of digital dependence. Selwyn (2019) argues that educational
technology should be approached critically and that claims about technological improvement
in education should not be accepted automatically. Similarly, Stransky (2024) warns against the
weakening of attention, memory and independent thinking in digitally saturated environments.
These perspectives do not reject technology as such, but they support the need for reflective
and pedagogically guided use of Al in education.

Bias is another significant concern. Al systems are trained on large datasets that may contain
social, cultural, linguistic or ideological biases. As a result, Al-generated outputs may reproduce
stereotypes, marginalise certain perspectives or present culturally limited interpretations as
neutral. Bender et al. (2021) emphasise that large language models may amplify harmful biases
present in their training data. For students, this means that Al outputs should not be accepted as
objective or universally valid. They require critical reading, comparison with reliable sources
and awareness of the social conditions under which Al systems are developed.

Privacy and data protection also need to be considered. When students use Al tools, they may
enter personal data, unpublished academic work, institutional information or sensitive content
into external systems. This raises questions about data storage, reuse, ownership and
confidentiality. Borenstein and Howard (2021) argue that Al ethics education should address
not only technical issues, but also responsibility, transparency, privacy and the broader social
consequences of Al use. In higher education, students and teachers therefore need clear
guidance on what kinds of data should not be submitted to Al tools.

Another challenge concerns unequal access to Al tools and unequal levels of Al literacy. Some
students may have regular access to advanced Al systems, paid versions of tools or stronger
prior digital competence, while others may use only limited free tools or lack confidence in
working with Al. This may create new inequalities in academic performance and participation.
Zawacki-Richter et al. (2019) point out that although AI applications in higher education are
expanding, their pedagogical integration remains uneven. Universities should therefore avoid
assuming that all students have the same Al-related resources, competences or confidence.

The opportunities and risks of Al in academic contexts can therefore be understood as
interconnected rather than separate. The same tool that helps students improve language may
also be misused to replace student writing. The same chatbot that supports explanation may also
produce inaccurate information. The same Al-supported presentation tool that saves time may
also produce superficial or visually attractive but academically weak content. For this reason,
the educational value of Al depends less on the tool itself and more on how it is used, guided,
evaluated and reflected upon (Kasneci et al., 2023; Bearman et al., 2024).
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The main opportunities and risks discussed in this subchapter are summarised in Figure 2.

OPPORTUNITIES

Learning support

Helps students understand concepts,
explain topics and generate examples.

Language assistance

Supports grammar, vocabulary,
translation and text reformulation.

Feedback and revision

Provides suggestions for improvement,
clarifies ideas and supports editing.

Source orientation

Helps identify keywords, summarise texts
and explore possible research directions.

Presentation support
Assists in creating slides, visuals

and multimodal content.

Productivity

Inaccurate outputs

Al may generate factually incorrect,
incomplete or misleading information.

Fabricated sources

Al can produce references that look real
but do not exist or are unreliable.

Academic misconduct

Risk of using Al to complete assignments
without sufficient student contribution.

Over-reliance

Dependence on Al may reduce critical
thinking and independent learning.

Bias
Al outputs may reflect social, cultural
or linguistic biases in training data.

Privacy concerns
Sharing personal or academic data

Saves time on routine tasks and helps

students manage academic workload. may raise confidentiality and security risks.

Figure 5: Opportunities and Risks of Generative Al in Academic Contexts
Source: Author's own elaboration based on Zawacki-Richter et al. (2019), Kasneci et al. (2023), Farrokhnia et al.

(2024), Cotton et al. (2024), Bender et al. (2021), and Bearman et al. (2024). Visual design prepared with Al

assistance, content checked and edited by the author.

As Figure 2 shows, the academic use of generative Al cannot be evaluated only in terms of its
benefits or only in terms of its risks. The same technological affordances that support learning,
language development, feedback, source orientation, presentation preparation and productivity
may also create problems related to inaccurate outputs, fabricated sources, academic
misconduct, over-reliance, bias and privacy. This dual character of Al use is particularly
important for the present monograph, because the empirical intervention did not aim to
encourage uncritical use of Al tools. Rather, it aimed to help ESP students develop more
informed, selective and responsible ways of using Al in academic and professionally oriented
communication.

For the purposes of the present monograph, the most important implication is that Al should be
integrated into higher education through explicit pedagogical guidance. Students should not be
left to develop Al practices only through trial and error. They need opportunities to test Al tools,
compare outputs, identify weaknesses, verify sources, discuss ethical boundaries and reflect on
the role of Al in their own learning. This is especially important in ESP contexts, where students
use Al not only for general study support, but also for academic communication, technical
vocabulary, source work, presentation preparation and future professional communication.

The analysis in this subchapter shows that Al in academic contexts cannot be evaluated in a
one-sided way. It offers clear educational opportunities, especially in relation to accessibility,
language support, feedback, academic communication and productivity. At the same time, it
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creates risks connected with reliability, authorship, academic integrity, over-reliance, bias,
privacy and unequal access. The central pedagogical task is therefore not to prohibit or
uncritically promote Al, but to teach students how to use it purposefully, critically, transparently

and responsibly.
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2 Generation Z University Students and AI Use

The integration of artificial intelligence into higher education is closely connected with the
characteristics of contemporary university students. The present monograph focuses on students
who belong to Generation Z, a cohort whose everyday lives have been shaped by digital
technologies, permanent internet access, social media, mobile communication and rapid
information exchange. These students often enter university with extensive experience of digital
environments; however, this experience should not be automatically interpreted as advanced
academic digital competence or Al literacy.

The aim of this chapter is to examine Generation Z university students as digitally immersed
learners and to discuss how their familiarity with digital technologies relates to their use of
artificial intelligence in academic contexts. The chapter first outlines the main characteristics
of Generation Z as a student cohort. It then explains why the concept of the “digital native”
should be treated critically, especially in relation to academic work, critical thinking and ethical
Al use. Finally, it prepares the theoretical ground for the empirical part of the monograph, which
investigates how technical university students use Al tools in ESP learning and how structured
Al-focused instruction may support more responsible and academically meaningful use of these
tools.

2.1 Generation Z as Digitally Immersed Learners

Generation Z is usually understood as the generation born from the mid-1990s to the early
2010s. Although exact chronological boundaries differ among authors, this cohort is generally
associated with growing up in a world of smartphones, wireless internet, social media platforms,
online video, digital entertainment and constant access to information. Unlike previous
generations, many Generation Z students do not remember a period in which digital
technologies were not part of everyday communication, learning and leisure activities. Twenge
(2017) characterises this cohort, which she also refers to as iGen, as the first generation to spend
adolescence in a fully smartphone-saturated environment.

This digital environment has influenced how Generation Z students communicate, search for
information, learn, form opinions and participate in social life. Seemiller and Grace (2016)
describe Generation Z college students as a cohort with specific expectations regarding
communication, independence, social engagement and learning. They tend to value practical
relevance, visual and interactive forms of information, autonomy, immediacy and meaningful
connection between education and real-life application. In higher education, these
characteristics may influence students’ preferences for flexible learning formats, digital
resources, collaborative tasks and technology-supported academic work.

Seemiller et al. (2019) further emphasise that Generation Z students often prefer learning that
is practical, visually supported, interactive and connected with real-world contexts. Their
learning preferences are frequently associated with multimedia resources, online information,
short formats, social interaction and opportunities for active participation. Such preferences are
relevant to university teaching because students may respond positively to learning tasks that
combine digital tools, collaboration, problem-solving and creative output. At the same time,
these preferences may also create pedagogical challenges if students expect rapid answers,

25



simplified explanations or immediate feedback without deeper engagement with complex
academic content.

The concept most frequently associated with digitally immersed young people is the idea of the
“digital native”. Prensky (2001) introduced this influential term to describe students who had
grown up surrounded by digital technologies and were therefore assumed to think and learn
differently from previous generations. According to this view, young people raised in digital
environments are naturally fluent in using digital technologies and may require different
educational approaches from those used with earlier generations. Although this concept became
widely used in educational discourse, it has also been strongly criticised.

Bennett, Maton and Kervin (2008) argue that the idea of a homogeneous generation of digital
natives is too simplistic and may be misleading. Their critique is important because it warns
against assuming that all young students possess the same level of technological competence,
the same access to digital tools or the same ability to use technology effectively for learning.
Digital experience is uneven and depends on social, educational, economic and personal factors.
Therefore, even students who use technology frequently may still need explicit instruction in
academic digital practices.

Similarly, Margaryan, Littlejohn and Vojt (2011) show that university students’ use of digital
technologies is often more limited and conventional than the digital native discourse suggests.
Their findings indicate that students may use common technologies regularly, but this does not
automatically mean that they engage with advanced digital tools for learning or that they
possess sophisticated digital learning strategies. This distinction is particularly relevant to Al
use. Students may use Al tools frequently and intuitively, but they may still lack the ability to
evaluate Al-generated outputs, verify information, recognise bias or apply Al responsibly in
academic work.

Kirschner and De Bruyckere (2017) also challenge the myths of the digital native and the
multitasker. They argue that being born in a digital age does not automatically make students
information-literate, and that extensive exposure to technology does not guarantee effective
learning. Their argument is important for the present monograph because it supports the
distinction between digital familiarity and Al literacy. Students may be comfortable with digital
interfaces, but comfort with technology is not the same as critical, ethical and academically
appropriate use of Al

This distinction is also supported by research on Generation Z in higher education. While
Generation Z students may be confident users of digital tools, their learning still requires
structure, feedback, guidance and critical reflection. Seemiller and Grace (2016) emphasise that
Generation Z students often appreciate independence, but they also value clear expectations
and purposeful learning. In academic contexts, this means that students should not be left alone
to develop their Al practices through informal experimentation. They need teacher guidance,
institutional rules and opportunities to practise responsible use.

The psychological and social characteristics of Generation Z should also be considered. Twenge
(2017) argues that this generation is strongly shaped by smartphones and social media, but she
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also links this environment with increased anxiety, lower face-to-face interaction and changes
in attention and social behaviour. Twenge and Campbell (2019) further discuss the relationship
between media use and psychological well-being, pointing to the need for a balanced
understanding of digital technology in young people’s lives. These perspectives do not suggest
that digital technologies are inherently harmful, but they remind educators that digital
immersion has complex cognitive, social and emotional consequences.

In relation to artificial intelligence, Generation Z students are often described as more open to
experimenting with generative Al than older cohorts. Chan and Lee (2023) examined the Al
generation gap and found that Generation Z students tended to express interest in using
generative Al for productivity, efficiency and personalised learning. However, the same study
also emphasises the importance of responsible use, digital literacy, critical thinking and clear
institutional guidelines. This is directly relevant to the present monograph because the aim is
not to determine whether students can access Al tools, but whether structured ESP instruction
can help them use such tools more critically and responsibly.

Research conducted in the Slovak university context also confirms the relevance of this issue.
Pondelikova (2025) examined the integration of Al tools in English language and Anglophone
cultures study programmes at Slovak universities, focusing on both students and teachers. Her
findings show that Al has already become part of university teaching and learning, while also
raising questions related to academic integrity, ethical use, critical thinking and institutional
preparedness. This Slovak context is important for the present monograph because it shows that
Al use among Generation Z students is not only a global trend, but also a concrete issue within
Slovak higher education.

Luprichova (2025) also demonstrates the pedagogical potential and limits of Al tools in
university-level British history education. In her study, first-year students used ChatGPT,
Perplexity and HeyGen to analyse historical figures, verify Al-generated content and create Al-
supported presentations. The findings indicate that Al tools can enhance student engagement,
creativity and digital storytelling, but they also reveal challenges in source validation and
critical analysis. This is particularly relevant to the present research because it confirms that Al-
supported activities can be valuable in humanities and language-related university courses,
provided that they include critical verification and structured reflection.

For ESP students at technical universities, the relationship between Generation Z and Al use is
especially important. These students usually need English for academic and professional
communication, including technical terminology, source work, presentations, project
communication, documentation and future workplace interaction. Their digital familiarity may
help them adopt Al tools quickly, but it does not ensure that they can use them effectively for
specialised academic and professional purposes. In ESP contexts, Al tools may support
language development, technical explanation, text reformulation, presentation preparation and
source orientation, but only if students learn to evaluate outputs and remain responsible for their
own academic work.

Therefore, Generation Z should not be understood simply as a generation that “naturally knows
technology”. It is more accurate to describe them as digitally immersed learners whose
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academic development depends on how their everyday digital experience is transformed into
critical, ethical and purposeful academic competence. This distinction forms an important basis
for the present monograph. The empirical research focuses on students who already use digital
and Al tools, but it investigates whether structured Al-focused ESP instruction can support a
more conscious, responsible and academically relevant form of Al use.

The analysis in this subchapter shows that digital immersion is an important characteristic of
Generation Z, but it should not be confused with Al literacy. Students’ familiarity with digital
technologies may create favourable conditions for Al-supported learning, yet it also requires
pedagogical guidance, critical evaluation and ethical awareness. In higher education, the task is
therefore not only to integrate Al tools into learning, but to help students move from intuitive
digital use towards informed, reflective and responsible academic practice.

2.2 From Digital Familiarity to Responsible Al Use

The previous subchapter showed that Generation Z university students are digitally immersed
learners. However, digital immersion should not be confused with responsible academic use of
technology. Students may be highly familiar with smartphones, social media, online
communication, search engines and Al tools, but this familiarity does not automatically mean
that they can use these tools critically, ethically or effectively for university study. In higher
education, the central pedagogical task is therefore to help students move from everyday digital
familiarity towards responsible Al use.

Digital familiarity can be understood as regular exposure to digital technologies and confidence
in using them for everyday purposes. It usually includes communication through social media,
online searching, watching videos, using mobile applications, sharing content and interacting
with digital platforms. These practices may create favourable conditions for learning with
technology, but they do not necessarily include academic source evaluation, ethical awareness,
data protection, authorship, transparency or critical judgement. For this reason, the concept of
digital familiarity is broader but less demanding than academic digital competence.

Digital literacy research has long emphasised that effective digital use involves more than
technical operation. Eshet-Alkalai (2004) conceptualises digital literacy as a complex set of
cognitive skills needed to work effectively in digital environments. These skills include the
ability to read visual information, evaluate digital content, construct knowledge from nonlinear
information sources and communicate responsibly online. This perspective is relevant to the
present monograph because Al use also requires cognitive and evaluative skills, not only the
ability to operate a tool.

Similarly, van Deursen and van Dijk (2010) distinguish between different types of internet
skills, including operational, formal, information and strategic skills. Their distinction helps
explain why frequent technology use does not automatically produce advanced academic
competence. A student may know how to access a tool and enter a prompt, but may still struggle
to identify reliable information, evaluate relevance, compare sources or use digital output
strategically for academic purposes. In the context of Al, this means that basic operational use
must be developed into critical and purposeful academic use.
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The European Digital Competence Framework also supports this distinction. DigComp 2.2
defines digital competence through areas such as information and data literacy, communication
and collaboration, digital content creation, safety and problem solving (Vuorikari et al., 2022).
These areas are closely related to Al use because students working with Al tools must search
for information, evaluate data, communicate through digital systems, create or adapt content,
protect privacy and solve problems in technologically mediated environments. However,
generative Al adds a new level of complexity because it does not only help students access
information; it produces new texts, summaries, explanations, images, presentations and other
outputs.

Responsible Al use therefore requires more than general digital competence. Students need to
understand that Al-generated content is not neutral, final or automatically reliable. It must be
checked, interpreted, edited and evaluated in relation to the academic task. This is particularly
important because generative Al tools are easy to use and often produce fluent, confident and
convincing responses. The surface quality of Al output may lead students to overestimate its
accuracy or academic value. Therefore, responsible Al use depends on students’ ability to
combine tool use with critical judgement.

Recent research on generative Al literacy confirms this need. O’Dea et al. (2024), examining
university students in the UK and Hong Kong contexts, argue that students should be supported
in developing GenAl literacy because generative Al has rapidly become part of study, work and
daily life. Their findings indicate that prior learning about Al significantly influences students’
generative Al literacy, while age and education level alone are not sufficient predictors. This is
important for the present monograph because it supports the view that Generation Z students
cannot be assumed to possess Al literacy simply because they belong to a digitally immersed
generation.

Annapureddy, Fornaroli and Gatica-Perez (2024) also conceptualise generative Al literacy as a
competence-based construct. Their model includes knowledge of generative Al, effective
interaction with Al systems, prompting, critical evaluation, ethical and legal considerations and
responsible use. This confirms that responsible Al use is not an intuitive ability, but a set of
competences that can and should be developed through education. For ESP students, these
competences are particularly relevant because they use Al not only for general information
searching, but also for language support, technical vocabulary, academic writing, translation,
presentations and professional communication.

Responsible Al use is closely connected with academic integrity. Generative Al can support
brainstorming, text revision, language improvement, explanation and feedback, but it can also
be used to produce complete assignments without sufficient student authorship. Bittle and El-
Gayar (2025), in their systematic review of generative Al and academic integrity in higher
education, show that GenAl can enhance educational engagement and efficiency, but also
creates significant risks related to academic dishonesty. Their findings highlight the need for
digital literacy, ethical guidelines and institutional responses that help students understand
acceptable and unacceptable uses of Al
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This issue is particularly important in the case of Generation Z students because Al tools are
easily accessible and often integrated into platforms they already use. Students may not always
perceive a clear boundary between acceptable support and inappropriate substitution of their
own work. For example, using Al to clarify instructions, generate possible ideas or improve
grammar may be pedagogically acceptable in some contexts, while submitting Al-generated
arguments, fabricated references or complete texts as one’s own work violates academic
integrity. The distinction must therefore be taught explicitly rather than assumed.

Responsible Al use also depends on transparency. Students should know when and how Al use
needs to be acknowledged, what kinds of assistance are allowed in a particular course, and what
types of Al-supported work are considered inappropriate. Without clear guidance, students may
either use Al secretly or avoid useful Al support because they are uncertain about institutional
expectations. Dotan, Parker and Radzilowicz (2024) argue that responsible adoption of
generative Al in higher education requires attention to institutional values, pedagogical goals,
academic freedom and collaborative governance. This perspective suggests that Al use cannot
be regulated only through prohibition; it requires context-sensitive academic policies and
pedagogical discussion. Mistina (2026) similarly shows that targeted curricular intervention can
influence university students’ awareness and attitudes: in his study of humanities and IT
students, exposure to historical female figures in computing increased students’ awareness of
women’s contributions to IT and strengthened support for gender inclusivity.

The Slovak university context reflects similar concerns. Pondelikova (2025), in her monograph
on Al tools in English language and Anglophone cultures study programmes at Slovak
universities, shows that Al integration brings both opportunities and challenges for students and
teachers. Her research points to the importance of Al literacy, ethical use and institutional
preparedness in Slovak higher education. This is relevant to the present monograph because it
confirms that responsible Al use is not only a global educational issue, but also a concrete
challenge for Slovak universities and language-related study programmes.

Luprichova (2025) also demonstrates that Al-supported activities in university-level British
history education can increase engagement, creativity and digital storytelling, but they require
careful source validation and critical analysis. In her study, students used tools such as
ChatGPT, Perplexity and HeyGen to work with historical content, but the pedagogical value of
these tools depended on students’ ability to verify Al-generated information and construct
evidence-based arguments. This finding supports the central argument of the present
subchapter: Al tools can enrich learning only when students are guided towards critical,
reflective and responsible use.

In ESP contexts, the transition from digital familiarity to responsible Al use is especially
significant. Technical university students may use Al tools to reformulate English texts, explain
technical terminology, prepare presentations, summarise materials or support written
assignments. These uses can be educationally valuable, particularly when students work in a
foreign language and need support with academic or professional communication. However,
they also require awareness of accuracy, authorship, terminology, confidentiality and source
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verification. Responsible Al use in ESP therefore involves both language competence and Al-
related academic judgement.

The development of responsible Al use may be understood as a gradual educational process. At
the first level, students have digital exposure and everyday familiarity with online tools. At the
second level, they develop functional digital skills, such as searching, editing, communicating
and creating digital content. At the third level, they develop academic digital competence,
including source evaluation, citation, academic communication and ethical use of digital
materials. At the fourth level, they develop Al literacy, which includes understanding Al, using
Al tools, evaluating outputs and recognising risks. Finally, responsible Al use requires students
to apply these competences transparently, critically and ethically in real academic and
professional tasks.

The transition from everyday digital familiarity to responsible Al use may be understood as a
developmental process. Students first encounter digital technologies in everyday life, then
acquire functional digital skills, gradually develop academic digital competence, and only then
can these abilities be extended into Al literacy and responsible Al use. This process is
summarised in Figure 3.

: e O ==

DIGITAL EXPOSURE DIGITAL SKILLS ACADEMIC DIGITAL Al LITERACY RESPONSIBLE
and FAMILIARITY COMPETENCE Al USE
« Regular use of digital « Operational use of + Information and source ¢ Understanding what Al is » Purposeful, transparent
technologies in everyday digital tools evaluation and how it works and ethical use of Al
life « Email, file management, » Academic reading, * Using Al tools « Verification of information
* Social media, messaging, online communication citation, referencing purposefully and sources
stream.ing. online « Searching, editing, « Ethical use of digital = Prompting and interacting * Acknowledgement of
searching sharing, creating basic materials effectively Al assistance
: C'or'1ﬁdence inibasic digitalicontant + Academic communication « Evaluating Al outputs * Respect for academic
digital tasks « Solving common and collaboration critically integrity and authorship
technical problems « Awareness of digital « Recognising risks, bias, « Protection of data,
safety and privacy and limitations privacy and confidentiality
. DEVELOPMENTAL Students progress from everyday digital familiarity to academic digital competence,
- PROCESS develop Al literacy, and apply their skills responsibly in academic and professional contexts.

v

Figure 6: From Digital Familiarity to Responsible Al Use
Source: Author’s own elaboration based on Eshet-Alkalai (2004), van Deursen and van Dijk (2010), Vuorikari et

al. (2022), O’Dea et al. (2024), Annapureddy et al. (2024), and Bittle and El-Gayar (2025). Visual design prepared
with Al assistance; content checked and edited by the author.

As Figure 3 illustrates, responsible Al use should not be treated as an automatic consequence
of belonging to Generation Z. Although students may be confident users of digital technologies,
responsible academic use of Al requires additional competences, including source evaluation,
academic communication, understanding of Al-generated outputs, ethical awareness,
transparency and respect for academic integrity. This developmental perspective is important
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for the present monograph because the empirical intervention was designed precisely to support
students in moving from intuitive or everyday use of Al tools towards more purposeful, critical
and responsible academic use in ESP contexts.

Such a developmental view is important because it avoids two problematic assumptions. The
first is the very optimistic belief that Generation Z students are naturally competent users of all
digital and Al tools. The second is the overly pessimistic belief that Al use necessarily weakens
learning or academic integrity. A more balanced view recognises that students’ Al use depends
on guidance, task design, institutional expectations and opportunities for reflection. Al can
support learning when it is used as a scaffold for thinking, communication and revision, but it
can weaken learning when it replaces students’ own reasoning, writing and responsibility.

For the purposes of the present monograph, responsible Al use means using Al tools in a way
that supports rather than replaces learning. It includes purposeful selection of Al tools, effective
prompting, critical evaluation of outputs, verification of sources, transparent acknowledgement
of Al assistance, respect for academic integrity and awareness of ethical and privacy issues.
This understanding corresponds with the empirical intervention, which did not simply introduce
students to Al tools, but aimed to help them use Al in more informed and academically
appropriate ways.

The analysis in this subchapter shows that Generation Z students’ digital familiarity provides
an important starting point, but it is not sufficient for responsible Al use in higher education.
Students need structured opportunities to transform everyday digital practices into academic
digital competence and Al literacy. In ESP education, this transformation is particularly
valuable because students work at the intersection of language learning, academic
communication, technical content and digital technologies. Responsible Al use should therefore
be understood as an essential component of contemporary ESP competence.
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3 Al Literacy in English for Specific Purposes at Technical Universities

The development of Al literacy in higher education cannot be separated from the disciplinary,
academic and professional contexts in which students study and communicate. This is
particularly important in English for Specific Purposes (ESP), where language learning is
closely connected with students’ fields of study, future professions and communicative needs.
In technical higher education, ESP courses do not focus only on general language competence.
They also support students in developing the ability to understand technical texts, work with
specialised terminology, present discipline-related content, communicate in academic and
professional contexts, and use English as a medium of international cooperation.

The integration of artificial intelligence into ESP instruction therefore needs to be understood
as part of a broader transformation of academic and professional communication. Technical
university students increasingly use digital and Al-supported tools to search for information,
translate or reformulate texts, prepare presentations, support writing, clarify technical concepts
and organise learning materials. These practices create new opportunities for ESP learning, but
they also require critical evaluation, ethical awareness, source verification and responsible
academic use. Al literacy in ESP should therefore be understood not as an isolated digital skill,
but as a competence that supports language learning, academic communication and future
professional practice.

This chapter examines the role of Al literacy in ESP courses at technical universities. It first
outlines the position of ESP in technical higher education and explains why ESP instruction
needs to respond to students’ disciplinary and professional needs. It then discusses the role of
Al tools in ESP learning and academic communication, especially in relation to language
support, source work, writing, presentation preparation and multimodal output. Finally, it
considers how Al literacy can be integrated into ESP instruction through structured,
pedagogically guided activities that help students move beyond spontaneous tool use towards
more purposeful, critical and responsible academic practice.

3.1 ESP in Technical Higher Education

English for Specific Purposes has traditionally been understood as an approach to language
teaching that is shaped by learners’ specific academic, professional or disciplinary needs.
Unlike general English courses, ESP is not organised primarily around broad communicative
competence or general language proficiency. Its content, materials, tasks and outcomes are
determined by the contexts in which learners need to use English. Hutchinson and Waters
(1987) describe ESP as an approach rather than a product, since it begins with the question of
why learners need English and how language learning can serve their particular purposes.

This needs-based orientation remains central to ESP theory and practice. Dudley-Evans and St
John (1998) emphasise that ESP is defined by its responsiveness to learners’ specific needs, its
use of discipline-related content and its focus on language, skills, discourse and genres
appropriate to particular activities. In higher education, ESP therefore involves more than
vocabulary teaching. It includes academic reading, professional communication, genre
awareness, discipline-specific discourse, presentation skills, writing, terminology work and
interaction within academic or professional communities.
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Hyland (2006) similarly argues that English for Academic Purposes and related ESP contexts
are shaped by the specific communicative practices of disciplines. Students need to learn not
only language forms, but also how knowledge is constructed, organised and communicated in
particular academic fields. For technical university students, this means that language learning
is connected with technical explanation, process description, data interpretation, visual
presentation, project communication and the ability to communicate specialised knowledge
clearly to different audiences.

ESP instruction at technical universities is especially important because English functions as a
key language of science, technology, research and international professional cooperation.
Students of engineering, materials science, automation, production technologies, informatics or
safety-related disciplines encounter English in academic sources, manuals, technical
documentation, presentations, professional communication, conferences, mobility programmes
and future employment. As Paltridge and Starfield (2013) note, ESP is strongly connected with
the social and communicative practices of particular academic and workplace communities.
Therefore, technical students need English not only as a foreign language, but as a tool for
participating in disciplinary and professional communication.

Basturkmen (2010) points out that ESP course design requires careful consideration of target
situations, learner needs and the types of discourse students are expected to understand and
produce. In technical higher education, these target situations may include reading technical
texts, explaining processes, describing materials and properties, presenting projects, discussing
data, communicating safety procedures, writing short professional texts or preparing academic
presentations. Such tasks require integration of language knowledge, disciplinary content and
communicative strategy.

The Slovak technical university context confirms the relevance of this approach. Chmelikova
and Mistina (2024) describe ESP course development in engineering and natural-science
contexts at selected Slovak universities, including the Slovak University of Technology and the
University of Ss. Cyril and Methodius in Trnava. They emphasise that ESP courses at these
institutions are based on needs analysis, consultation, local educational policy, labour-market
requirements and the development of transferable skills. Their chapter also stresses that students
in engineering and science fields often possess strong technical knowledge but need further
support in communication, collaboration, presentation skills, creativity, problem-solving and
other professional competences.

This is directly relevant to the present monograph because the empirical research was conducted
with technical university students in an ESP course. The students did not need English only for
general communication, but for academic and professional purposes connected with their study
programmes. Their ESP learning involved technical vocabulary, academic communication,
presentation skills, work with sources and the preparation of outputs relevant to their future
professional profile. Al literacy was therefore integrated into an already professionally oriented
language-learning context.

Transferable skills are an important part of ESP in technical higher education. Chmelikova and
Mistina (2024) argue that ESP materials should support not only language competence, but also

34



communication, teamwork, presentation competence and other skills that increase students’
employability. This view corresponds with broader higher-education expectations that
graduates should be able to communicate effectively, cooperate with others, solve problems,
think critically and adapt to changing professional environments. In technical fields, where
disciplinary knowledge is essential but not sufficient, ESP can serve as a space in which students
practise the communicative and transferable competences needed in professional life.

Presentation skills represent one of the most visible areas of ESP instruction at technical
universities. Students are often expected to present projects, explain technical processes,
describe innovations, interpret data or communicate research-related information. However,
many students have limited previous experience with presenting, even in their mother tongue.
Chmelikovéa and Mistina (2024) therefore highlight presentation skills as a key component of
ESP courses in engineering and natural sciences. This point is also relevant to Al-enhanced ESP
instruction, because Al tools can support presentation planning, slide preparation, visual design
and language revision, but students still need to remain responsible for content accuracy,
structure, delivery and academic integrity.

Material development is another important issue in ESP. Since commercial coursebooks rarely
meet the specific needs of particular technical university programmes, ESP teachers often need
to adapt, supplement or create their own materials. Cirocki, Sapp and Farrelly (2024) argue that
contemporary ELT materials should be understood broadly, including not only coursebooks and
traditional printed resources, but also digital tools, multimedia materials, online resources,
presentations, videos, tasks and projects. This broader understanding is important for Al-
enhanced ESP because Al tools may become part of the materials ecosystem when they are
used to support learning activities, source work, writing, presentations or reflection.

At the same time, material development must remain principled. Cirocki et al. (2024) emphasise
that materials should be connected with curriculum and context, support authentic
communication, engage learners intellectually and emotionally, promote collaboration, develop
autonomy and encourage critical thinking. These principles are particularly relevant in ESP at
technical universities. Al-supported activities should not be added to ESP courses only because
they are technologically new. They should be integrated when they help students achieve
meaningful academic, linguistic and professional outcomes.

Academic literacy is also central to ESP in higher education. Students must learn how to read
academic and professional sources, identify relevant information, summarise content, formulate
their own position and use sources ethically. Garcia-Yeste and Pettersson (2024) argue that
academic writing instruction should help L2 university students move from summarising
sources towards stance-taking. Their emphasis on genre pedagogy, academic literacies and
source evaluation is useful for ESP contexts in which students work with academic or semi-
academic materials. In Al-enhanced ESP, this becomes even more important because students
may use Al tools to summarise texts, suggest sources or reformulate information. Without
explicit guidance, such support may weaken students’ own academic judgement.

The problem is not only whether students can use Al tools, but whether they can use them in
academically meaningful ways. Students may ask Al to explain technical concepts, simplify
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texts, translate terminology, generate outlines or prepare draft formulations. These practices can
support language learning and academic communication, especially for students working in
English as a foreign language. However, Al-generated outputs must be checked, revised and
connected with reliable sources. ESP instruction can therefore provide a suitable space for
teaching students how to combine language support with critical verification and responsible
authorship.

Martin and Anderson (2024) warn that an abundance of digital materials may fragment learning
if it is not organised coherently. Their discussion of digital authoring tools, flipped learning and
critical-thinking-oriented tasks is relevant to Al-enhanced ESP instruction because it shows that
digital tools should not simply multiply materials. Instead, they should help structure learning,
support independent preparation, and create opportunities for meaningful classroom
engagement. This is an important principle for Al integration: Al tools should be embedded into
a clear pedagogical sequence rather than used as isolated applications.

The role of ESP teachers is therefore expanding. ESP teachers are not only language instructors;
they are also course designers, materials developers, facilitators of academic communication
and mediators between language, disciplinary content and professional skills. In the Al era, they
also need to help students understand how Al tools can support learning while recognising their
limitations. This does not mean that ESP teachers must become Al specialists. Rather, they need
sufficient Al literacy to design tasks in which students use Al critically, ethically and
productively.

For technical university students, ESP provides a particularly appropriate environment for
developing Al literacy because it is already oriented towards practical and professional
communication. Al literacy can be integrated into tasks such as preparing technical
presentations, improving written abstracts, comparing Al-generated explanations with textbook
or scholarly sources, verifying terminology, creating visual materials, analysing Al-supported
translations or reflecting on responsible tool use. These activities connect language learning
with digital competence, academic literacy and future professional communication.

In this sense, Al literacy can be understood as a natural extension of contemporary ESP
instruction. ESP has always responded to changes in academic, professional and workplace
communication. As digital and Al-supported communication becomes increasingly common,
ESP courses need to prepare students not only to use English in technical contexts, but also to
use digital and Al tools responsibly within those contexts. This requires an integrated approach
in which linguistic competence, disciplinary awareness, transferable skills and responsible Al
use develop together.

The analysis in this subchapter shows that ESP in technical higher education is a needs-based,
context-sensitive and professionally oriented form of language education. It supports technical
students in developing academic and professional communication skills, transferable
competences, presentation abilities and source-related academic practices. These aims create a
strong foundation for Al literacy development. If Al tools are integrated into ESP instruction in
a structured and reflective way, they can support students’ language learning and academic
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communication while also helping them develop the critical and ethical competences needed
for responsible participation in Al-mediated academic and professional environments.

3.2 Al Tools in ESP Learning and Academic Communication

The use of artificial intelligence in ESP learning should be understood within the broader
development of technology-supported language education. Digital tools have long been used in
language teaching for vocabulary development, grammar practice, pronunciation, writing
support, online communication, collaborative learning and access to authentic materials.
However, generative Al has introduced a qualitatively different type of support because it can
respond to prompts, generate texts, reformulate language, summarise information, provide
explanations, create visual outputs and simulate interaction. In ESP contexts, this development
is particularly significant because students work with specialised language, academic sources,
technical terminology and professionally oriented communication.

Al tools can support ESP learning in several interconnected areas: language assistance,
academic writing, terminology work, source orientation, translation support, presentation
preparation and multimodal communication. These areas correspond closely with the needs of
technical university students, who often have to read technical texts, prepare presentations,
communicate discipline-specific content, process academic information and produce written or
oral outputs in English. Al-supported ESP learning should therefore not be reduced to using
chatbots for quick answers. It should be understood as a pedagogically guided use of tools that
can support academic and professional communication when students remain critically engaged
with the process.

One important area is language support. ESP students may use Al-powered tools to check
grammar, reformulate sentences, improve clarity, compare alternative expressions, expand
vocabulary and adapt the level of language to academic or professional contexts. Godwin-Jones
(2022) argues that intelligent writing assistance has become increasingly relevant for instructed
language learning, especially because such tools can offer immediate support for revision and
language improvement. For ESP students, this may be valuable when they need to express
technical content in English but are not fully confident in grammar, style or terminology.

At the same time, Al-supported writing should not be understood as a replacement for language
learning. Automated suggestions may improve the surface quality of student writing, but
students still need to understand why changes are made and whether they are appropriate in a
specific academic or technical context. Ranalli (2018) points out that automated written
corrective feedback can support writing development only when learners are able to interpret
and use feedback productively. This is relevant to ESP because students need to develop not
only more accurate texts, but also awareness of academic register, disciplinary meaning and
communicative purpose.

Academic writing is another area in which Al tools may influence ESP learning. Students can
use Al to generate outlines, organise ideas, suggest transitions, reformulate paragraphs or
identify possible weaknesses in structure. However, academic writing is not only a linguistic
activity. It also involves argumentation, source use, disciplinary knowledge, authorial voice and
stance. Swales and Feak (2012) emphasise that academic writing requires understanding of
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rhetorical patterns, audience expectations and disciplinary conventions. In Al-enhanced ESP
instruction, students therefore need to learn how to use Al for support without allowing it to
replace their own reasoning and responsibility for content.

This issue is closely related to academic literacies and source work. Garcia-Yeste and Pettersson
(2024) show that university students need guidance in moving from summarising sources
towards stance-taking. Their work is relevant to Al-enhanced ESP because generative Al can
summarise materials quickly, but it cannot replace students’ own academic judgement,
evaluation of source reliability or ability to develop a position. ESP students should therefore
be taught to use Al-generated summaries or suggestions only as preliminary support, while the
final academic interpretation must be based on verified sources and the student’s own
understanding.

The ability to evaluate sources is particularly important when students use Al for academic
source orientation. Al tools can suggest search terms, explain unfamiliar concepts, summarise
abstracts or help students identify possible directions for further reading. These uses can be
helpful, especially when students encounter difficult technical or academic texts in English.
However, Al tools may also generate incomplete, inaccurate or fabricated information. For this
reason, Al-supported source work must be combined with information literacy, source
verification and direct reading of original academic texts. This is one of the most important
areas in which ESP instruction can contribute to Al literacy.

Terminology work is another important part of ESP learning at technical universities. Students
need to understand specialised vocabulary, collocations, word formation, definitions, process
descriptions and discipline-specific phraseology. Al tools may help students explain terms,
compare synonyms, create glossaries, generate example sentences or reformulate technical
descriptions. However, terminology is context-sensitive, and Al-generated explanations may
simplify or distort technical meaning. ESP teachers should therefore encourage students to
compare Al-generated terminology explanations with course materials, textbooks, specialised
dictionaries, academic articles and discipline-specific sources.

Translation and multilingual support also play an important role in ESP contexts. Technical
university students frequently work between Slovak and English when reading sources,
preparing presentations or writing short academic texts. Absolon (2024) argues that Al and large
language models are reshaping the translation industry and changing the professional role of
translators from traditional text transfer towards post-editing, localisation management and
technologically mediated language work. This perspective is relevant to ESP education because
students need to understand Al-supported translation not only as a convenient tool, but also as
part of a broader transformation of language professions and multilingual academic
communication. Machine translation can help them access foreign-language content and
compare formulations. Bowker and Ciro (2019) argue that machine translation literacy is
increasingly important for academic communities, because users need to understand both the
potential and the limitations of machine translation. In ESP instruction, this means that
translation tools can be used pedagogically, but students should learn to post-edit outputs, check
terminology and recognise cases where machine translation is not sufficiently reliable.
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The role of machine translation is especially relevant for students who work with technical
texts. Al-supported translation may handle general language effectively, but specialised
terminology, abbreviations, discipline-specific meanings and context-dependent expressions
still require human control. Welnitzova (2024) similarly emphasises that machine translation
has become an important communication tool, but that its quality depends on factors such as
the translation system, language pair, source text type and human pre-editing or post-editing. In
ESP learning, this supports the argument that translation tools should be treated as aids for
comprehension and revision, not as final authorities.

Al tools can also support oral and multimodal academic communication. Technical university
students are often required to present projects, describe processes, explain technical solutions,
interpret visual information or prepare poster presentations. Al-supported tools such as
presentation generators, design platforms, video tools and image generators may help students
prepare visual materials, organise content or practise explanations. Hafner and Miller (2011)
show that digital video projects in English for science can support learner autonomy,
collaboration and communication in technologically mediated learning environments. This is
relevant to Al-enhanced ESP because multimodal tasks can connect language learning with
technical content, creativity and professional communication.

Multimodal communication is increasingly important in academic and professional contexts.
Students do not communicate only through written texts; they also use slides, posters, diagrams,
videos, images, tables and spoken explanations. Hafner (2014) argues that digital projects can
be understood as multimodal ensembles in which learners combine different semiotic resources
to communicate meaning. In ESP courses, Al-supported multimodal tools can therefore help
students practise communication that resembles real academic and workplace situations.
However, students must also evaluate whether Al-generated visuals, slides or scripts accurately
represent the technical content and whether they are appropriate for the intended audience.

Presentation preparation is one of the areas where Al tools can be useful but potentially
problematic. Al can help students generate an outline, improve slide language, simplify
complex explanations or propose visual structures. However, it may also produce generic,
superficial or inaccurate content. Chmelikovd and Mistina (2024) stress the importance of
presentation skills in ESP courses for engineering and natural-science students, particularly
because students need to communicate technical content effectively and develop transferable
skills. In Al-enhanced ESP instruction, presentation tools should therefore support students’
preparation, but students must remain responsible for the accuracy, logic, structure and delivery
of their presentations.

The use of Al tools in ESP also raises questions about materials design. Al tools may become
part of learning materials when they are incorporated into tasks, prompts, worksheets,
presentation preparation, peer discussion or reflection. Cirocki, Sapp and Farrelly (2024) argue
that contemporary ELT materials should be understood broadly and should include digital tools,
multimedia resources, online activities and projects. This broader understanding is useful for
Al-enhanced ESP because it allows Al tools to be viewed not as external additions, but as
components of a structured learning environment.
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Nevertheless, digital and Al-supported materials need careful organisation. Martin and
Anderson (2024) warn that the large quantity of digital resources can lead to overload and
fragmentation if materials are not pedagogically structured. Their discussion of digital tools and
decluttering in higher education is relevant to ESP because students may already face many
platforms, sources and digital tasks. Al tools should therefore be integrated selectively and
purposefully, not added simply because they are new. A limited number of well-designed Al-
supported tasks may be more effective than excessive exposure to many tools without clear
learning objectives.

Another important issue is learner autonomy. Al tools can support independent learning because
students can ask for explanations, practise language, revise texts or generate examples outside
classroom contact hours. However, autonomy does not mean unregulated dependence on tools.
Benson (2011) understands learner autonomy as the capacity to take control of one’s own
learning. In Al-enhanced ESP, autonomous learning requires students to decide when Al
support is useful, when it should be questioned, and when they need to rely on their own
knowledge, teacher feedback or verified academic sources.

Al-supported ESP learning also requires prompt literacy. Students need to understand that the
quality of Al output depends partly on the quality, specificity and context of the prompt. In ESP
tasks, vague prompts may produce generic answers, while more precise prompts can help
students obtain more useful support. However, effective prompting is not only a technical skill.
It also requires students to understand the task, the audience, the genre, the disciplinary content
and the expected output. Prompting can therefore be used pedagogically to help students clarify
their own thinking before asking Al for assistance.

From the perspective of academic communication, Al tools can be especially valuable when
used for comparison and reflection. Students can compare their own draft with an Al-revised
version, evaluate differences between two Al-generated summaries, check whether a generated
presentation outline is logically organised, or discuss whether an Al-generated explanation is
technically accurate. Such activities encourage students to treat Al output as material for
evaluation rather than as a finished product. This approach corresponds with the broader aim of
Al literacy: students should not only use Al but also question, revise and critically interpret its
outputs.

In technical ESP contexts, Al tools can also support professional communication tasks. Students
may practise writing emails, preparing abstracts, describing products, explaining processes,
giving safety instructions, summarising technical information or preparing short spoken
presentations. Anthony (2018) emphasises that ESP instruction is shaped by specific learner
needs and target situations. Al tools can therefore be useful when they are embedded into
realistic ESP tasks that reflect students’ academic and future professional communication needs.
However, such tasks should always include human evaluation and reflection.

The role of the ESP teacher remains central. Al tools may provide immediate language support,
but they cannot replace the teacher’s role in selecting relevant tasks, explaining disciplinary
expectations, guiding ethical use, designing assessment criteria and helping students interpret
feedback. Kessler (2018) argues that technology in language teaching should be understood in
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relation to pedagogy, teacher decision-making and learner engagement rather than as a neutral
solution. In Al-enhanced ESP, the teacher’s role is therefore not diminished; it becomes more
complex because the teacher must help students navigate the relationship between language,
technology, academic standards and professional communication.

The use of Al in ESP learning also needs to be connected with assessment. If students are
allowed to use Al tools for certain tasks, expectations must be clear. They should know whether
Al can be used for brainstorming, grammar revision, translation comparison, presentation
design or source orientation, and whether its use must be acknowledged. Without clear criteria,
students may misunderstand the boundary between legitimate support and academic
misconduct. This issue has already been discussed in relation to responsible Al use, but it
becomes especially concrete in ESP because many tasks involve written and oral outputs that
can be heavily influenced by Al tools.

For the purposes of the present monograph, Al tools in ESP learning are understood as
pedagogical supports that may enhance language development, academic communication and
professional preparation when they are used critically and transparently. They are not treated as
replacements for student learning, teacher guidance or disciplinary expertise. Their educational
value depends on task design, student reflection, source verification, ethical awareness and the
extent to which students remain actively involved in producing and evaluating their own
academic work.

The analysis in this subchapter shows that Al tools can support ESP learning in multiple ways,
particularly in language revision, academic writing, terminology work, translation, source
orientation, presentation preparation and multimodal communication. However, these
opportunities are inseparable from risks related to accuracy, authorship, over-reliance and
superficial task completion. Therefore, Al tools should be integrated into ESP instruction
through structured tasks that require students to compare, verify, revise and reflect. In this way,
ESP courses can help technical university students develop not only better English for academic
and professional purposes, but also the Al-related competences needed for responsible
communication in contemporary academic and workplace environments.

3.3 Integrating Al Literacy into ESP Instruction

The previous subchapters have shown that ESP instruction at technical universities is shaped
by students’ academic, disciplinary and professional needs, and that Al tools increasingly
influence how students work with English, sources, terminology, writing and presentations. The
next question is therefore not whether Al should be mentioned in ESP courses, but how Al
literacy can be integrated into ESP instruction in a pedagogically meaningful way. In the context
of the present monograph, Al literacy is not understood as an additional topic separate from
language learning. Rather, it is treated as a competence that can be developed through ESP tasks
involving academic communication, technical vocabulary, source work, presentation
preparation, multimodal content and ethical reflection.

Integrating Al literacy into ESP instruction requires a shift from tool demonstration to
competence development. Students may be introduced to Al tools, but the educational aim
should not be limited to showing them how a particular chatbot, writing assistant or presentation
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generator works. Tools change rapidly, and specific platforms may become outdated. What
remains educationally important is the ability to understand Al-supported processes, formulate
appropriate prompts, evaluate outputs, verify information, revise language, acknowledge Al
assistance and use Al in ways that support rather than replace learning. This corresponds with
the view that Al literacy should include understanding, practical use, critical evaluation, ethical
awareness and transfer into academic and professional contexts (Long and Magerko, 2020; Ng
et al., 2021; UNESCO, 2024).

A useful way of integrating Al literacy into ESP instruction is to connect Al-supported activities
with already existing ESP objectives. Technical university students need to understand
specialised terminology, describe processes, explain technical content, prepare presentations,
work with academic or professional sources and communicate clearly in English. Al tools can
support these activities if they are integrated into tasks that require students to remain active
decision-makers. For example, students may compare Al-generated explanations of a technical
term with textbook definitions, revise an Al-generated presentation outline, verify Al-suggested
sources or evaluate whether an Al-generated summary accurately represents an academic text.

Task design is therefore central. Chapelle (2001) argues that technology-mediated language
learning should be evaluated not only in terms of technological innovation, but in relation to
language learning potential, learner fit, meaning focus, authenticity and positive impact. This
principle remains relevant in the Al era. An Al-supported ESP task is pedagogically justified
only if it contributes to language learning, academic communication, disciplinary
understanding or responsible professional practice. If Al use merely makes a task faster without
requiring students to think, evaluate or communicate, its educational value remains limited.

The same point is reflected in research on technology and language teaching more broadly.
Levy and Stockwell (2006) emphasise that technology in language education should be selected
and implemented in relation to pedagogical purpose, learner needs and classroom context. Al
tools should therefore not be treated as universal solutions. In ESP instruction, their value
depends on whether they support the specific communicative situations students are expected
to face, such as explaining a technical process, preparing a professional presentation,
summarising a technical text, reformulating a formal email or discussing discipline-related
information.

Al literacy can be integrated into ESP instruction through a staged pedagogical sequence. At
the first stage, students need guided familiarisation with Al tools and their possible uses in
academic and ESP-related tasks. At the second stage, they need to practise using Al tools for
specific purposes, such as terminology explanation, language revision, source orientation or
presentation planning. At the third stage, they need to evaluate and compare Al-generated
outputs with reliable sources, peer feedback or teacher guidance. At the fourth stage, they
should reflect on ethical boundaries, authorship, transparency and the role of Al in their own
learning. Such a sequence prevents Al use from remaining intuitive or superficial.

Prompting can be used as an explicit learning activity in ESP. Students often assume that Al
tools produce better or worse answers independently of user input. However, the quality of
output depends strongly on the clarity of the task, context, audience, purpose and required
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format. Prompt formulation can therefore help students clarify what they want to communicate,
who the audience is, what genre they are working in and what criteria the output should meet.
In this sense, prompting is not only a technical skill, but also a form of task analysis and
communicative planning.

For example, in an ESP course, students may be asked to write different prompts for different
communicative purposes: explaining a technical term to a non-specialist audience, preparing a
short professional email, summarising a technical process, improving the clarity of a
presentation slide or generating possible questions for a discussion. After receiving Al-
generated outputs, students can compare the results, identify which prompt produced the most
useful response and explain why. This type of activity connects Al literacy with genre
awareness, audience awareness and language precision.

Al literacy should also be connected with source work. Technical university students
increasingly use Al tools to search for information, summarise texts or identify possible
directions for academic assignments. However, Al-supported source work must be carefully
controlled because generative Al may produce fabricated references or misleading summaries.
Garcia-Yeste and Pettersson (2024) argue that academic writing instruction should help
university students move from summarising sources towards stance-taking. In Al-enhanced
ESP instruction, this means that students should not only ask Al to summarise information; they
should learn to evaluate sources, compare claims, select relevant evidence and formulate their
own academically responsible position.

A practical ESP activity may therefore involve asking students to generate a preliminary
explanation or list of possible sources using Al, then verify each claim through academic
databases, library resources or teacher-approved materials. Students can then reflect on which
Al suggestions were useful, which were inaccurate and how verification changed their
understanding of the topic. This type of task develops both academic literacy and Al literacy
because students learn that Al output is not evidence in itself.

Al literacy can also be integrated into terminology work. ESP students need to understand and
use specialised vocabulary accurately, especially in technical fields. Al tools can provide
definitions, examples and paraphrases, but they may oversimplify or misrepresent specialised
concepts. Students can therefore be asked to compare Al-generated definitions with specialist
dictionaries, textbooks, lecture notes or academic sources. Such activities develop terminology
awareness, reading skills and critical evaluation of Al-generated language. They also help
students understand that technical accuracy is more important than linguistic fluency alone.

Translation and post-editing activities represent another suitable area for Al literacy
development in ESP. Students may use machine translation or Al-supported translation tools to
understand technical texts or prepare English outputs. However, as Absolon (2024) argues, Al
and large language models are reshaping translation and language professions, shifting attention
towards post-editing, localisation management and technologically mediated language work.
ESP students therefore need to understand Al-supported translation not only as a convenient
shortcut, but also as a professional practice that requires human evaluation, terminology control
and contextual awareness.
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In ESP instruction, students can compare a human translation, a machine translation and an Al-
assisted reformulation of the same short technical text. They can identify differences in
terminology, register, sentence structure and accuracy, then propose an improved version. This
type of task helps students develop post-editing skills, language awareness and critical control
over Al-generated language. It also supports the broader goal of preparing students for academic
and professional communication in multilingual and Al-mediated environments.

Presentation preparation offers another meaningful way to integrate Al literacy. Technical
university students often need to present projects, describe processes, explain results or
communicate innovation. Al tools can help them generate outlines, improve slide language,
propose visuals or prepare speaker notes. However, students must be taught to evaluate whether
Al-generated content is accurate, coherent, relevant and suitable for the audience. Chmelikova
and Mistina (2024) emphasise that presentation skills are crucial in ESP courses for engineering
and natural-science students, and that materials for presentation training need to be carefully
designed because students often have limited previous experience with presentations.

Al-supported presentation tasks can therefore combine language learning, presentation skills
and responsible Al use. Students may first prepare their own presentation outline, then compare
it with an Al-generated version. They can identify strengths and weaknesses, revise the
structure, check terminology and decide which elements to keep or reject. The teacher can then
guide discussion on audience awareness, visual clarity, academic accuracy and ethical use of
Al-generated materials. In this way, Al does not replace presentation training; it becomes a
stimulus for reflection and improvement.

Multimodal tools such as Canva, Gamma, Vidnoz or video-generation platforms can also
support Al literacy in ESP when they are used critically. These tools may help students create
slides, short videos, visual explanations or simulated professional outputs. However,
multimodal Al-supported production raises questions of visual appropriateness, copyright,
representation, accuracy and over-simplification. Hafner (2014) shows that digital projects can
support multimodal literacy because students combine language, images, sound, layout and
spoken explanation to communicate meaning. In Al-enhanced ESP, multimodal tasks should
therefore include not only production, but also evaluation of the relationship between content,
visual form and communicative purpose.

Ethical awareness must be embedded throughout Al-enhanced ESP instruction. It should not
appear only as a separate warning at the end of a lesson. Students need repeated opportunities
to discuss acceptable and unacceptable uses of Al in different academic contexts. For example,
using Al to brainstorm ideas, check grammar or improve clarity may be acceptable when
allowed and acknowledged. Using Al to generate a complete assignment, invent sources or
avoid one’s own intellectual effort may be inappropriate. These distinctions should be
connected with concrete ESP tasks so that ethical principles become practical and
understandable.

The role of transparency is particularly important. Students should learn how to state whether
and how they used Al tools, especially in academic assignments or presentations. Transparency
does not necessarily mean that Al use is wrong. Rather, it allows teachers, peers and institutions
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to understand the extent and purpose of Al assistance. This is consistent with broader
discussions of responsible Al in higher education, which emphasise academic integrity,
accountability and human responsibility (European Commission, 2022; Dignum, 2019).

Al-enhanced ESP instruction should also preserve the role of human interaction. Al tools can
provide immediate feedback, but they cannot replace peer discussion, teacher feedback,
classroom negotiation of meaning or collaborative problem-solving. Warschauer and Kern
(2000) argue that network-based language teaching is valuable when it supports interaction,
collaboration and meaningful communication. This principle remains relevant for Al-supported
ESP: students should not work only individually with Al tools, but should discuss outputs,
compare interpretations, justify revisions and learn from one another.

Collaboration is especially important in technical ESP because students often work on projects
and presentations. Al tools may support group work by helping students organise ideas,
distribute tasks or prepare materials, but the group still needs to negotiate decisions, evaluate
content and produce a coherent final output. Collaborative Al-supported tasks can therefore
develop communication, teamwork, problem-solving and critical judgement at the same time.
This corresponds with the broader role of ESP in supporting transferable skills in technical
higher education (Chmelikova and Mistina, 2024).

The Slovak ESP/LSP context also shows why Al literacy integration should be realistic and
context-sensitive. Hurajovd and Chmelikovd (2025) point out that ESP/LSP teachers at
technical universities must often develop their own materials, consult disciplinary teachers and
respond to fast-changing professional and technological fields. They also note that Al has
become part of university education and that students may adopt Al tools faster than teachers.
This supports the argument that ESP teachers need practical models for integrating Al into
instruction without losing the central focus on language, discipline-specific communication and
professional preparation.

From the perspective of materials development, Al literacy can be integrated through
worksheets, guided prompts, comparison tasks, checklists, reflection questions and assessment
rubrics. Cirocki, Sapp and Farrelly (2024) emphasise that contemporary ELT materials should
be contextualised, meaningful, collaborative, autonomy-supportive and connected with critical
thinking. Al-supported materials should therefore help students do more than produce outputs.
They should guide students through the process of planning, generating, evaluating, revising
and reflecting.

Assessment also needs to be considered. If Al tools are part of ESP instruction, assessment
criteria should focus not only on final products, but also on process, justification and reflection.
Students may be asked to explain how they used Al, what they changed, which sources they
verified, what limitations they noticed and what they learned from the activity. Such reflective
assessment reduces the risk of uncritical Al dependence and encourages students to take
responsibility for their own learning. It also makes Al use visible and discussable.

Teacher guidance remains essential at every stage. Kessler (2018) argues that technology in
language teaching must be understood through pedagogy and learner engagement rather than
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through the tool itself. In Al-enhanced ESP, the teacher designs the task, sets the rules, explains
ethical expectations, selects suitable tools, supports language development and helps students
evaluate outputs. The teacher’s role therefore becomes more complex, not less important. Al
can assist learning, but it cannot determine the academic, linguistic and professional value of
learning activities without human pedagogical judgement.

For the purposes of the present monograph, integrating Al literacy into ESP instruction means
designing structured learning activities in which students use Al tools for specific academic and
professional communication purposes, while also evaluating their outputs and reflecting on
ethical use. Such integration is consistent with ESP principles because it responds to students’
real communicative needs and future professional contexts. It is also consistent with Al literacy
principles because it develops practical use, critical evaluation, ethical awareness and transfer.

The empirical intervention described in the following part of the monograph was designed
according to this logic. Students were not simply introduced to Al tools as technological
novelties. They worked with chatbots, prompting, Al-supported source orientation, presentation
tools and visual or video-generation applications in order to practise academic and ESP-related
tasks. These activities were intended to support students in using Al more purposefully,
critically and responsibly in relation to English, academic communication and technical
university study.

The analysis in this subchapter shows that Al literacy can be integrated into ESP instruction
when AI tools are linked to meaningful language, academic and professional tasks. Such
integration requires careful task design, source verification, ethical discussion, transparency,
teacher guidance and student reflection. In technical higher education, ESP courses offer a
particularly suitable environment for this process because they already combine language
learning, disciplinary communication, transferable skills and preparation for professional
practice. Al literacy should therefore be understood as an emerging component of contemporary
ESP competence.

3.4 From Theoretical Framework to Empirical Research

The theoretical part of the monograph has established the conceptual basis for the empirical
research. Chapter 1 showed that artificial intelligence has become an important part of higher
education and that Al literacy should be understood as a multidimensional competence. This
competence includes understanding Al, using and applying Al tools, evaluating Al-generated
outputs, recognising ethical implications and transferring Al-supported skills into academic and
professional contexts (Long and Magerko, 2020; Ng et al., 2021; UNESCO, 2024). Chapter 2
then demonstrated that Generation Z students are digitally immersed learners, but that digital
familiarity does not automatically lead to responsible academic Al use. Chapter 3 finally
situated Al literacy within ESP at technical universities, where language learning is closely
connected with academic communication, disciplinary content, professional preparation and
transferable skills.
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Taken together, these chapters support the central assumption of the empirical research: Al
literacy should not be left to students’ spontaneous experimentation with Al tools. Although
technical university students may already use Al in everyday study practices, they still need
pedagogical guidance in prompt formulation, source verification, academic integrity,
translation and terminology work, presentation preparation and critical evaluation of outputs.
ESP provides a suitable environment for such guidance because it connects language learning
with academic and professional communication needs.

The empirical research therefore follows directly from the theoretical framework. It investigates
whether structured Al-enhanced ESP instruction can support technical university students in
moving from intuitive or tool-based Al use towards more purposeful, critical and ethically
aware academic application. The intervention was not designed to teach artificial intelligence
as an isolated technological topic. Instead, it integrated Al-related activities into ESP tasks
connected with chatbots, prompting, academic source retrieval, presentation preparation and
Al-supported multimodal content creation.
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Figure 4: Relationship between the theoretical framework and the empirical research design
Source: Author s own elaboration based on the theoretical framework and empirical research design of the present
monograph; visual design prepared with Al assistance and checked by the author.

As Figure 4 shows, the empirical part does not stand separately from the theoretical discussion.
It operationalises the main theoretical concepts in a concrete educational context. Al literacy is
examined through students’ knowledge, practical use, self-perceived competence, ethical
awareness, attitudes and transfer into academic practice. Generation Z is represented by second-
year technical university students who are familiar with digital technologies and Al tools, but
whose academic Al use requires further development. ESP provides the instructional setting in
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which Al literacy can be connected with language learning, source work, terminology,
presentation skills and professional communication.

The research design also reflects the balanced position adopted throughout the theoretical part.
Al is not treated as an automatically beneficial solution, nor as a technology that should be
rejected from education. Instead, the empirical study examines how Al can be used under
pedagogical guidance and within clearly defined academic boundaries. This corresponds with
the view that the value of Al in higher education depends on how it is used, evaluated, reflected
upon and connected with learning objectives (European Commission, 2022; Farrokhnia et al.,
2024; Bearman et al., 2024).

For this reason, the empirical part focuses not only on whether students use AI more frequently
after the intervention, but also on whether they report development in Al-related skills, ethical
awareness, attitudes and transfer of Al-supported competences into academic and ESP-related
practice. This approach corresponds with the multidimensional understanding of Al literacy
presented in the theoretical part. It also reflects the practical orientation of ESP, where students
are expected to use English for academic, technical and professional purposes.

The following empirical part therefore examines the implementation and outcomes of Al-
enhanced ESP instruction at the Faculty of Materials Science and Technology of the Slovak
University of Technology in Trnava. It first presents the methodological framework of the
research, including the research design, aim, objectives, research questions, hypotheses,
research setting, sample, intervention, instruments and ethical considerations. It then analyses
the pre-intervention and post-intervention questionnaire findings and interprets them in relation
to the research objectives and theoretical framework developed in the preceding chapters.
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4 Theoretical Background of the Research and Literature Review

The rapid development of artificial intelligence, and particularly the public accessibility of
generative Al tools, has significantly changed the ways in which university students search for
information, process academic texts, prepare assignments, create presentations, and
communicate in foreign languages. In higher education, artificial intelligence is no longer
perceived only as a technological phenomenon belonging to computer science or engineering.
It has become a cross-disciplinary educational issue that affects academic writing, language
learning, research practices, assessment, academic integrity, and students’ preparation for
professional life. For this reason, Al literacy is increasingly understood as one of the key
competences that university students need in order to function responsibly and effectively in
contemporary academic and professional environments.

A useful starting point for defining Al literacy is the work of Long and Magerko (2020), who
conceptualise Al literacy as a set of competences that enables individuals to critically evaluate
Al technologies, communicate and collaborate effectively with Al, and use Al as a tool in
everyday, academic, and professional contexts. Their definition is particularly relevant to the
present research because it moves beyond a narrow technical understanding of Al and
emphasises critical evaluation, interaction with Al systems, and purposeful use. In this sense,
Al literacy does not mean that students must become Al developers or programmers. Rather,
they need to understand what Al tools can and cannot do, how to formulate effective prompts,
how to evaluate generated outputs, and how to use such tools responsibly in connection with
their own learning.

A broader conceptual framework is offered by Ng, Leung, Chu, and Qiao (2021), who identify
four central dimensions of Al literacy: knowing and understanding Al, using and applying Al,
evaluating and creating with Al, and understanding ethical issues related to Al. This model is
highly applicable to the present monograph because the Al-focused ESP intervention was
designed not only to introduce students to selected Al tools, but also to develop their ability to
use Al critically, evaluate outputs, and reflect on ethical boundaries in academic work. The four-
dimensional model also corresponds with the structure of the pre- and post-intervention
questionnaires used in this research, which examined students’ experience with Al, their
frequency of use, attitudes, self-perceived competence, and ethical awareness.

The importance of Al literacy has also been recognised in international educational policy.
UNESCQO’s Al Competency Framework for Students (2024) emphasises that students should
develop a human-centred understanding of Al, ethical awareness, knowledge of Al techniques
and applications, and the ability to use Al tools responsibly. This is directly relevant to higher
education because students are increasingly expected to work with Al-supported tools while
still maintaining academic responsibility, critical thinking, and personal accountability.
UNESCO (2024) also stresses that Al literacy should not be limited to technical knowledge,
but should include values, attitudes, and responsible decision-making. In the context of the
present research, this supports the view that ESP students at a technical university need Al
literacy as part of both their academic development and future professional competence.
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In the European context, the need for Al literacy is strengthened by the EU Artificial
Intelligence Act. Article 4 of the Al Act requires providers and deployers of Al systems to take
measures to ensure a sufficient level of Al literacy among persons who work with Al systems,
taking into account their technical knowledge, education, training, and the context in which Al
systems are used (artificialintelligenceact.eu). Although the regulation is primarily legal and
institutional in nature, it has clear implications for education. Universities should prepare
students not only to use Al tools, but also to understand their limitations, risks, and social
consequences. For technical university students, this is particularly important because many of
them may later work in professional environments where Al-supported systems are used in
engineering, production, automation, safety, management, and technical communication.

The ethical dimension of Al use in education is also addressed by the European Commission’s
guidelines on the ethical use of Al and data in teaching and learning. These guidelines
emphasise that Al should be used in ways that support human agency, transparency, fairness,
and accountability. For the present research, this policy perspective is important because
students were not trained to use Al only as a productivity tool. The instructional intervention
also aimed to help them understand the difference between acceptable Al-supported assistance
and academically inappropriate dependence on Al-generated content.

The OECD (2023) similarly points out that generative Al can support learning when it is used
with clear pedagogical guidance, but warns that if students merely outsource tasks to Al,
apparent performance may improve without real learning gains. This distinction is essential for
ESP courses. Al may help students generate vocabulary lists, summarise technical texts,
improve grammar, prepare presentations, or practise professional communication. However,
without teacher guidance, students may also use Al to bypass the learning process. Therefore,
Al literacy in ESP should include both practical tool use and metacognitive awareness of how
Al affects learning.

The integration of Al into language education has received growing scholarly attention,
especially since the introduction of generative Al tools such as ChatGPT, Copilot, Gemini,
Claude, DeepSeek, Canva, Gamma, and other applications. In language learning, these tools
may support vocabulary development, text revision, translation comparison, summarisation,
grammar explanation, idea generation, and simulated communication. However, their use also
requires students to assess accuracy, register, relevance, and appropriateness of Al-generated
outputs. This is particularly important in English for Specific Purposes, where students need to
communicate within discipline-specific and professional contexts.

Recent research on Al literacy in English for Academic Purposes is especially relevant to the
present monograph. Ngo and Hastie (2025) developed and implemented a 10-week Al-
integrated EAP module and introduced the concept of Al for Academic Purposes. The study
showed that integrating Al literacy into academic English instruction can help students develop
technological proficiency together with ethical awareness. This is closely connected with the
present research, which investigates the development of Al literacy in ESP courses for technical
university students. Although EAP and ESP differ in their immediate orientation, both require
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students to use English for academic and professional purposes, work with sources, prepare
written and oral outputs, and follow academic integrity standards.

The relevance of Al for ESP has also been discussed in studies focusing on English for
engineering and professional communication. Research on the use of ChatGPT in English for
engineering classes suggests that Al tools can increase student engagement, enrich learning
experiences, and provide additional opportunities for practising technical English (Synekop et
al., 2024). Similarly, research on Al tools in ESP pedagogy highlights their potential for
discipline-specific vocabulary learning, professional communication, and more flexible access
to learning support (Boeru, 2024). These findings are significant for the present study because
the participants were students of technical study programmes at the Faculty of Materials
Science and Technology of the Slovak University of Technology in Trnava. Their English
learning needs are connected not only with general language competence, but also with the
ability to use English in technical, academic, and professional contexts.

The use of Al in education is, however, not without risks. Farrokhnia et al. (2024) conducted a
SWOT analysis of ChatGPT in education and identified several strengths, weaknesses,
opportunities, and threats. The strengths include support for personalised learning, immediate
feedback, and assistance with idea generation. At the same time, the weaknesses and threats
include inaccurate information, over-reliance, plagiarism, reduced critical thinking, and
problems with academic integrity. These concerns are directly relevant to ESP students because
Al can support their learning, but it can also lead to superficial task completion if they do not
understand how to use Al critically and responsibly.

Academic integrity has become one of the most discussed issues in relation to generative Al in
higher education. A systematic literature review by Bittle (2025) shows that generative Al
creates both opportunities and challenges for academic honesty in higher education. Al tools
may help students understand difficult content, improve drafts, and receive formative support;
however, they may also be misused to produce assignments without sufficient student
authorship. This makes ethical awareness a necessary component of Al literacy. In the present
research, cthical awareness is therefore treated as a central research dimension, not as a
secondary issue.

Research on student responses to generative Al also indicates that students’ attitudes are not
uniform. Wu et al. (2025), in a systematic review of responses, attitudes, and behaviours related
to generative Al in higher education classrooms, show that students often recognise the
usefulness of Al tools, but their behaviour depends on confidence, institutional guidance,
perceived risks, and clarity of academic rules. This supports the need for explicit Al instruction
in university courses. Students should not be expected to develop responsible Al practices
intuitively. Instead, they need structured opportunities to test tools, compare outputs, discuss
limitations, and reflect on acceptable academic use.

From the perspective of future employability, Al literacy is also connected with broader labour-
market expectations. The World Economic Forum’s Future of Jobs Report 2025 identifies
technological literacy, analytical thinking, creative thinking, resilience, flexibility, and lifelong
learning as important skills for the changing labour market. For technical university students,
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this is especially relevant because their future professional work will likely involve digital
systems, automation, Al-supported tools, data processing, and technical communication. ESP
courses can therefore contribute not only to language development, but also to broader
professional competence by integrating Al-supported academic and communication tasks.

The present research is built on the assumption that Al literacy is multidimensional. It includes
cognitive, affective, and conative components. The cognitive dimension refers to students’
knowledge and understanding of Al tools, their functions, possibilities, and limitations. The
affective dimension refers to students’ attitudes, confidence, trust, motivation, concerns, and
perceived usefulness of Al. The conative dimension refers to actual behaviour, including
frequency of Al use, purposes of use, and students’ willingness to apply Al-supported skills in
academic practice. This structure corresponds with the design of the empirical research, which
used pre- and post-intervention questionnaires to examine students’ experience, attitudes,
ethical awareness, and self-perceived competence before and after Al-focused ESP instruction.

The empirical context of the present monograph is specific. The research was conducted with
75 second-year undergraduate students enrolled in ESP courses at the Faculty of Materials
Science and Technology of the Slovak University of Technology in Trnava during the winter
semester of the academic year 2025/2026. The instructional intervention consisted of five 50-
minute Al-focused training sessions integrated into a 13-week ESP course. The training
addressed practical work with chatbots, effective prompt formulation, Al-supported source
retrieval, academic use of Al, presentation creation through tools such as Canva and Gamma,
and Al-supported video content creation. The research objectives, research questions and
hypotheses in the empirical part reflect this pre-/post-intervention logic (see subchapter 5.2).

The pre-intervention questionnaire showed that all respondents had already used Al tools before
the training, most frequently ChatGPT, Copilot, Gemini, Gamma, Canva, DeepSeek, Claude,
DALL-E, and similar tools. The questionnaire also examined students’ frequency of Al use,
purposes of use, knowledge of Al, attitudes, ethical perception, educational needs, and self-
assessed competence. The post-intervention questionnaire then focused on Al use after ESP
activities, self-assessed development of Al-related skills, ethical awareness, attitudes to Al, and
transfer of Al skills into academic practice.

Research carried out in the Slovak academic context also supports the relevance of Al tools in
university teaching. Pondelikovd and Luprichova (2024) examined the use of ChatGPT,
Perplexity, and Gemini in history and literature courses focused on Anglophone cultures. Their
findings suggest that Al-supported activities can enhance students’ reading comprehension,
critical thinking, and gender awareness by offering personalised explanations, supporting
multiple interpretations of texts, and encouraging more active engagement with culturally
complex topics. The study also highlights the value of design thinking in workshop-based
activities with Generation Z students and points to the importance of addressing digital bias,
inclusive language, and responsible Al use. The reported outcomes indicate improvement
mainly in vocabulary development and writing style, while progress in grammatical accuracy
was more limited. Pondelikova (2025) further confirms that Al tools, when used with
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appropriate pedagogical guidance, can enrich university teaching and increase student
engagement.

The reviewed literature therefore provides a strong foundation for the present research. Existing
studies and policy documents agree that Al literacy should include knowledge, practical use,
critical evaluation, ethical awareness, and responsible application. At the same time, research
on Al in language education and ESP suggests that Al tools can support language learning,
academic writing, technical communication, and student engagement when they are used under
clear pedagogical guidance. The present monograph contributes to this discussion by examining
how structured Al-focused ESP instruction may influence technical university students’ self-
perceived Al competence, frequency and purposes of Al use, attitudes toward Al, and ethical
awareness in academic contexts.
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5 Research methodology

This chapter presents the methodological framework of the empirical research. It explains the
research design, the aim of the study, research objectives, research questions and hypotheses. It
also describes the research setting, the research sample, the Al-enhanced ESP instructional
intervention, the research instruments, data collection procedures and the methods used for data
analysis. Since the study was designed as a small-scale educational intervention, the chapter
also clarifies the methodological boundaries within which the findings should be interpreted.

5.1 Research Design and Methodological Framework

Educational research requires a systematic methodological framework that makes it possible to
examine not only measurable outcomes, but also students’ attitudes, perceptions and
interpretations of their learning experience. The present research was designed to investigate
the development of Al literacy among technical university students enrolled in English for
Specific Purposes courses. It focused on students’ initial experience with Al tools, their
frequency and purposes of Al use, their self-perceived Al-related competence, their attitudes
towards artificial intelligence and their ethical awareness in academic contexts.

The research used a mixed-methods design combining quantitative questionnaire data,
qualitative open-ended questionnaire responses and supplementary informal classroom-
based reflections. Mixed-methods research is suitable when a research problem cannot be
sufficiently understood through numerical data alone, as it allows the researcher to integrate
measurable tendencies with interpretative insight. Creswell and Plano Clark define mixed-
methods research as an approach that combines quantitative and qualitative forms of data
collection and analysis in order to provide a more comprehensive understanding of the research
problem (Creswell - Plano Clark, 2018). Similarly, Dawadi, Shrestha and Giri (2021) emphasise
that mixed-methods research is particularly useful for complex educational issues because it
brings together statistical tendencies and contextual explanations.

The quantitative component of the research was based on closed questionnaire items included
in the pre-intervention and post-intervention questionnaires. These items consisted of
multiple-choice questions, frequency questions and Likert-scale statements. They enabled the
researcher to identify general patterns in students’ Al use, examine selected aspects of their
responses before and after the instructional intervention and analyse students’ self-perceived
development in selected areas of Al literacy. Closed questions are appropriate in survey-based
research because they generate structured and comparable data that can be processed
numerically and used to identify tendencies across the whole research group. In this study, the
closed questionnaire items were used to examine the cognitive, affective and conative
dimensions of Al literacy in a structured form.

The qualitative component of the research was based primarily on open-ended, interview-style
questions included in the pre-intervention questionnaire. These questions allowed students to
express their own views on artificial intelligence in their own words, including how they
perceived Al, what opportunities or risks they associated with it and how they would like to use
Al in their studies. Open-ended questions are valuable because they allow respondents to
answer in their own words and provide richer insight into their reasoning, motivations,
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expectations and concerns. Hansen (2023) confirms the usefulness of open-ended questions in
surveys, especially when the researcher needs to understand attitudes and meanings behind
structured responses. Rosala (2024) similarly points out that open-ended questions can reveal
deeper insights, while closed questions provide more structured and comparable data.

In the present research, the open-ended questions did not function as fully developed semi-
structured interviews in the strict methodological sense, because they were not conducted as a
separate oral interview session. However, they fulfilled a similar interpretative function: they
gave students space to formulate their own explanations and reflections. For this reason, they
are described in this monograph as qualitative written responses collected through open-ended,
interview-style prompts. This formulation accurately reflects the nature of the data while
avoiding the methodological inaccuracy of labelling them as formal interviews. Qualitative
interviewing is generally used to explore participants’ lived experiences and interpretations in
depth (Brinkmann - Kvale, 2015), and the open-ended prompts in this research served a more
limited but related purpose: they supplemented the quantitative questionnaire data with
students’ own written reflections.

In addition to the questionnaire data, brief informal classroom-based group reflections were
conducted after the Al-enhanced ESP activities. These reflections took place naturally in ESP
classes and were used to obtain supplementary qualitative feedback on students’ perceptions of
the training. They were not designed as formal semi-structured interviews, were not recorded
or transcribed verbatim and were not used for statistical analysis. Instead, they served as
contextual qualitative evidence helping to interpret the post-intervention questionnaire
findings. During these reflections, students commented on the usefulness of the practical Al
activities, the tools they found most relevant for their studies and their interest in further Al-
focused training in ESP classes.

The combination of closed questionnaire items and open-ended qualitative prompts was chosen
because Al literacy is a complex construct that cannot be reduced only to frequency of use or
numerical self-assessment. It includes knowledge and understanding of Al tools, practical
ability to use them, attitudes towards their usefulness, confidence in using them, ethical
awareness, and actual behaviour in academic tasks. The research design therefore followed
three interconnected dimensions: the cognitive dimension, referring to students’ knowledge
and understanding of Al tools and their functions; the affective dimension, referring to
attitudes, confidence, trust, and concerns related to Al use; and the conative dimension,
referring to actual usage, frequency, and application of Al tools. These dimensions were
explicitly incorporated into the design of the pre- and post-intervention questionnaires.

The research also had the character of a small-scale educational intervention. The
instructional intervention was integrated into ESP lessons and consisted of Al-focused activities
dealing with chatbots, ethical issues related to Al in academic work, effective prompt
formulation, Al-supported searching for academic sources, Al-assisted presentation preparation
and video content creation. The intervention included work with tools such as ChatGPT, Canva,
Gamma and Vidnoz. The same group of students completed the pre-intervention questionnaire
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at the beginning of the semester and the post-intervention questionnaire after completing the
instructional activities.

The research was conducted at the Faculty of Materials Science and Technology of the
Slovak University of Technology in Trnava during the winter semester of the academic year
2025/2026. The participants were undergraduate students enrolled in ESP courses and involved
in Al-enhanced ESP instruction. A detailed description of the research sample, including gender,
age, study programmes, and group distribution, is provided in the following subchapter. At this
point, it is sufficient to state that the participants represented a technical university context,
which is particularly relevant for research into Al literacy because technical students are
expected to use digital and Al-supported tools in both academic and future professional settings.
The empirical part states that the sample consisted of 75 second-year full-time bachelor’s
students who participated in the Al-enhanced ESP instruction (for more information see
subchapter 5.4).

The research instruments consisted of two questionnaires: a pre-intervention questionnaire
administered before the Al-focused ESP training and a post-intervention questionnaire
administered after the completion of the instructional activities. The pre-intervention
questionnaire examined students’ previous experience with Al tools, frequency and purposes of
Al use, knowledge and understanding of Al, attitudes, ethical perception, educational needs,
self-assessed competence and open-ended reflections. The open-ended questions asked
students, for example, how they perceived artificial intelligence and whether they considered it
an opportunity, a threat or a neutral tool. The post-intervention questionnaire focused on
students’ Al use after the ESP activities, self-assessed development of Al-related skills,
development of specific Al competences, ethical awareness, attitudes towards Al and transfer
of Al skills into academic practice.

The use of a pre-/post-intervention design was appropriate because the research aimed to
compare students’ initial position with their self-reported perceptions after the Al-enhanced ESP
training. However, the study should not be understood as a strict experimental design. The pre-
and post-intervention questionnaires were not fully identical in all items. Therefore, the
comparison of findings is interpreted primarily as descriptive and indicative rather than as a
strict item-by-item statistical measurement of change. Where identical or closely corresponding
items are available, the findings are compared directly. In other areas, the post-intervention
questionnaire is used to examine students’ self-reported development, perceived competence
and reflections after the Al-enhanced ESP activities.

From an ethical perspective, participation in the research was voluntary and based on informed
consent. Both questionnaires included an informed consent section, and all respondents agreed
to participate in the research. The data were collected anonymously and used exclusively for
research purposes. This was particularly important because the topic of Al use in academic
contexts may involve sensitive issues, especially students’ views on academic integrity,
responsible Al use and the boundary between support and misuse.

Taken together, the methodological framework of the research enabled the study to examine Al
literacy as a multidimensional educational phenomenon. The closed questionnaire items
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provided structured quantitative data, while the open-ended, interview-style prompts generated
qualitative written responses that gave students space to explain their attitudes, expectations
and concerns. The supplementary classroom reflections further contextualised the post-
intervention findings. The combination of these forms of data strengthened the interpretative
value of the research and provided a suitable basis for analysing the role of Al-enhanced ESP
instruction in developing technical university students’ Al literacy.

5.2 Research Aim, Objectives, Research Questions and Hypotheses

The overall aim of the research was to examine the development of Al literacy among second-
year technical university students enrolled in English for Specific Purposes courses. More
specifically, the study investigated how structured Al-focused instructional activities integrated
into ESP lessons influenced students’ self-perceived Al-related competence, frequency and
purposes of Al tool use, attitudes towards artificial intelligence, and ethical awareness of Al use
in academic contexts.

The research was designed as a small-scale educational intervention based on pre-intervention
and post-intervention data collection. The pre-intervention phase focused on students’ initial
experience with Al, their existing patterns of Al use, their understanding of Al, and their
expectations regarding the use of Al in their studies. The post-intervention phase examined
students’ perceived development after completing Al-enhanced ESP activities focused on
chatbots, prompting strategies, Al-supported academic source retrieval, Al-assisted
presentations, and video content creation. The instructional intervention included tools such as
ChatGPT, Canva, Gamma, and Vidnoz.

To achieve the overall aim of the study, the following research objectives were established:

RO1: To identify the initial level of Al literacy, frequency of Al tool usage, and ethical
awareness among second-year ESP students before participating in Al-focused instructional
activities.

RO2: To examine the development of students’ self-perceived Al-related skills after completing
structured Al-enhanced ESP instruction focused on chatbots, prompting strategies, academic
source retrieval, and Al-supported content creation.

RO3: To analyse changes in the frequency and purposes of Al tool usage after the completion
of ESP-based Al training.

RO4: To investigate the development of students’ ethical awareness and responsible attitudes
towards the use of artificial intelligence in academic contexts after the instructional
intervention.

ROS: To explore students’ attitudes towards Al after completing the Al-enhanced ESP course
and to describe the relationship between students’ Al usage frequency and their self-perceived
Al competence.

These objectives reflect the multidimensional understanding of Al literacy adopted in the study.
The research focused on the cognitive dimension, referring to students’ knowledge and
understanding of Al tools and their functions; the affective dimension, referring to attitudes,
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confidence, and perceptions related to Al use; and the conative dimension, referring to actual
use, frequency, and application of Al tools. These dimensions were explicitly considered in the
design of the pre- and post-intervention questionnaires.

Based on the research aim and objectives, the following research questions were formulated:

RQ1: What is the initial level of Al literacy, frequency of Al usage, and ethical awareness
among ESP students before participating in Al-focused instructional activities?

RQ2: To what extent does students’ self-perceived Al competence related to selected Al
applications change after completing Al-enhanced ESP instruction?

RQ3: How does the frequency and purpose of Al tool usage change after the completion of Al
training integrated into ESP courses?

RQ4: How does participation in Al-focused ESP instruction influence students’ ethical
awareness regarding the responsible academic use of artificial intelligence?

RQ5: How do students’ attitudes towards artificial intelligence change after completing Al-
enhanced ESP activities?

RQ6: Is there a relationship between students’ frequency of Al usage and their self-perceived
Al competence after completing the ESP course?

The first research question is descriptive in nature and therefore does not require a hypothesis.
RQ6 is also exploratory in nature, as it examines a possible relationship between students’
frequency of Al use and their self-perceived Al competence. Since this relationship was not
tested through formal correlation analysis, RQ6 is not accompanied by a separate hypothesis.
The hypotheses are therefore formulated only for those research questions that concern
expected post-intervention changes in students’ self-perceived Al-related skills, frequency of
Al use, ethical awareness and attitudes.

H1: Students report a significantly higher level of self-perceived Al-related skills after
completing Al-focused ESP instructional activities compared to the pre-intervention stage.

H2: The frequency of Al tool usage among ESP students increases after the completion of Al-
enhanced ESP instruction.

H3: Students demonstrate higher levels of ethical awareness related to the academic use of Al
after the instructional intervention.

H4: Students’ attitudes towards artificial intelligence become more positive after participating
in Al-integrated ESP instruction.

The formulation of the research questions and hypotheses corresponds with the structure of the
research instruments. The pre-intervention questionnaire examined students’ prior experience
with Al, knowledge and understanding of Al, attitudes, ethical perception, educational needs,
self-assessed competence, and open-ended reflections on the role of Al in study. The post-
intervention questionnaire focused on Al usage after ESP activities, self-assessed change in Al-
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related skills, development of specific Al competences, ethical awareness, attitudes towards Al,
and the transfer of Al skills into academic practice.

The hypotheses are based on the assumption that systematic, pedagogically guided exposure to
Al tools in ESP instruction may support the development of students’ Al literacy. Since Al
literacy includes knowledge, practical competence, attitudes, ethical awareness and actual use,
the hypotheses were designed to capture expected changes in students’ self-perceived
competence, frequency of Al use, ethical awareness and attitudes. The relationship between
frequency of Al use and self-perceived competence is addressed descriptively through RQ6
rather than through a separate hypothesis.

Since the research is based on a small-scale educational intervention and self-reported
questionnaire data, the hypotheses are formulated primarily as directional assumptions
concerning expected changes in students’ Al-related competence, frequency of Al use, ethical
awareness, and attitudes. In accordance with methodological principles of quantitative
educational research, statistical significance will be discussed only where the data allow an
appropriate statistical comparison of pre- and post-intervention responses (Creswell and
Creswell, 2018; Cohen, Manion, and Morrison, 2017).

5.3 Rationale for Selecting the Research Setting: ESP, Technical Higher
Education and Al Literacy

The present research was conducted at the Faculty of Materials Science and Technology of the
Slovak University of Technology in Trnava within English for Specific Purposes courses. The
selection of this research setting was intentional and directly connected with the aim of the
monograph, which examines the development of Al literacy among technical university
students. ESP classes at a technical university represent an appropriate environment for this
type of research because they combine language development with discipline-related
communication, technical terminology, academic tasks, presentation skills and digital
competences.

The choice of STU MTF is supported by previous Slovak research on English, ESP and
internationalisation in non-philological higher education. Hurajovd, Luprichova and
Chmelikové (2022) argue that the internationalisation of higher education has strengthened the
role of English as a lingua franca and has increased the need to build an English Education
Environment at non-philological universities. Their research, conducted at STU MTF within
the CLIL-HET Visegrad+ project, showed that internationalisation requires cooperation
between disciplinary teachers and ESP/CLIL specialists, as disciplinary teachers need linguistic
and didactic support when working in English, while ESP teachers contribute to students’
language readiness and to the development of academic communication in English.

This argument is relevant to the present monograph because the development of Al literacy is
not isolated from the broader internationalisation process. Students at technical universities
need English not only for general communication, but also for reading professional literature,
describing technical processes, preparing presentations, participating in projects and potentially
studying selected subjects in English. At the same time, they increasingly need to use Al tools
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when working with specialised terminology, academic sources, written assignments and visual
outputs. ESP courses therefore provide a meaningful space in which English competence and
Al literacy can be developed together.

The current ESP syllabus at STU MTF in the academic year 2025/2026 confirms the suitability
of this research context. Students attend one 100-minute ESP lesson per week in both the winter
and summer terms. The winter term focuses on an introductory lesson and language-level
diagnosis, numerals, university and faculty terminology, geometric shapes and solids, basic
parameters, materials, properties of materials, poster presentation skills, poster presentations
and the final test. The summer term continues with graph interpretation, classical and alternative
energy sources, hybrid and electric cars, instructions, description of a car production plant and
flow charts, business-related topics, recycling of materials, basics of argumentation, company
description, robotics, artificial intelligence, Al assistants such as Siri and Alexa, ethical
dilemmas in Al assistants, team presentations, presentation evaluation and feedback. These
topics show that ESP at STU MTF already integrates technical vocabulary, visual data,
professional communication, presentations, robotics, Al and ethical reflection.

The integration of Al-focused training into ESP was therefore pedagogically justified. It did not
introduce an unrelated topic into the course, but extended already existing ESP objectives.
Students were trained to work with chatbots, formulate effective prompts, search for academic
sources with Al support, prepare Al-assisted presentations and create Al-supported visual or
video content. The empirical part of the monograph specifies that the intervention included
chatbots, ethical considerations of Al in academic work, effective prompt formulation, Al-
supported academic source retrieval, Canva, Gamma and Vidnoz.

The rationale is also supported by research on ESP/LSP in the era of artificial intelligence.
Hurajova and Chmelikova (2025) argue that ESP/LSP courses can support internationalisation
by helping students develop specialised communication, organise and express ideas, collaborate
in team projects and participate in professional discussion. The authors also emphasise that Al
tools have potential to support ESP/LSP education through individualised learning,
international communication, language support and the connection between language
proficiency and specialised knowledge. At the same time, they warn that Al integration requires
attention to privacy, access to Al tools, teacher-student interaction, algorithmic bias and teacher
training. Their STU MTF survey also indicated a knowledge gap regarding Al tools among
teachers and students and showed that Al was used mainly for text formulation, information
search, grammar correction, academic writing, term explanation and translation, while broader
applications such as course development remained underused.

Earlier research by Hurajova, Chmelikova and Luprichova (2023) similarly showed that Al is
already entering higher education and language teaching, but its use requires systematic
training. Their questionnaire-based study found that students used Al for text preparation, text
processing, fact searching, translation, image creation and learning support, while teachers used
Al for foreign language learning, academic writing, translation, lesson preparation and course
content creation. The authors concluded that both teachers and students need training in Al-
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powered tools and that ethical awareness, accuracy and quality of Al-generated information
should become central issues in academic debate.

The relevance of ESP material development in technical fields is further supported by
Chmelikovéa and Mistina (2024), whose Springer chapter focuses on developing materials for
ESP courses in engineering and natural sciences at selected Slovak universities. The chapter
confirms its focus on ESP material development for engineering and natural-science students.
This is important for the present research because ESP at technical universities requires flexible,
field-sensitive and regularly updated materials, especially in disciplines affected by rapid
technological change.

The broader Slovak technical university context also supports the selection of STU MTF.
English-medium study opportunities exist not only at STU MTF, where the master’s programme
Materials Engineering and Technologies is offered in English, but also at other Slovak technical
universities (Faculty of Materials Science and Technology STU in Bratislava, n.d.). For
example, the Technical University of KoSice (Faculty of Electrical Engineering and Informatics
TUKE, n.d.) has announced an English-taught joint master’s programme in Artificial
Intelligence developed in cooperation with STU FIT and NVIDIA, and the Technical
University in Zvolen lists doctoral study programmes offered in English (Technical University
in Zvolen, n.d.). These examples indicate that English-medium technical education and Al-
related professional preparation are becoming increasingly relevant in Slovakia.

The planned development of ESP at STU MTF makes this research even more timely. From the
following academic year 2026/2027, the newly accredited ESP programme is expected to
increase the number of ESP lessons from one 100-minute lesson per week to two 100-minute
lessons per week. The number of ESP terms is also expected to increase to three terms in the
bachelor’s degree and one term in the engineering degree. The aim is to provide students with
stronger English-language preparation so that they can later study selected academic subjects
in English or participate more effectively in English-medium second-degree study or later in
doctoral study programme. In this context, Al literacy becomes a logical extension of ESP
because students need to use English and Al tools together when working with academic
sources, terminology, presentations, written outputs and digital communication.

For these reasons, second-year ESP students at STU MTF represented a suitable research group.
They had already entered the technical university environment and were developing discipline-
related English, while still being at a stage where their academic habits and Al-related practices
could be shaped through systematic instruction. The research sample consisted of 75
undergraduate students enrolled in ESP courses during the winter semester of the academic year
2025/2026. They were organised into five ESP groups and participated in comparable Al-
enhanced ESP instruction.

This section has shown that, STU MTF and its ESP courses provided a relevant research setting
because they combine technical higher education, English for academic and professional
purposes, internationalisation, digital transformation and the emerging need for responsible Al
use. The present monograph builds on this context by examining whether structured Al-focused
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ESP instruction can help technical university students move from initial curiosity about Al tools
towards more competent, critical and ethically aware academic use of artificial intelligence.

5.4 Research Sample

The research sample consisted of 75 undergraduate students enrolled in English for Specific
Purposes courses at the Faculty of Materials Science and Technology of the Slovak
University of Technology in Trnava. All respondents were second-year full-time bachelor’s
degree students who attended ESP lessons during the winter semester of the academic year
2025/2026. The sample was selected intentionally, as the students represented a clearly defined
group participating in the same Al-enhanced ESP instructional intervention. The empirical part
already states that the students were organised into five ESP groups and all groups were exposed
to comparable instructional content during the 13-week semester.

The decision to work with this research sample was closely connected with the aim of the
monograph, which focuses on the development of Al literacy in ESP courses for technical
university students. The participants represented a relevant target group because their academic
and future professional context is strongly connected with digital technologies, automation,
technical communication, and the practical use of digital tools. For this reason, the selected
group provided an appropriate research context for examining students’ experience with
artificial intelligence, their self-perceived Al-related competence, their attitudes towards Al,
and their ethical awareness of Al use in academic work.

In terms of gender distribution, the research sample was predominantly male, which
corresponds with the usual demographic composition of many technical study programmes.
Male students represented 88% of the respondents, while female students represented 12%.
No respondent selected the “other” gender category.

Gender distribution of the research sample (N = 75)

Female 12.0% (h=9)

88.0% (n=66)

Male

Other 40.0% (n=0)

0 20 40 60 80 100
Percentage of respondents (%)

Figure 5: Gender distribution of the research sample
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance; content
checked and edited by the author.
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With regard to age, the majority of participants belonged to the traditional university-age cohort,
as seen in the Figure 5. Most respondents were aged 18-20. This group represented 69.3% of
the sample. Students aged 21-23 accounted for 28%, while only 2.7% of respondents were
aged 24 or more. This age distribution shows that the research sample was relatively
homogeneous not only in terms of study level, but also in terms of age.

Age distribution of the research sample (N = 75)

18-20 69.3% (n=52)

21-23 28.0% (n=21)

24 and more 2.7% (n=2)

0 20 40 60 80 100
Percentage of respondents (%)

Figure 6: Age distribution of the research sample
Source: Author's own elaboration based on the obtained data. Visual design prepared with Al assistance,; content
checked and edited by the author.

The participants were enrolled in several technical study programmes offered at the faculty. The
largest group, as seen in the Figure 6, consisted of students of Applied Informatics and
Automation in Industry, who represented 62.7% of the sample. The second largest group was
formed by students of Computer-Aided Manufacturing Technologies, accounting for 24%.
Students of Integrated Safety represented 12%. Other study programmes were represented
only marginally, together accounting for 1.3% of the sample, including Materials Engineering,
Mechatronics in Technological Equipment, Industrial Management, Production Technologies,
and Production Equipment and Systems.
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Study programme distribution of the research sample (N = 75)

Applied Informatics and Automation in Industry 62.7% (n=47)

Computer-Aided Manufacturing Technologies 24.0% (n=18)

12.0% (n=9)

Integrated Safety

Other study programmes 8 1.3% (n=1)

T T T T

T
0 10 20 30 40 50 60 70
Percentage of respondents (%)

Figure 7: Study programme distribution of the research sample
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance,; content

checked and edited by the author.

The structure of the research sample, as seen in the Figure 7, is important for the interpretation
of the findings. Since the respondents were students of technical study programmes enrolled in
ESP courses, their answers may reflect a practical orientation towards Al tools, digital
applications, technical problem-solving, academic source work, and presentation-related tasks.
This corresponds with the specific character of ESP instruction at STU MTF, where English is
taught in connection with technical terminology, professional communication, visual data,
materials, processes, presentations, and topics related to robotics and artificial intelligence. At
the same time, the sample was limited to one faculty, one academic semester, and one specific
ESP learning context. Therefore, the findings should be interpreted as context-bound evidence
of how structured Al-focused ESP instruction may support the development of Al literacy
among technical university students. Although the results may offer useful insights for similar
ESP environments at technical universities, they should not be automatically generalised to all
university students, all study programmes, or all ESP learning contexts.

5.5 Description of the Al-Enhanced ESP Instructional Intervention

The instructional intervention was implemented during the winter semester of the academic
year 2025/2026 as part of regular English for Specific Purposes instruction at the Faculty of
Materials Science and Technology of the Slovak University of Technology in Trnava. It
consisted of five Al-focused training sessions, each lasting 50 minutes, integrated into the 13-
week ESP course. The intervention was designed to develop students’ Al literacy in connection
with academic and technical English, rather than to teach artificial intelligence as an isolated
technological topic. It was implemented as part of regular ESP instruction with the formal
approval of the Head of the Department of Languages, Humanities and Social Sciences and did
not interfere with students’ study obligations or the standard fulfilment of course requirements.
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The intervention reflected the multidimensional understanding of Al literacy adopted in the
research. It addressed the cognitive dimension by introducing students to selected Al tools, their
functions, possibilities, and limitations. It addressed the affective dimension by encouraging
students to reflect on their attitudes, confidence, trust, and concerns related to Al use. It also
addressed the conative dimension by providing students with opportunities to use Al tools
actively for academic and ESP-related tasks. This structure corresponded with the design of the
pre- and post-intervention questionnaires, which examined students’ knowledge, attitudes,
ethical awareness, self-perceived competence, and frequency of Al use.

The first training session focused on students’ initial orientation in artificial intelligence and the
use of Al chatbots. Students were introduced to the basic principles of working with
conversational Al tools, particularly ChatGPT and similar applications. The session emphasised
the difference between using Al as a supportive learning tool and relying on Al as a replacement
for students’ own academic work. In the ESP context, students practised using chatbots for
vocabulary explanation, simplification of technical terminology, reformulation of sentences,
and support in understanding professional texts.

The second session was dedicated to effective prompt formulation. Students were guided to
understand that the quality of Al-generated output depends strongly on the clarity, specificity,
and contextualisation of the prompt. They practised formulating prompts for ESP-related tasks,
such as explaining technical terms, generating examples of professional vocabulary, preparing
short definitions, improving the structure of a technical description, and adapting language to
an academic or presentation context. This session was directly connected with students’ future
academic tasks, because prompt formulation was treated not only as a technical skill, but also
as a transferable communication skill.

The third session focused on Al-supported academic source retrieval and work with
information. Students were introduced to the possibilities and limitations of using Al tools when
searching for information for seminar papers, bachelor’s theses, and academic presentations.
Particular attention was paid to the need to verify Al-generated information, distinguish
between reliable and unreliable sources, and avoid uncritical copying of Al outputs. The session
also addressed the ethical use of Al in academic work, including transparency, responsibility,
and the boundary between acceptable support and academic misconduct.

The fourth session focused on Al-assisted presentation preparation. Students worked with tools
such as Canva and Gamma, which can support the creation of visual presentations and
structured content. The aim was not only to generate presentation slides, but also to help
students evaluate the quality, accuracy, visual clarity, and linguistic appropriateness of Al-
supported outputs. This session was aligned with the ESP syllabus, as students at STU MTF are
required to develop poster and presentation skills as part of their English course.

The fifth session dealt with Al-supported video content creation, including the use of Vidnoz.
Students were introduced to possibilities of creating short Al-supported video outputs for
academic or presentation purposes. The session also encouraged discussion about the
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credibility, authenticity, and ethical implications of Al-generated audiovisual content. In this
way, the intervention connected practical digital skills with critical reflection on the responsible
use of Al-generated materials.

Across all five sessions, Al tools were presented as supportive instruments for learning,
communication, and academic preparation. The intervention did not aim to replace students’
own thinking, writing, speaking, or decision-making. Instead, it aimed to help students use Al
tools more consciously, critically, and ethically in tasks connected with ESP learning. This was
particularly important because the pre-intervention questionnaire showed that students had
already used several Al tools before the training, including ChatGPT, Copilot, Gemini, Gamma,
Canva, DeepSeek, Claude, DALL-E and similar applications. The training therefore responded
to an existing practice and attempted to transform spontaneous Al use into more informed
academic use.

The intervention was identical in its general structure across all five ESP groups. Although the
specific pace of classroom interaction may have differed slightly according to group dynamics,
the same instructional focus, tools, and learning objectives were maintained. This consistency
supported the comparability of the intervention and made it possible to examine students’ self-
reported development through the pre- and post-intervention questionnaires.

A structured overview of the five Al-focused ESP intervention sessions is provided in Appendix
A (see APPENDIX A). The appendix presents the pedagogical focus, selected tools and
platforms, main classroom activities, expected student outputs, Bloom’s taxonomy focus and

intended Al literacy dimensions of each session. It does not reproduce the complete teaching
materials used during the lessons, but offers a transparent methodological overview of the
intervention design.

5.6 Research Instruments and Data Collection

The research data were collected through two questionnaires: a pre-intervention questionnaire
(see APPENDIX B) and a post-intervention questionnaire (see APPENDIX C). Both
instruments were administered to the same group of second-year ESP students at the Faculty of
Materials Science and Technology of the Slovak University of Technology in Trnava during the

winter semester of the academic year 2025/2026.

The pre-intervention questionnaire was administered before the Al-focused ESP activities. Its
purpose was to identify students’ initial experience with Al tools, frequency and purposes of Al
use, basic understanding of Al attitudes towards Al ethical perception, educational needs, self-
assessed competence and open-ended reflections on the role of Al in their studies.

The post-intervention questionnaire was administered after students had completed the Al-
enhanced ESP activities. It focused on students’ Al use after the intervention, perceived
development of Al-related skills, post-intervention Al competences, ethical awareness, attitudes
towards Al and the possible transfer of Al skills into academic and ESP-related practice.

Both questionnaires combined closed and open-ended items. The closed questions included
multiple-choice items, frequency questions and Likert-scale statements, which made it possible
to identify general tendencies in students’ responses. The open-ended questions provided
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supplementary qualitative insight into students’ perceptions, expectations and reflections. In
addition, brief informal classroom-based group reflections were conducted after the Al-
enhanced ESP activities to obtain contextual feedback on students’ experience with the training.

Participation in the research was voluntary and anonymous. Both questionnaires included an
informed consent section, and the collected data were used exclusively for research purposes.

5.7 Data Analysis and Ethical Considerations

The collected data were analysed using descriptive quantitative and qualitative procedures. The
closed questionnaire items were processed quantitatively through frequencies and percentages.
This made it possible to identify general tendencies in students’ Al use, self-perceived
competence, attitudes and ethical awareness before and after the Al-enhanced ESP intervention.

The open-ended questionnaire responses were analysed qualitatively through thematic
categorisation. Students’ answers were read, compared and grouped into recurring themes, such
as Al as an opportunity, Al as a neutral tool, concerns about over-reliance, intended academic
uses of Al and expectations regarding further Al training. This qualitative analysis provided
additional insight into students’ own perceptions and helped interpret the numerical findings.

The supplementary classroom reflections were used as contextual qualitative evidence. Since
they were informal, classroom-based and not recorded or transcribed verbatim, they were not
treated as formal interview data or as a separate qualitative dataset. Their purpose was to support
the interpretation of the post-intervention questionnaire findings and to capture students’
immediate reactions to the Al-focused activities.

Ethical principles were observed throughout the research process. Participation in the study was
voluntary and anonymous. Both questionnaires included an informed consent section, and
respondents were informed that the data would be used only for research purposes. No
personally identifiable information was collected or used in the analysis.

The implementation of the research and the Al-enhanced ESP instructional intervention was
carried out with the formal approval of the Head of the Department of Languages, Humanities
and Social Sciences. The intervention was integrated into regular ESP instruction and was
designed in accordance with the pedagogical objectives of the course. Participation in the
research did not interfere with the fulfilment of students’ study obligations, course requirements
or assessment procedures. Similarly, the implementation of the intervention did not affect the
author’s regular teaching responsibilities. The Al-focused activities were used as part of
ordinary ESP classroom practice and served to support, rather than replace or disrupt, the
planned learning outcomes of the course.
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6 Initial AI Literacy before the ESP Intervention: Analysis of the Pre-
Intervention Questionnaire Findings

The respondents in the present research belong to Generation Z, a cohort whose academic and
everyday lives have been strongly shaped by digital technologies, smartphones, social media,
online communication and rapid access to information. Twenge (2017) characterises this
generation, often referred to as iGen, as the first generation that does not remember a time
before the internet and whose development has been closely connected with smartphones and
social media. However, digital immersion should not be interpreted automatically as
technological competence. Twenge also points to a more complex psychological profile of this
generation, including increased uncertainty, lower confidence, stronger safety orientation and
higher levels of anxiety compared with previous generations (Twenge, 2017; Twenge and
Campbell, 2019).

In higher education, Generation Z is often described as a group of students with specific
motivations, learning styles, skills and social concerns. Seemiller and Grace (2016), in their
study of more than 1,100 Generation Z college students, argue that this generation differs from
previous cohorts in the way it approaches learning, communication, independence and social
engagement. At the same time, students’ familiarity with digital environments does not
necessarily mean that they possess advanced critical, academic or ethical competences in the
use of emerging technologies. This distinction is particularly important in relation to generative
artificial intelligence.

Recent research on the Al generation gap suggests that Generation Z students tend to perceive
generative Al positively, especially in relation to productivity, efficiency and personalised
learning. However, the same research also emphasises the need for responsible use, digital
literacy, critical thinking and clear institutional guidelines for the integration of generative Al
into higher education. This perspective is directly relevant to the present monograph, which
does not examine whether students can access Al tools, but whether structured Al-focused ESP

instruction can support their more competent, critical and ethically aware use (Chan and Lee,
2023).

This issue is particularly important in English for Specific Purposes courses at technical
universities. Technical university students need English for academic and professional
communication, including technical terminology, source work, presentations, written
assignments and communication related to their field of study. At the same time, they
increasingly use Al tools for searching information, reformulating texts, preparing
presentations, supporting language production and solving academic or technical tasks.
Therefore, Al literacy in this context should be understood not simply as familiarity with Al
tools, but as the ability to use them purposefully, evaluate their outputs, recognise their
limitations and apply them responsibly in academic work.

The present chapter analyses findings obtained from the pre-intervention questionnaire
administered to second-year ESP students at the Faculty of Materials Science and Technology
of the Slovak University of Technology in Trnava. The questionnaire examined students’ initial
experience with Al tools, frequency and purposes of Al use, knowledge and understanding of
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Al, attitudes towards Al, ethical perception, educational needs, self-assessed competence and
open-ended reflections on the role of Al in their studies.

The analysis follows the research aim, objectives and research questions formulated in the
methodological part of the monograph, especially RO1 and RQ1, which focus on students’
initial Al literacy, frequency of Al use and ethical awareness before the Al-enhanced ESP
intervention. The chapter first presents students’ previous experience with Al tools and their
frequency and purposes of use. It then analyses their initial knowledge and understanding of
Al, attitudes towards Al, ethical perception, educational needs and self-assessed competence.
Finally, students’ open-ended responses are interpreted thematically in order to provide deeper
insight into how they perceived artificial intelligence before participating in the Al-focused ESP
activities.

6.1 Initial Experience with Al before the ESP Intervention

The first part of the analysis focuses on students’ initial experience with artificial intelligence
before participating in the Al-enhanced ESP instructional intervention. This section is directly
connected with RQ1, which examined the initial level of Al literacy, frequency of Al use, and
ethical awareness among ESP students before the Al-focused activities. It is also related to
RO1, which aimed to identify students’ starting position before the instructional intervention.

The pre-intervention questionnaire showed that artificial intelligence was already familiar to all
respondents before the training. All 75 students stated that they had already used Al tools before
participating in the Al-enhanced ESP activities. This finding is important because it indicates
that the intervention did not introduce artificial intelligence as a completely new phenomenon.
Rather, it responded to an already existing practice and aimed to transform students’
spontaneous or intuitive use of Al into more informed, purposeful and academically responsible
use.

Previous experience with Al tools before the ESP intervention

Yes

No -{ 0% (n=0)

0 20 40 60 80 100
Percentage of respondents (%)

Figure 8: Previous experience with Al tools before the ESP intervention
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance; content
checked and edited by the author.

The range of Al tools mentioned by students above also shows that their experience was
relatively diverse. The most frequently mentioned tool was ChatGPT, which appeared in the
majority of responses. Other tools included Copilot, Gemini, Gamma, Canva, DeepSeek,
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Claude, DALL-E, Grok, Perplexity, Mistral Al, Sora, Stable Diffusion, HeyGen, Suno, Apple
Intelligence, and several other applications. This variety suggests that students did not perceive
Al only through one dominant platform, although ChatGPT clearly represented the most visible
and commonly used tool. The responses also show that students associated Al mainly with text
generation, information search, presentation preparation, image generation, translation,
programming support and general learning assistance.

The frequency of Al use before the intervention confirms that Al tools had already become part
of students’ academic and everyday routines. Before the training, 28% of respondents reported
using Al tools daily, 40% used them several times a week, 20% several times a month, and 12%
rarely. No respondent selected the option “never”. This means that 68% of the students used Al
either daily or several times a week even before the Al-focused ESP training.

Frequency of Al use before the ESP intervention

Daily 28% (n=21)

Several times a week 40% (n=30)
Several times a month 20% (n=15)
12% (n=9)

Rarely

Never 4 0% (n=0)

0 20 40 60 80 100
Percentage of respondents (%)

Figure 9: Frequency of Al use before the ESP intervention
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance,; content
checked and edited by the author.

These results above suggest a high level of practical exposure to Al tools among the
respondents. However, frequent use should not be automatically interpreted as advanced Al
literacy. Students may use Al regularly without being able to formulate effective prompts,
evaluate the accuracy of generated outputs, identify ethical risks, or distinguish between
acceptable academic support and inappropriate dependence on Al-generated content. This
distinction is central to the present research. The intervention, therefore, did not aim merely to
increase the number of students using Al, but to support more conscious, critical and
academically appropriate use of Al in ESP-related tasks.

The purposes for which students used Al before the intervention further confirm the practical
orientation of the research sample. The most common purpose was searching for information
and sources, which was selected by 84% of respondents. Technical problem-solving or solving
technical tasks was selected by 49.3% of students. Writing texts, including seminar papers or
similar assignments, was selected by 46.7% of respondents. Creating presentations or graphic
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outputs was selected by 40% of students. Other answers appeared only marginally and included
individual purposes such as summarising texts, obtaining quick information, programming
support, or personal interests.

Purposes of Al use before the ESP intervention

Searching for information and sources 84% (N=63)

Technical problem-solving / technical tasks 49.3% (n=37)

46.7% (n=35)

Writing texts / seminar papers / assignments

Creating presentations or graphic outputs 40% (n=30)

0 20 40 60 80 100
Percentage of respondents (%)

Figure 10: Purposes of Al use before the ESP intervention
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance,; content
checked and edited by the author.

As seen in the Figure 10, the dominance of information searching is particularly relevant for
the interpretation of the findings. It shows that students often used Al as an alternative or
supplement to traditional search engines. In academic contexts, this practice requires careful
attention because Al-generated information may be incomplete, inaccurate, insufficiently
sourced, or presented without clear distinction between verified and unverified content. For
ESP students, this is especially important because they are expected to work with professional
terminology, academic sources, presentations, seminar papers and later bachelor’s theses.
Therefore, the high percentage of students using Al for information search confirms the need
for instruction focused on source verification, critical evaluation and responsible academic use.

The relatively high percentage of students using Al for writing texts also raises important
questions related to academic integrity and student authorship. Al can support students in
generating ideas, improving grammar, reformulating sentences or organising text. However, it
can also be misused to produce complete assignments without sufficient student input. This
finding therefore supports the inclusion of ethical issues in the Al-focused ESP intervention.

The use of Al for technical problem-solving corresponds with the profile of the respondents as
students of technical study programmes. Their AI use was not limited to language learning or
general academic tasks; it was also connected with programming, technical assignments,
calculations, debugging, and problem-solving in their field of study. This confirms the
relevance of conducting the research in a technical university context. For these students, Al
literacy is linked not only to English language learning, but also to technical thinking, digital
work, academic communication and future professional practice.
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Taken together, the pre-intervention findings show that the respondents entered the Al-
enhanced ESP course with substantial previous experience of Al tools. All students had already
used Al, and most of them used it regularly. Their most frequent purposes of use were
information search, technical tasks, writing and presentation preparation. These findings answer
the first part of RQ1 and show that the initial level of practical exposure to Al was high. At the
same time, they justify the need for structured Al-literacy training, because frequent use alone
does not guarantee critical evaluation, ethical awareness or academically responsible
application.

6.2 Initial Knowledge and Understanding of Al before the ESP Intervention

After analysing students’ previous experience with Al tools, the next part of the pre-intervention
questionnaire focused on students’ initial knowledge and understanding of artificial
intelligence. This section is connected with RQ1, which examined the initial level of Al literacy
among ESP students before the instructional intervention, and with RO1, which aimed to
identify students’ starting position before participating in Al-focused ESP activities.

The questionnaire included five statements related to students’ basic understanding of Al. These
statements focused on whether students could explain the meaning of artificial intelligence,
whether they knew at least three Al-based tools, whether they understood the difference
between generative and analytical Al, whether they could recognise Al-generated text or
images, and whether they knew that Al can make mistakes and that its outputs should be
verified.

The results suggest that students entered the intervention with a relatively high level of general
familiarity with Al, especially in relation to practical awareness of tools and awareness of
possible Al errors. Most respondents stated that they were able to explain what artificial
intelligence means. More specifically, 57.3% of students rather agreed and 29.3% completely
agreed with this statement. Together, this means that 86.6% of respondents expressed
agreement. Only one respondent rather disagreed, and 12% were unable to assess their
knowledge.

A similarly strong result was found in relation to students’ knowledge of Al-based tools.
Altogether, 77.4% of respondents agreed that they knew at least three tools based on artificial
intelligence, with 18.7% rather agreeing and 58.7% completely agreeing. This corresponds with
the previous finding that all students had already used Al tools before the intervention and that
they mentioned a wide range of tools, including ChatGPT, Copilot, Gemini, Gamma, Canva,
DeepSeek, Claude, DALL-E and others.

The weakest area of initial knowledge concerned the distinction between generative and
analytical Al. Only 46.6% of respondents agreed that they understood this difference, while
25.3% disagreed and 28% were unable to assess their understanding. This finding is important
because it shows that although students were familiar with Al tools in practical terms, their
conceptual understanding of different types of Al was less developed. This confirms the need
for structured Al-literacy training, especially in areas that go beyond everyday tool use.
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Students evaluated their ability to recognise Al-generated text or images more positively. In
total, 70.7% of respondents agreed that they could detect when a text or image was created by
Al However, 21.3% selected the neutral option and 8% disagreed. This result suggests that
many students had confidence in recognising Al-generated content, but a considerable
proportion remained uncertain. From the perspective of academic work, this is relevant because
students need to understand that Al-generated content may be difficult to identify reliably and
that detection based only on intuition may not always be sufficient.

The strongest result in this section concerned awareness of Al errors and the need for
verification. Altogether, 94.7% of respondents agreed that Al can make mistakes and that they
verify its outputs. Specifically, 28% rather agreed and 66.7% completely agreed. This is a very
important finding because it indicates that most students already had some initial awareness of
the limitations of Al-generated information before the intervention. At the same time, this self-
reported awareness does not necessarily mean that students always verify outputs effectively in
practice. Therefore, the intervention needed to develop not only awareness, but also practical
strategies for checking Al-generated information and using it responsibly in academic tasks.

Initial knowledge and understanding of Al before the ESP intervention
Can explain the term Al 86.7% agree
Knows at least three Al tools 77.3% agree
Understands generative vs analytical Al 46.7% agree
70.7% agree

Can recognise Al-generated text/image

Knows Al can make mistakes and verifies outputs 94.7% agree

0 20 40 60 80 100
Percentage of respondents (%)

I Strongly disagree Bl Cannot assess B Strongly agree
mmm Rather disagree mmm Rather agree

Figure 11: Initial knowledge and understanding of Al before the ESP intervention
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance; content
checked and edited by the author.

Overall, the results above show that students’ initial Al literacy was uneven. They demonstrated
strong practical familiarity with Al tools and a high level of awareness that Al outputs may
contain errors. However, their conceptual understanding of Al was weaker, especially in
relation to the difference between generative and analytical Al. These findings support the need
for Al-focused ESP instruction that does not only introduce tools, but also helps students
understand how different Al systems function, what their limitations are, and how their outputs
should be evaluated in academic contexts.
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6.3 Initial Attitudes towards Al before the ESP Intervention

After analysing students’ initial knowledge and understanding of artificial intelligence, the next
part of the pre-intervention questionnaire focused on students’ attitudes towards Al. This section
is connected with RQ1, which examined students’ initial Al literacy, including their attitudes
and ethical awareness before the instructional intervention. It also provides a baseline for later
comparison with post-intervention responses related to RQ5 and H4, which focus on possible
changes in students’ attitudes after completing the Al-enhanced ESP activities.

The questionnaire included five statements addressing students’ perceived usefulness of Al for
study, confidence in using Al tools, trust in Al-generated outputs, concern about the possible
reduction of critical thinking, and the role of Al in university education. The results show that
students entered the intervention with generally positive but also cautious attitudes towards
artificial intelligence.

The strongest positive attitude was expressed in relation to the usefulness of Al for study.
Altogether, 81.3% of respondents agreed that they considered the use of Al beneficial for their
studies. More specifically, 44% rather agreed and 37.3% completely agreed with this statement.
Only 8% rather disagreed, while 10.7% were unable to assess the statement. This finding
confirms that most students perceived Al as a useful academic support tool even before the
instructional intervention.

Students’ confidence in using Al tools was also relatively high, although less pronounced than
their perception of usefulness. In total, 58.7% of respondents agreed that they felt confident
when working with Al tools, with 37.3% rather agreeing and 21.3% completely agreeing.
However, 26.7% were unable to assess their confidence, and 14.7% expressed disagreement.
This suggests that while many students had already used Al tools, their confidence was not
equally developed across the whole group.

The most cautious responses appeared in relation to trust in Al-generated results. Only 29.3%
of respondents rather agreed that they trusted the results provided by Al, and no respondent
selected the option “completely agree”. At the same time, 33.3% disagreed and 37.3% were
unable to assess this statement. This finding is important because it shows that students did not
accept Al-generated outputs uncritically. Their practical use of Al was therefore accompanied
by a considerable degree of uncertainty or scepticism regarding reliability.

A strong level of concern was visible in relation to critical thinking. Altogether, 77.3% of
students agreed that AI may reduce the need for critical thinking. Specifically, 44% rather
agreed and 33.3% completely agreed. Only 9.3% rather disagreed, while 13.3% were unable to
assess the statement. This result shows that students were already aware of one of the central
risks connected with Al use in education: the possibility that Al may encourage superficial
learning or reduce students’ own intellectual effort.

The final statement focused on whether Al should be part of university education. In total, 60%
of respondents agreed with this statement, with 42.7% rather agreeing and 17.3% completely
agreeing. However, 29.3% were unable to assess this issue, and 10.7% rather disagreed. These
results suggest that although students generally recognised the relevance of Al for university
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learning, a relatively large group was still uncertain about its formal integration into higher
education.

Initial attitudes towards Al before the ESP intervention

Al is beneficial for my studies 81.3% agree

| feel confident using Al tools 58.7% agree

| trust Al-generated results 29.3% agree
77.3% agree

Al may reduce the need for critical thinking

Al should be part of university education 60.0% agree

0 20 40 60 80 100
Percentage of respondents (%)

I Strongly disagree B Cannot assess WM Strongly agree
mmm Rather disagree B Rather agree

Figure 12: Initial attitudes towards Al before the ESP intervention
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance,; content
checked and edited by the author.

The evidence from this section, as seen in the Figure 12, indicates that the findings show that
students’ initial attitudes towards Al were positive but not uncritical. Most respondents
considered Al beneficial for their studies and more than half felt confident using Al tools. At
the same time, students expressed limited trust in Al-generated results and strong concern that
Al may reduce the need for critical thinking. This combination of usefulness, confidence,
scepticism and concern confirms that students approached Al pragmatically. They recognised
its academic potential, but they were also aware of risks connected with reliability, over-reliance
and reduced independent thinking. These findings support the need for structured Al-focused
ESP instruction that develops not only practical tool use, but also critical evaluation and
responsible academic decision-making.

6.4 Initial Ethical Perception and Academic Integrity before the ESP
Intervention

The next section of the pre-intervention questionnaire examined students’ ethical perception of
Al and their understanding of academic integrity in relation to Al-supported learning. This part
of the analysis is directly connected with RQ1, which explored students’ initial Al literacy and
ethical awareness before the intervention. It also provides an important baseline for RQ4 and
H3, which focus on whether students’ ethical awareness improved after the Al-enhanced ESP
activities.
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The questionnaire included five statements dealing with the acceptable use of Al as a support
tool, the inappropriate use of Al to produce whole assignments, the need to acknowledge Al use
in academic writing, the role of students’ own thinking, and the need for clear university rules
on Al use. The results show that students already had a relatively strong ethical awareness
before the intervention, especially in relation to independent thinking and the inappropriate
replacement of student work by Al.

The first statement focused on whether the use of Al in school assignments is acceptable if Al
is used only as a helper. A very high proportion of respondents agreed with this statement. In
total, 89.3% of students expressed agreement, with 44% rather agreeing and 45.3% completely
agreeing. Only 4% disagreed, while 6.7% were unable to assess the statement. This suggests
that students did not reject Al use in education. Instead, they tended to accept Al as a legitimate
support tool, provided that it does not replace the student’s own work.

The second statement addressed whether it is inappropriate for a student to ask Al to write an
entire assignment instead of them. Altogether, 81.3% of respondents agreed with this statement,
including 20% who rather agreed and 61.3% who completely agreed. This result indicates that
most students understood the ethical difference between using Al as support and using Al as a
substitute for their own academic performance. However, 12% disagreed and 6.7% were unable
to assess the statement, which shows that some uncertainty or disagreement was still present
before the intervention.

The third statement focused on transparency, namely whether students know that Al use in
writing must be acknowledged. Here, the level of agreement was lower than in the previous two
statements. In total, 72% of respondents agreed, with 32% rather agreeing and 40% completely
agreeing. At the same time, 12% disagreed and 16% were unable to assess the statement. This
finding is important because it shows that although most students were aware of the need to
acknowledge Al use, this knowledge was not universal. Therefore, explicit instruction on
transparency, citation practices, and responsible academic use of Al was necessary.

The strongest ethical position was expressed in relation to the statement that Al should not
replace students’ own thinking. Altogether, 93.3% of respondents agreed with this statement,
including 26.7% who rather agreed and 66.7% who completely agreed. Only 4% rather
disagreed and 2.7% were unable to assess the issue. This result is particularly important because
it confirms that the majority of students already recognised independent thinking as a central
value in academic learning.

The final statement concerned the need for clear university rules on the use of Al. In total, 76%
of respondents agreed that universities should have clear rules about Al use, with 22.7% rather
agreeing and 53.3% completely agreeing. However, 18.7% were unable to assess the statement
and 5.3% disagreed. These results suggest that many students expected institutional guidance,
but a notable group had not yet formed a clear opinion. This supports the need for transparent
rules and explicit classroom-level guidance on what is acceptable, what must be acknowledged,
and what constitutes misuse.
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Initial ethical perception and academic integrity before the ESP intervention

Al is acceptable as support for school tasks 89.3% agree
Al should not write the whole assignment 81.3% agree
Al use in writing must be acknowledged 72.0% agree
Al should not replace students' own thinking 93.3% agree
Universities should have clear Al rules 76.0% agree
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mm Rather disagree Bl Rather agree

Figure 13: Initial ethical perception and academic integrity before the ESP intervention
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance; content
checked and edited by the author.

The findings in the Figure 13 therefore suggest that students entered the intervention with a
relatively strong initial ethical awareness. Most respondents accepted Al as a support tool but
rejected its use as a replacement for complete academic work. They also strongly agreed that
Al should not replace students’ own thinking. Nevertheless, the results also reveal areas
requiring further development, especially transparency in acknowledging Al use and
understanding institutional rules. This confirms the relevance of including ethical Al use as a
specific component of the ESP intervention, rather than treating Al only as a practical
productivity tool.

6.5 Educational Needs and Expectations before the ESP Intervention

The next part of the pre-intervention questionnaire focused on students’ educational needs and
expectations in relation to Al. This section is important because previous findings showed that
students had already used Al tools and had generally positive, although cautious, attitudes
towards them. However, previous experience with Al does not automatically mean that students
feel prepared to use Al effectively, critically, and ethically in academic contexts. Therefore, this
part of the questionnaire examined whether students wanted to develop specific Al-related
competences during the ESP course.

This section is connected with RO1 and RQ1, as it helps identify students’ initial educational
needs and expectations related to Al before the ESP intervention. It is also relevant to RO2,
because students’ expressed needs provide a rationale for the design of the Al-enhanced ESP
activities, particularly in the areas of chatbot use, Al-supported source searching, presentation
preparation and ethical Al use. Indirectly, the findings also support the interpretation of RQ2
and RQ3, as they show which Al-related competences and purposes of use students considered
important before the intervention. Since this section focuses on needs and expectations rather
than measured change, it is not used for direct hypothesis testing.
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The questionnaire included four statements related to students’ interest in learning how to use
chatbots effectively, creating presentations and visuals with Al, searching for scientific sources
with Al, and participating in short training on ethical Al use during the semester. The results
show that students’ strongest educational needs were connected with practical academic use of
Al, especially chatbot use and Al-supported source searching.

The highest level of interest was identified in relation to Al-supported searching for scientific
sources. Altogether, 80% of respondents agreed that they would like to learn how to search for
scientific sources using Al. More specifically, 37.3% rather agreed and 42.7% completely
agreed with this statement. Only 5.3% disagreed, while 14.7% were unable to assess it. This
finding is particularly relevant for university ESP instruction because students need to work
with academic and professional information, prepare presentations, process technical texts, and
gradually develop the skills required for seminar papers and final theses.

A similarly strong interest was expressed in learning how to use chatbots effectively. In total,
77.3% of respondents agreed with this statement, with 34.7% rather agreeing and 42.7%
completely agreeing. Only 9.3% disagreed, and 13.3% were unable to assess the statement. This
result confirms that students did not only use chatbots spontaneously, but also expressed a clear
need for guidance in their more effective use. In the context of ESP, this includes prompt
formulation, vocabulary explanation, text reformulation, clarification of technical terminology,
and support in academic communication.

Students’ interest in creating presentations and visuals with Al was more moderate. Altogether,
54.7% of respondents agreed that they were interested in creating presentations and visual
materials with Al tools such as Canva or Gamma. However, 30.7% disagreed, and 14.7% were
unable to assess this statement. This result suggests that although presentation and visual-
content tools were relevant for a considerable group of students, they were not perceived as
equally important by all respondents. One possible explanation is that students may have
associated Al more strongly with text-based tools, information search, and technical problem-
solving than with visual or presentation-oriented work.

The lowest level of agreement was recorded in relation to interest in short training on ethical
Al use during the semester. In total, 50.7% of respondents agreed with this statement, while
29.3% disagreed and 20% were unable to assess it. This does not mean that students considered
ethical Al use unimportant. Previous findings showed that they were already aware of several
ethical issues, including the need for independent thinking, the inappropriate use of Al to write
whole assignments, and the importance of university rules. However, students may have
perceived ethical training as less immediately practical than learning how to use chatbots or
search for scientific sources.
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Educational needs and expectations before the ESP intervention

Learn to use chatbots effectively 77.3% agree

54.7% agree

Create presentations and visuals with Al

Search for scientific sources with Al 80.0% agree

Short training on ethical Al use 50.7% agree
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Figure 14: Educational needs and expectations before the ESP intervention
Source: Author's own elaboration based on the obtained data. Visual design prepared with Al assistance,; content

checked and edited by the author.

In general terms, the findings above point to that students entered the intervention with clear
educational expectations. Their strongest needs were connected with the effective use of
chatbots and Al-supported academic source searching. These areas correspond directly with the
aims of the Al-enhanced ESP intervention, which focused on prompt formulation, academic
source retrieval, Al-supported content preparation, and responsible use of Al in study-related
tasks. At the same time, the lower level of explicit interest in ethical training suggests that
ethical Al use should be integrated into practical activities rather than taught as a separate
abstract topic only. This supports the methodological decision to combine technical, linguistic,
academic, and ethical aspects of Al literacy within the ESP course.

6.6 Self-Assessed Competence in Using Al Tools before the ESP Intervention

The final closed question in the pre-intervention questionnaire focused on students’ self-
assessed competence in using different types of Al tools. While the previous sections examined
students’ experience, knowledge, attitudes, ethical awareness, and educational expectations,
this section provides a more specific picture of how competent students felt when working with
particular Al applications before the ESP intervention.

This section is directly connected with RO1 and RQ1, as it identifies students’ initial self-
perceived Al competence before the ESP intervention. At the same time, it provides the pre-
intervention baseline for RO2 and RQ2, which examine the development of students’ self-
perceived Al-related skills after the Al-focused ESP activities. The results are also relevant to
H1, which assumes that students will report higher self-perceived Al-related skills after the
intervention. However, at this stage of the analysis, the data are interpreted only as baseline
findings; the hypothesis can be evaluated only after comparison with the post-intervention
questionnaire.
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Students were asked to evaluate their current competence on a five-point scale, where 1 meant
not competent at all and 5§ meant very competent. The evaluated areas included chatbots,
presentation tools, image and video generators, writing and proofreading tools, source search
and processing tools, and Al tools used in technical or programming tasks.

The highest self-assessed competence was reported in relation to chatbots, such as ChatGPT,
Gemini, and Copilot. The mean score for this category was 4.00, which indicates a relatively
high level of perceived competence. More specifically, 49.3% of respondents selected rating 4
and 29.3% selected rating 5. This means that 78.6% of students rated their competence in using
chatbots as high or very high. This result corresponds with the previous finding that ChatGPT
was the most frequently mentioned Al tool before the intervention.

The second strongest area was Al use in technical or programming tasks, such as ChatGPT for
coding or GitHub Copilot. The mean score for this category was 3.45. In total, 33.3% of
respondents selected rating 4 and 25.3% selected rating 5, which means that 58.6% of students
evaluated their competence in this area positively. This finding is consistent with the technical
orientation of the research sample, especially the high proportion of students from programmes
related to applied informatics, automation, manufacturing technologies, and technical problem-
solving.

In contrast, students reported considerably lower competence in the remaining categories.
Presentation tools, such as Canva Magic Write and Gamma, reached a mean score of 2.36. Only
14.7% of respondents selected rating 4 or 5, while 58.7% selected rating 1 or 2. This suggests
that although some students had already used presentation-related Al tools, they did not feel
broadly competent in this area before the intervention.

A similar result was found for Al tools used for writing and proofreading, such as Grammarly,
Quillbot, or WordTune. This category also reached a mean score of 2.36. Only 21.3% of
students selected rating 4 or 5, while 57.3% selected rating 1 or 2. This finding is important for
ESP instruction because writing, correction, reformulation, and improvement of academic or
professional texts are directly connected with language learning and specialised
communication.

The lowest self-assessed competence was reported in relation to Al tools for searching and
processing sources, such as Perplexity, Elicit, and Consensus. The mean score for this category
was 2.12. Only 12% of respondents rated their competence as high or very high, while 66.7%
selected rating 1 or 2. This result is particularly significant because the previous section showed
that 80% of students wanted to learn how to search for scientific sources using Al. The contrast
between high educational interest and low self-assessed competence strongly supports the
inclusion of Al-supported academic source work in the ESP intervention.

Image and video generators, such as DALL-E, Ideogram, Runway, and Pika Labs, also received
a low mean score of 2.20. Only 13.3% of respondents selected rating 4 or 5, while 58.7%
selected rating 1 or 2. This suggests that before the intervention, students were much less
familiar with multimodal and visual Al tools than with text-based chatbots.
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Self-assessed competence in using Al tools before the ESP intervention

Chatbots M=4.00

Presentation tools M=2.36
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Figure 15: Self-assessed competence in using Al tools before the ESP intervention
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance,; content
checked and edited by the author.

The results of this section, as seen in the Figure 15, reveal a clear imbalance in students’ self-
assessed Al competence before the intervention. Students felt most competent when using
chatbots and, to a lesser extent, Al tools for technical or programming tasks. However, their
perceived competence was much lower in areas connected with academic source searching,
presentation preparation, visual-content creation, and language-support tools for writing and
proofreading. This confirms that students’ initial Al literacy was largely tool-specific and
uneven. The results therefore support the need for structured ESP-based Al training that
broadens students’ competence beyond general chatbot use and connects AI more directly with
academic, linguistic, technical, and ethical learning tasks.

6.7 Students’ Initial Perception of Al: Opportunity, Threat or Neutral Tool

The final part of the pre-intervention analysis focused on students’ qualitative responses to the
open-ended question: “How do you perceive artificial intelligence — rather as an opportunity, a
threat, or a neutral tool? Why?” Unlike the previous closed questions, this item allowed
respondents to formulate their views in their own words. For this reason, the responses were
analysed thematically and used to complement the quantitative findings related to students’
initial Al literacy, attitudes and ethical awareness before the ESP intervention.

This question is particularly relevant to RO1 and RQ1, as it provides qualitative insight into
students’ initial Al literacy, attitudes and ethical awareness before the intervention. At the same
time, the responses indirectly support the interpretation of RO4/RQ4/H3, which focus on
ethical awareness, and RO5/RQS5/H4, which concern students’ attitudes towards Al. However,
since Question 13 is an open-ended qualitative item, it is not used for direct statistical
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hypothesis testing. Instead, it provides interpretative evidence that helps explain students’ initial
perceptions of Al before the Al-enhanced ESP activities.

This question is methodologically important because it belongs to the qualitative component of
the mixed-methods research design. While the previous sections provided measurable data in
the form of frequencies, percentages and mean values, this open-ended question offered deeper
insight into how students interpreted the role of Al in education, everyday life and future
professional contexts. The responses were coded into five main categories: Al as a neutral tool,
Al as an opportunity, Al as both opportunity and threat, Al as a threat, and unclear responses.

The largest group of respondents perceived Al primarily as a neutral tool. This category
included 28 responses, representing 37.3% of the sample. Students in this group usually
emphasised that Al itself is neither good nor bad, but that its value depends on how it is used.
Several responses described Al as a tool, assistant or helper whose impact depends on the user,
the purpose of use and the level of responsibility. This finding is important because it shows
that many students did not approach Al in a one-sided way. Instead, they understood Al as a
technological instrument that can support learning, but also requires responsible human
decision-making.

The second largest category consisted of students who perceived Al mainly as an opportunity.
This group included 26 responses, representing 34.7% of the sample. Students in this category
highlighted the benefits of Al, especially faster access to information, support in learning,
increased productivity, easier problem-solving, and the possibility of self-development. Al was
often described as a useful helper that can save time, simplify routine tasks, support studying,
explain difficult content, or provide new ideas. These responses correspond with the
quantitative findings showing that most students considered Al beneficial for their studies and
were interested in learning how to use Al tools more effectively.

A third group of responses expressed an ambivalent or conditional perception of Al. This
category included 17 responses, representing 22.7% of the sample. These students recognised
the usefulness of Al, but at the same time explicitly mentioned possible risks. Their answers
often contained formulations such as Al can be both useful and dangerous, it depends on how
it is used, or it is an opportunity only if it is used responsibly. The most frequent concerns in
this category were loss of critical thinking, over-reliance on Al, misuse in education,
manipulation, misinformation, and the need for regulation. These responses are particularly
relevant because they show that some students already demonstrated a developing ethical
awareness before the intervention.

Only three respondents, representing 4% of the sample, perceived Al primarily as a threat.
These answers referred mainly to the possible replacement of human work, future danger,
misuse, or harmful social consequences. Although this group was small, it is important for
interpretation because it confirms that negative perceptions of Al were present, but not
dominant. One response was coded as unclear because it did not provide sufficient interpretable
content.
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Students’ initial perception of Al before the ESP intervention

Neutral tool 37.3% (n=28)

Opportunity 34.7% (n=26)

Ambivalent / conditional 22.7% (n=17)
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Figure 16: Students’ initial perception of Al before the ESP intervention
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance,; content
checked and edited by the author.

The qualitative findings in the Figure 16 show that students’ initial perception of Al was
generally pragmatic rather than extreme. Most respondents did not reject AL. They either viewed
it as a useful opportunity or as a neutral tool whose value depends on human use. At the same
time, a considerable number of students recognised risks connected with uncritical use,
dependence, loss of critical thinking, misuse and lack of regulation. This confirms that students
entered the ESP intervention with a relatively balanced but still developing understanding of
AL

These findings contribute mainly to answering RQI, as they provide qualitative evidence of
students’ initial Al literacy, attitudes and ethical awareness before the instructional intervention.
They also support the interpretation of RQ4 and RQS5, because students’ responses show early
awareness of ethical issues and reveal their initial attitudes towards Al. However, the responses
should not be treated as statistical hypothesis testing. Instead, they provide interpretative
support for later discussion of changes in ethical awareness and attitudes after the Al-enhanced
ESP activities.

In summary, the analysis of Question 13 confirms the relevance of including Al literacy in ESP
instruction. Students were already familiar with Al and generally open to its use, but their
responses also showed uncertainty, caution and concern. Therefore, the intervention needed to
focus not only on how to use Al tools, but also on how to use them critically, responsibly and
meaningfully in academic and professional communication.

6.8 Intended Uses of Al in Students’ Studies before the ESP Intervention

The last open-ended question in the pre-intervention questionnaire asked students what they
would specifically like to use Al for in their studies. This question complemented the previous
qualitative item by shifting attention from students’ general perception of Al to their concrete
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study-related expectations and intended uses. As with Question 13, the responses were analysed
thematically, because students formulated their answers in their own words and often mentioned
more than one possible use of Al

This question is connected mainly with RO1 and RQ1, as it helps identify students’ initial Al-
related needs, expectations and study practices before the intervention. It is also relevant to
RO3 and RQ3, because it provides baseline information about the purposes for which students
expected or intended to use Al before the Al-enhanced ESP activities. Indirectly, the findings
also support the interpretation of RO2 and RQ2, as they help explain why the intervention
focused on prompt formulation, Al-supported source searching, text work, presentations, and
technical or programming-related uses of Al. Since the question is qualitative, it is not used for
direct hypothesis testing. However, it provides interpretative support for later discussion of
changes in students’ Al-related skills and purposes of use after the intervention.

The analysis identified several recurring categories. Since many students mentioned more than
one intended use of Al, the coding was carried out as multi-response thematic coding. This
means that one response could be assigned to more than one category, for example when a
student mentioned both searching for information and correcting a text. Therefore, the
percentages in Figure 13 do not add up to 100%.

The most frequent category was information and source searching, mentioned by 25
respondents, representing 33.3% of the sample. Students wanted to use Al to search for
information, find sources, work with study literature, search in scripts, locate documents, or
verify information. This finding is consistent with the earlier quantitative results, where
searching for information and sources was already one of the most common purposes of Al use
before the intervention. It also supports the relevance of including Al-supported academic
source retrieval and critical verification of information in the ESP course.

The second major area was learning, explanation and study support, mentioned by 19
respondents, or 25.3% of the sample. Students wanted to use Al to explain difficult topics,
simplify terminology, prepare notes, support exam preparation, create questions for self-testing,
or provide tutoring-like support. These responses show that students perceived Al not only as a
tool for completing assignments, but also as a possible learning assistant. In the ESP context,
this is particularly relevant because students may use Al to understand specialised terminology,
technical texts and complex study materials.

The same number of responses, 19 respondents or 25.3%, referred to writing, text correction
and translation. This category included text improvement, grammar correction, stylistic
editing, translation, reformulation, and support in writing longer academic texts. This finding
is important for ESP instruction because writing, reformulating and improving academic or
professional texts are directly connected with language development. At the same time, this
category also requires ethical guidance, especially when students use Al for seminar papers,
reports or final theses.

A closely related category was programming, technical tasks and calculations, mentioned
by 18 respondents, representing 24% of the sample. Students referred to coding, debugging,
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code review, programming practice, technical problem-solving, mathematical or physical
calculations, and PLC programming. This result reflects the technical orientation of the research
sample and confirms that students saw Al as useful not only for language-related tasks, but also
for their disciplinary and professional development.

Another category included assignments, projects, theses and protocols, mentioned by 11
respondents, or 14.7% of the sample. Students referred to help with school assignments,
seminar papers, bachelor theses, protocols, or longer study-related tasks. This category is
methodologically important because it shows a potential area of tension between legitimate
support and academic misconduct. The responses therefore support the need to discuss
boundaries between Al as assistance and Al as replacement of students’ own academic work.

The same number of respondents, 11 students or 14.7%, mentioned presentations, visuals or
image generation. Their answers referred to presentation creation, visual content, presentation
ideas, images, and graphic materials. This finding corresponds with the ESP course content,
where students often work with presentations, visual information and professional
communication. It also supports the inclusion of Al tools such as Canva, Gamma or image-
generation tools in the intervention, although earlier findings showed that students’ self-
assessed competence in these tools was relatively low.

A smaller group of students mentioned ideas, creativity or inspiration. This category included
7 responses, representing 9.3% of the sample. Students wanted to use Al to generate ideas,
support creativity, or receive inspiration for tasks and presentations. Although this was not one
of the dominant categories, it shows that some students perceived Al as a tool for ideation rather
than only for information retrieval or text production.

Four respondents, representing 5.3% of the sample, were coded as no clear intention,
uncertainty or resistance. These responses included uncertainty, lack of interest, avoidance of
Al in academic work, or the opinion that Al should not be part of serious education. Although
this category was small, it confirms that not all students entered the intervention with the same
level of openness towards Al-supported learning.

Two less frequent categories were also identified. Three respondents mentioned automation,
organisation or routine-task support, for example processing tables, organising work or
simplifying repetitive tasks. Another three respondents gave broad answers suggesting that Al
could be used for almost everything. These answers indicate that some students perceived Al
in a very general way, without specifying a clearly defined academic purpose.
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Intended uses of Al in students’ studies before the ESP intervention
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Figure 17: Intended uses of Al in students’ studies before the ESP intervention
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance,; content
checked and edited by the author.

These results above indicate that students’ expected uses of Al were strongly practical and
study-oriented. The dominant areas were information searching, learning support, writing and
correction, and programming or technical tasks. These findings correspond closely with the
profile of technical university students enrolled in ESP courses. They also justify the design of
the Al-enhanced ESP intervention, which focused on the effective use of chatbots, prompt
formulation, academic source searching, presentation preparation, language support, and
responsible use of Al in study-related contexts.

At the same time, the findings show that students’ intended uses of Al were not limited to simple
productivity. Several responses indicated that students wanted Al to help them understand
difficult content, organise study materials, improve texts, verify information, or develop
technical skills. This supports the view that Al literacy in ESP should not be reduced to tool use
only. It should include the ability to formulate appropriate prompts, evaluate Al outputs,
distinguish between support and replacement of one’s own work, and apply Al meaningfully in
academic and professional communication.
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7 Analysis of the Post-Intervention Questionnaire Findings

After analysing the data collected before the Al-enhanced ESP intervention, the following
chapter presents the findings from the second questionnaire, which was administered after
students had completed the Al-focused educational activities integrated into their ESP course.
While the first questionnaire examined students’ initial experience, knowledge, attitudes,
ethical awareness, educational needs and self-assessed competence, the post-intervention
questionnaire focused on students’ perceptions and practices after the training.

The aim of this part of the analysis is to identify whether and how students’ use of Al tools,
self-perceived Al-related skills, ethical awareness and attitudes developed after the instructional
intervention. The findings are analysed in relation to the relevant research objectives, research
questions and hypotheses, particularly those concerned with changes in Al use, perceived
competence, responsible Al use and students’ attitudes towards Al in academic and ESP-related
contexts. The results presented in this chapter also create the basis for the following comparative
chapter, where pre- and post-intervention findings will be evaluated together.

7.1 Frequency of Al Use after the ESP Intervention

The first section of the post-intervention questionnaire focused on students’ frequency of Al use
after completing the Al-enhanced ESP activities. This section is directly connected with RO3
and RQ3, as it examines how students used Al tools after the completion of ESP-based Al
training. It is also relevant to H2, which assumes that the frequency of Al tool usage increases
after the instructional intervention. However, the full evaluation of H2 requires comparison with
the pre-intervention questionnaire; therefore, the present subchapter first analyses the post-
intervention findings separately.

The results show that Al use remained a regular part of students’ study-related practices after
the ESP intervention. Altogether, 28% of respondents reported using Al tools daily, while 44%
used them several times a week. This means that 72% of students used Al tools at least several
times a week after completing the ESP activities. A further 21.3% used Al several times a
month, and only 6.7% reported rare use. No respondent selected the option “never”.
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Frequency of Al use after the ESP intervention

Daily 28.0% (n=21)

Several times a week 44.0% (n=33)
Several times a month 21.3% (n=16)
Rarely 6.7% (n=5)
Never 4 0.0% (n=0)
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Figure 18: Frequency of Al use after the ESP intervention
Source: Author's own elaboration based on the obtained data. Visual design prepared with Al assistance,; content
checked and edited by the author.

These findings in the Figure 18 indicate that Al tools were not perceived as isolated or one-time
classroom tools. Instead, students continued to use them beyond the specific instructional
activities. The fact that no respondent reported never using Al after the intervention suggests
that Al had become part of the students’ academic or study-related environment. This is
important because the purpose of the intervention was not only to introduce selected Al tools,
but also to support their more purposeful, critical and academically relevant use.

The post-intervention questionnaire also examined how frequently students used Al for specific
types of activities. The results show that the most frequent activity was work with chatbots,
such as using Al for explanation, text suggestions or other forms of support. In this category,
40% of respondents reported using chatbots often, and 26.7% used them very often. Together,
this means that 66.7% of students used chatbots often or very often after the intervention. This
finding confirms the central role of chatbot-based tools in students’ Al practices and
corresponds with the intervention focus on prompt formulation and effective communication
with Al tools.

The use of Al for editing and optimising texts also appeared as a relevant post-intervention
activity. In this category, 20% of respondents reported using Al often, and 13.3% used it very
often. This means that 33.3% of students used Al for text-related work often or very often. At
the same time, 30.7% selected “sometimes”, which indicates that text-related Al support was
present among a broader group of students, even if not always used intensively. In the ESP
context, this is important because text editing, reformulation and improvement of academic or
professional language are directly connected with the development of specialised
communication skills.
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Al-supported presentation creation was used less frequently than chatbots, but it still
represented a visible area of application. In total, 20% of respondents used Al for creating
presentations often, and 8% used it very often. This means that 28% of students used Al for
presentation creation often or very often after the intervention. A further 33.3% selected
“sometimes”. These findings suggest that presentation tools were relevant for many students,
but they were not adopted as strongly as chatbot-based tools. This may be because students
perceive chatbots as more flexible and more immediately useful across different study tasks.

The use of Al for searching academic sources was more moderate. In this category, 12% of
respondents used Al often, while no respondent selected “very often”. A relatively large group
selected “sometimes” (34.7%) or “rarely” (37.3%), and 16% reported that they never used Al
for this purpose. This finding is important because the pre-intervention questionnaire showed
strong interest in learning how to search for scientific sources with Al, but students may still
need further support in using specialised tools for academic source retrieval confidently and
responsibly. The result also suggests that source searching is more demanding than general
chatbot use because it requires evaluation of reliability, relevance and academic quality.

The least frequent activity was Al-supported video creation, for example with tools such as
Vidnoz. More than half of the respondents, 50.7%, reported that they never used Al for video
creation after the intervention, and 30.7% used it rarely. Only 2.7% used it often and 1.3% very
often. This result is not surprising because video creation is a more specific task and may not
be needed as frequently as chatbots, text optimisation or presentation preparation. However, its
inclusion in the intervention still had pedagogical value because it introduced students to
multimodal Al-supported communication.

Frequency of Al use by activity after the ESP intervention

Work with chatbots 66.7% often/very often

Searching academic sources 12.0% often/very often
28.0% often/very often

Creating presentations

Creating videos 4.0% often/very often

Editing/optimising texts 33.3% often/very often
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Percentage of respondents (%)
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Figure 19: Frequency of Al use by activity after the ESP intervention
Source: Author's own elaboration based on the obtained data. Visual design prepared with Al assistance; content
checked and edited by the author.
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Overall, the findings above show that students used Al regularly after completing the ESP
intervention, with chatbots clearly remaining the dominant tool type. The results suggest that
the intervention supported students’ continued engagement with Al, particularly in areas
connected with explanation, text work and study support. At the same time, the findings also
show that not all Al-related activities were used equally. Students appeared to prefer flexible
and broadly applicable tools, especially chatbots, while more specialised applications, such as
academic source searching or video creation, were used less frequently.

These post-intervention findings provide the basis for the later comparison with the pre-
intervention data. Such comparison will make it possible to evaluate whether the frequency and
purposes of Al use changed after the ESP intervention and whether the results support H2. At
this stage, the findings indicate that Al use after the intervention was frequent and study-
oriented, but the strength of change must be interpreted in relation to the baseline data from the
first questionnaire.

7.2 Development of Self-Perceived Al-Related Skills after the ESP Intervention

The next section of the post-intervention questionnaire examined how students perceived the
development of their Al-related skills after completing the Al-enhanced ESP activities. This
subchapter is directly connected with RO2 and RQ2, as it focuses on the development of
students’ self-perceived Al competence after structured Al-focused ESP instruction. It is also
relevant to H1, which assumes that students will report higher self-perceived Al-related skills
after the intervention. However, the final evaluation of HI requires comparison with the pre-
intervention questionnaire; therefore, this section first presents the post-intervention findings
separately.

Students were asked to evaluate how their skills changed in five areas: working with chatbots,
using Al tools for obtaining sources, using presentation tools, creating videos with Al, and
effective prompting. The response options ranged from “significantly worsened” to
“significantly improved”. The findings show that students most frequently reported
improvement in presentation tools, chatbots and effective prompting.

The strongest perceived development was identified in relation to Al-supported presentation
tools, such as Canva and Gamma. In this category, 32% of respondents stated that their skills
improved, and another 32% reported that their skills significantly improved. Together, this
means that 64% of students perceived improvement in this area. This is an important finding
because the pre-intervention questionnaire showed relatively low self-assessed competence in
presentation tools. The post-intervention results therefore suggest that the ESP activities helped
students become more familiar with Al-supported presentation preparation.

A similarly positive result was found in relation to working with chatbots. Altogether, 68% of
respondents reported improvement in this area, with 49.3% stating that their skills improved
and 18.7% stating that they significantly improved. This finding confirms the central role of
chatbot-based tools in the intervention. Since students had already used tools such as ChatGPT
before the training, the intervention did not introduce chatbots as completely new tools. Rather,
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it appears to have supported more purposeful and effective use, especially in relation to
explanation, text suggestions, language support and academic communication.

The ability to prompt effectively also showed a clear positive shift. In total, 61.3% of
respondents reported improvement, with 40% stating that their prompting skills improved and
21.3% stating that they significantly improved. This result is particularly relevant because
prompt formulation was one of the key components of the Al-enhanced ESP activities. The
finding suggests that students became more aware of how to communicate with Al tools more
precisely and intentionally.

Students also reported improvement in the use of Al tools for obtaining sources. In this category,
34.7% of respondents stated that their skills improved, and 21.3% reported that they
significantly improved. Together, this represents 56% of the sample. At the same time, 38.7%
reported no change. This result suggests that although source-related Al tools were included in
the intervention, this area may remain more demanding for students than general chatbot use or
presentation preparation. Academic source retrieval requires not only technical tool use, but
also critical evaluation of relevance, reliability and scholarly value.

Al-supported video creation showed the lowest level of perceived improvement. In total, 50.7%
of respondents reported improvement or significant improvement, while 37.3% reported no
change. This result is understandable because video creation is a more specialised activity and
may not be used as frequently in students’ regular academic work. Nevertheless, half of the
respondents perceived some development, which indicates that the intervention introduced
students to a broader range of Al-supported multimodal tools.

Self-perceived change in Al-related skills after the ESP intervention

Chatbots 68.0% improved

Source-retrieval Al tools 56.0% improved
Presentation tools 64.0% improved
50.7% improved

Video-creation Al tools

Effective prompting 61.3% improved
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Figure 20: Self-perceived change in Al-related skills after the ESP intervention

Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance,; content
checked and edited by the author.
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This section has shown that the findings in the Figure 20 show that students perceived
development across all five Al-related skill areas after the ESP intervention. The strongest
improvements were reported in chatbot use, presentation tools and effective prompting. More
moderate, but still positive, development was reported in source-retrieval tools and Al-
supported video creation. These results suggest that the intervention broadened students’ Al-
related competences beyond their initial spontaneous use of Al tools and helped them apply Al
more purposefully in academic and ESP-related tasks.

At this stage, the findings provide post-intervention evidence that students perceived their Al-
related skills as improved. However, the final interpretation of H1 requires comparison with the
pre-intervention baseline, especially the earlier self-assessment of competence in different Al
tool categories. Therefore, the results presented in this subchapter will be further discussed in
the comparative chapter, where pre- and post-intervention findings are evaluated together.

7.3 Post-Intervention Al-Related Competences in Academic and ESP Tasks

After examining students’ perceived development of Al-related skills, the following section
focuses on their specific Al-related competences after completing the Al-enhanced ESP
intervention. While the previous subchapter analysed whether students felt their skills had
improved, this section examines how students evaluated their ability to apply Al in selected
academic and ESP-related tasks after the intervention.

This subchapter is directly connected with RO2 and RQ2, as it examines students’ self-
perceived Al competence after structured Al-enhanced ESP instruction. It is also relevant to
H1, which assumes that students will report higher self-perceived Al-related skills after the
intervention. In addition, the item focused on critical evaluation of Al outputs is connected with
RO4 and RQ4, as it reflects students’ responsible and critical engagement with Al-generated
content. As in the previous subchapter, the final evaluation of H1 requires comparison with the
pre-intervention questionnaire; therefore, the present section analyses the post-intervention data
as a separate stage of the findings.

The questionnaire included five statements related to students’ ability to formulate prompts
effectively, use Al to obtain relevant academic or professional sources, create professional
presentations with Al support, critically evaluate Al outputs, and combine several Al tools in
one task. The results show that students evaluated their post-intervention competences
positively in all five areas.

The strongest result was recorded in relation to students’ ability to combine several Al tools in
one task. Altogether, 77.3% of respondents agreed with this statement, with 40% rather agreeing
and 37.3% completely agreeing. This finding suggests that the intervention helped students
understand Al use as a broader workflow rather than as isolated use of a single tool. This is
important in ESP instruction because students may need to combine different tools when
preparing presentations, searching for information, editing texts or creating multimodal outputs.

A similarly strong result was found in relation to effective prompt formulation. In total, 76% of
respondents agreed that they could formulate prompts purposefully and effectively. More
specifically, 57.3% rather agreed and 18.7% completely agreed. This confirms the importance
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of prompt formulation as one of the central skills developed during the intervention. Since
prompt quality directly influences the quality and relevance of Al-generated outputs, this
competence is particularly important for academic and professional communication.

The ability to critically evaluate the quality of Al outputs was also evaluated positively.
Altogether, 76% of respondents agreed with this statement, with 52% rather agreeing and 24%
completely agreeing. This finding is significant because it shows that students did not perceive
Al use only as a technical or productivity-related activity. They also recognised the need to
assess Al-generated outputs critically. This competence is essential for responsible academic
use of Al, especially when students use Al for text suggestions, explanations, source-related
work or presentation preparation.

The statement concerning the use of Al to obtain relevant professional or academic sources was
supported by 73.3% of respondents. Specifically, 60% rather agreed and 13.3% completely
agreed. This result suggests that most students felt able to use Al for source-related work after
the intervention. However, the relatively lower percentage of “completely agree” responses
indicates that this competence may still require further development. This is consistent with the
previous finding that academic source searching was used less frequently than chatbot work
after the intervention.

The lowest, although still positive, level of agreement was found in relation to creating
professional presentations with Al support. Altogether, 69.3% of respondents agreed with this
statement, with 41.3% rather agreeing and 28% completely agreeing. Although this was the
lowest agreement level among the five statements, it still shows that more than two thirds of
students felt capable of preparing presentations with Al support after the training. This result is
important because presentation preparation was one of the practical ESP-related activities
included in the intervention.

Post-intervention Al-related competences in academic and ESP tasks
Formulating prompts effectively 76.0% agree
73.3% agree

Using Al to obtain relevant sources

Creating professional presentations 69.3% agree

76.0% agree

Critically evaluating Al outputs

Combining several Al tools 77.3% agree

0 20 40 60 80 100
Percentage of respondents (%)
B Strongly disagree BB Cannot assess M Strongly agree
W Rather disagree B Rather agree
Figure 21: Post-intervention Al-related competences in academic and ESP tasks
Source: Author's own elaboration based on the obtained data. Visual design prepared with Al assistance; content
checked and edited by the author.
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Taken together, the findings above indicate that students perceived themselves as competent in
several Al-related academic and ESP tasks after the intervention. The strongest areas were
combining multiple Al tools, formulating prompts effectively and critically evaluating Al
outputs. These results suggest that the intervention supported not only instrumental tool use,
but also more complex Al-related practices that require planning, evaluation and purposeful
application. At the same time, source-related work and professional presentation creation,
although evaluated positively, may require continued practice in future ESP instruction.

These findings support the relevance of integrating Al literacy into ESP courses at technical
universities. They show that Al-enhanced ESP instruction can help students move beyond basic
exposure to Al tools towards more structured, academically oriented and critically aware use of
Al in study-related tasks.

7.4 Ethical Awareness and Responsible Al Use after the ESP Intervention

The following section of the post-intervention questionnaire focused on students’ ethical
awareness and responsible use of Al after completing the Al-enhanced ESP activities. This
subchapter is directly connected with RO4 and RQ4, as it examines whether students
demonstrated awareness of ethical boundaries, academic integrity and responsible Al use after
the intervention. It is also relevant to H3, which assumes that students’ ethical awareness
improves after the Al-focused ESP instruction. However, the final evaluation of H3 requires
comparison with the pre-intervention findings; therefore, this section first presents the post-
intervention results separately.

The questionnaire included four statements related to understanding the ethical boundaries of
Al use in the academic environment, distinguishing between acceptable and unacceptable Al
use in study, transparent acknowledgement of Al use, and perceiving Al as a support tool rather
than a replacement for students’ own thinking. The findings show a high level of agreement
across all four areas, suggesting that students developed or maintained a strong awareness of
responsible Al use after the ESP intervention.

The strongest result was recorded in relation to the statement that Al should be perceived as a
support tool rather than a replacement for students’ own thinking. Altogether, 88% of
respondents agreed with this statement, with 38.7% rather agreeing and 49.3% completely
agreeing. This result is particularly important because it reflects one of the central ethical
principles addressed during the intervention: Al can support learning, writing, searching,
presentation preparation or technical problem-solving, but it should not replace students’
independent reasoning and academic responsibility.

A similarly strong result was found in relation to students’ ability to distinguish acceptable and
unacceptable use of Al in their studies. In total, 85.3% of respondents agreed with this
statement. More specifically, 57.3% rather agreed and 28% completely agreed. This suggests
that most students felt able to recognise the boundary between legitimate Al-supported learning
and inappropriate use of Al that could conflict with academic integrity. This competence is
essential in higher education, especially when students use Al for assignments, seminar papers,
presentations or future bachelor theses.
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The need to acknowledge Al use transparently was also recognised by a substantial majority of
students. Altogether, 78.7% of respondents agreed that they were aware of the need to state the
use of Al transparently. In this category, 45.3% rather agreed and 33.3% completely agreed.
Although this result is positive, 14.7% of students selected the neutral option and 6.7% rather
disagreed. This indicates that transparent acknowledgement of Al use remains an area where
continued guidance may still be necessary, particularly in relation to academic writing and final
thesis preparation.

The statement concerning understanding the ethical boundaries of Al use in the academic
environment was supported by 76% of respondents. Specifically, 36% rather agreed and 40%
completely agreed. At the same time, 16% were unable to assess this statement and 8%
disagreed. This suggests that although most students reported understanding ethical boundaries,
some uncertainty remained. This is understandable because institutional rules on Al use are still
developing and students may need more explicit examples of what is permitted, what must be
acknowledged, and what constitutes misuse.

Ethical awareness and responsible Al use after the ESP intervention

Understanding ethical boundaries 76.0% agree

Distinguishing acceptable/unacceptable Al use 85.3% agree
78.7% agree

Acknowledging Al use transparently

88.0% agree

Al as support, not replacement of thinking

0 20 40 60 80 100
Percentage of respondents (%)

I Strongly disagree I Cannot assess I Strongly agree
mmm Rather disagree B Rather agree

Figure 22: Ethical awareness and responsible Al use after the ESP intervention
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance; content
checked and edited by the author.

Overall, the findings above indicate that students demonstrated a relatively strong level of
ethical awareness after the ESP intervention. Most respondents understood Al as a support tool
rather than a replacement for their own thinking, felt able to distinguish acceptable and
unacceptable uses of Al, and recognised the need for transparency when Al is used in academic
work. These findings suggest that ethical issues should not be treated as an optional addition to
Al training, but as a core part of Al literacy in ESP education.

At the same time, the results also show that some uncertainty remained, especially in relation
to ethical boundaries and transparent acknowledgement of Al use. This means that future ESP
instruction should continue to include practical examples, model situations and clear classroom-
level guidance on responsible Al use. The findings presented in this subchapter will be
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compared with pre-intervention data in the following comparative chapter in order to evaluate
the extent to which they support H3.

7.5 Students’ Attitudes towards Al after the ESP Intervention

The following section analyses students’ attitudes towards Al after completing the Al-enhanced
ESP intervention. While the previous subchapters focused on frequency of use, skill
development, specific competences and ethical awareness, this section examines whether
students perceived Al as useful, effective and manageable in their academic work after the
training.

This subchapter is directly connected with ROS and RQS5, as it examines students’ attitudes
towards Al after the Al-enhanced ESP course. It is also relevant to H4, which assumes that
students’ attitudes towards Al become more positive after the intervention. However, as in the
previous sections, the final evaluation of H4 requires comparison with the pre-intervention data.
Therefore, the present subchapter first interprets the post-intervention findings separately.

The questionnaire included four statements focused on students’ confidence in using Al, their
perception of Al as a beneficial study tool, its contribution to more efficient work, and their
ability to consider both the benefits and risks of Al. The results show that students’ post-
intervention attitudes were generally positive, but not uncritical.

The strongest agreement was recorded in relation to Al-supported efficiency. Altogether, 81.3%
of respondents agreed that Al helped them work more efficiently, with 40% rather agreeing and
41.3% completely agreeing. Only 6.7% rather disagreed, while 12% were unable to assess the
statement. This finding suggests that students perceived Al primarily as a practical tool that can
support productivity and reduce time spent on selected academic tasks.

A similarly high level of agreement was found in relation to Al as a beneficial tool for study. In
total, 78.7% of respondents agreed with this statement, with 45.3% rather agreeing and 33.3%
completely agreeing. This result indicates that most students viewed Al positively after the ESP
intervention and recognised its potential value in the academic environment. At the same time,
the presence of neutral and rather negative responses shows that students did not respond
uniformly and that some uncertainty remained.

Students also expressed a strong ability to consider both the benefits and risks of Al. Altogether,
78.7% of respondents agreed that they could take into account both the positive and negative
aspects of Al use. More specifically, 48% rather agreed and 30.7% completely agreed. This
result is important because it indicates that students’ attitudes were not based only on
enthusiasm for Al tools. Instead, many students appeared to recognise that Al use involves both
opportunities and limitations.

The lowest level of agreement, although still positive, was recorded in relation to students’
confidence when using Al compared with the period before the intervention. In total, 70.7% of
respondents agreed that they felt more confident using Al than before, with 53.3% rather
agreeing and 17.3% completely agreeing. However, 22.7% were unable to assess this statement,

96



and 6.7% disagreed. This suggests that the intervention supported students’ confidence, but
confidence may develop more gradually than practical awareness of usefulness or efficiency.

Students’ attitudes towards Al after the ESP intervention

Feel more confident using Al 70.7% agree

Al is beneficial for my studies 78.7% agree

Al helps me work more efficiently 81.3% agree

Can consider both Al benefits and risks 78.7% agree
(I] 2I0 4b 60 SIO 1(I]O

Percentage of respondents (%)

I Strongly disagree M Cannot assess WM Strongly agree
wm Rather disagree B Rather agree

Figure 23: Students’ attitudes towards Al after the ESP intervention
Source: Author's own elaboration based on the obtained data. Visual design prepared with Al assistance,; content
checked and edited by the author.

These results in the Figure 23 indicate that the students’ attitudes towards Al after the
intervention were predominantly positive. Most respondents considered Al beneficial for their
studies, perceived it as a tool that helped them work more efficiently, and reported greater
confidence in using it. At the same time, the strong agreement with the statement about
recognising both benefits and risks indicates that students’ attitudes were not purely enthusiastic
or uncritical. Rather, the findings suggest a pragmatic and balanced attitude towards Al, in
which students recognised its practical value while also being aware of its limitations.

These results support the relevance of Al-enhanced ESP instruction as a way of developing not
only technical skills, but also more informed and balanced attitudes towards Al. The extent to
which these findings support H4 will be evaluated in the comparative chapter, where post-
intervention attitudes will be compared with students’ initial attitudes before the ESP
intervention.

7.6 Transfer of Al Skills into Academic and ESP-Related Practice

The final closed section of the post-intervention questionnaire focused on students’ ability to
transfer Al-related skills into academic and ESP-related practice. While the previous
subchapters analysed frequency of AI use, perceived skill development, specific Al
competences, ethical awareness and attitudes, this section examines whether students felt able
to apply Al meaningfully in concrete academic tasks after completing the Al-enhanced ESP
intervention.

This subchapter is connected mainly with RO2 and RQ2, as it examines the development of
students’ self-perceived Al-related competences after the intervention. It is also relevant to RO3
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and RQ3, because it shows how students expected to use Al in study-related and academic
contexts after the ESP activities. In addition, the statements concerning responsible use in
bachelor theses and adaptation of Al outputs to academic requirements are connected with RO4
and RQ4, as they reflect responsible and academically appropriate use of Al. The findings may
also support the later interpretation of H1 and H3, but the final evaluation of these hypotheses
requires comparison with the pre-intervention findings.

The questionnaire included four statements focused on students’ ability to use Al effectively in
seminar papers, use Al responsibly in bachelor theses, structure professional texts with Al
support, and adapt Al-generated outputs to academic requirements. The results show that most
students felt able to transfer Al-related skills into academic and ESP-related tasks after the
intervention.

The strongest agreement was recorded in relation to responsible Al use in future bachelor
theses. Altogether, 74.7% of respondents agreed that they would be able to use Al responsibly
when preparing their bachelor thesis, with 34.7% rather agreeing and 40% completely agreeing.
Only 4% rather disagreed, while 21.3% were unable to assess the statement. This finding is
important because it suggests that students associated Al use not only with immediate classroom
tasks, but also with more demanding academic writing contexts. At the same time, the relatively
high number of neutral responses shows that some students may still need clearer guidance
before applying Al in final thesis work.

A similarly strong result was found in relation to Al-supported structuring of professional texts.
In total, 77.3% of respondents agreed that Al helps them structure professional texts more
effectively, with 37.3% rather agreeing and 40% completely agreeing. This finding is
particularly relevant for ESP instruction, where students need to work with specialised
language, technical descriptions, professional genres and academic text organisation. AI may
therefore serve as a useful support tool for organising ideas, improving coherence and preparing
more structured professional communication.

Students also evaluated positively their ability to adapt Al outputs to academic requirements.
Altogether, 77.3% of respondents agreed with this statement, with 52% rather agreeing and
25.3% completely agreeing. This result indicates that many students understood that Al-
generated content usually requires revision, adaptation and alignment with academic
expectations. This competence is crucial because responsible Al use does not consist only of
generating content, but also of evaluating, modifying and integrating outputs appropriately into
one’s own academic work.

The statement concerning effective Al use in seminar papers was supported by 69.3% of
respondents. More specifically, 50.7% rather agreed and 18.7% completely agreed. However,
24% of students were unable to assess this statement, and 6.7% disagreed. This suggests that
while most respondents felt able to use Al in seminar papers, some uncertainty remained. This
may be connected with questions of academic integrity, citation, transparency and the boundary
between support and inappropriate replacement of students’ own work.
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Transfer of Al skills into academic and ESP-related practice

Using Al in seminar papers 69.3% agree

Responsible Al use in bachelor thesis 74.7% agree

77.3% agree

Structuring professional texts

Adapting Al outputs to academic requirements 77.3% agree
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Percentage of respondents (%)

Em Strongly disagree Bl Cannot assess WM Strongly agree
mm Rather disagree Bl Rather agree

Figure 24: Transfer of Al skills into academic and ESP-related practice
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance; content
checked and edited by the author.

Overall, the findings in the Figure 24 show that students perceived the Al-enhanced ESP
intervention as transferable to academic practice. Most respondents felt able to use Al to
structure professional texts, adapt Al outputs to academic requirements, and use Al responsibly
in bachelor thesis preparation. These findings are important because they indicate that the
intervention did not remain limited to isolated classroom activities, but was perceived as
relevant for broader academic work.

At the same time, the results show that some students were still uncertain, especially in relation
to seminar papers and bachelor thesis writing. This suggests that future ESP instruction should
continue to include explicit examples of acceptable Al-supported writing, transparent
acknowledgement of Al use, adaptation of Al-generated outputs, and the difference between
support and misconduct. In this sense, Al literacy should be understood not only as the ability
to use Al tools, but also as the ability to integrate them responsibly into academic and
professional communication.

7.7 Supplementary Classroom Reflections after the AI-Enhanced ESP Activities

In addition to the post-intervention questionnaire, brief informal classroom-based group
reflections were conducted after the Al-enhanced ESP activities. These reflections were not
designed as formal semi-structured interviews and were not recorded or transcribed verbatim.
Therefore, they are not treated as a separate interview study or as a source of statistical data.
Instead, they serve as supplementary qualitative evidence that helps contextualise the
questionnaire findings and provides additional insight into students’ immediate reactions to the
Al-focused training.

The reflections were guided by several open prompts. Students were invited to comment on
which Al activity they found most useful for their studies, which tool or task was new or
surprising for them, whether they would like to have more practical Al training in ESP classes,
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whether Al could help them with academic work such as presentations, source searching or
writing, and what students should be careful about when using Al for university tasks. These
prompts were used to encourage students to reflect on the practical value, limitations and
responsible use of Al in academic contexts.

This supplementary reflective component is connected mainly with RO2 and RQ2, as it
provides additional insight into students’ perceived development of Al-related skills after the
ESP intervention. It is also relevant to RO3 and RQ3, because students reflected on the ways
in which they could use Al tools in their studies. Furthermore, the reflections support the
interpretation of RO4 and RQ4, particularly where students commented on responsible use,
verification of Al outputs and the need not to replace their own thinking with Al-generated
answers. Indirectly, the reflections also help contextualise RO5 and RQS, as they reveal
students’ attitudes towards Al after participating in the practical training. However, since these
reflections were informal and supplementary, they were not used for direct hypothesis testing.

The classroom reflections suggested that students generally appreciated the practical character
of the Al-enhanced ESP activities. A recurring theme was that students found the training useful
because it showed them concrete ways of applying Al tools in study-related tasks. They
particularly valued activities connected with chatbots, prompt formulation, presentation
preparation, text improvement and source searching. This supports the questionnaire findings
showing that students perceived improvement in several Al-related competence areas after the
intervention.

Students also indicated that some tools or activities were new or surprising for them. While
many students had already used chatbots before the intervention, they were less familiar with
the more systematic use of prompts, Al-supported presentation tools, source-retrieval tools and
video-creation tools. The reflections therefore confirmed that the intervention helped students
move beyond spontaneous or intuitive Al use towards more structured and purposeful
application of Al in academic and ESP-related contexts.

Another recurring theme was students’ interest in further practical Al training. Students
expressed that they would welcome more activities of this type in ESP classes, especially if
they were directly connected with their study needs. They appeared to prefer hands-on training
to purely theoretical explanations. This is important because it suggests that Al literacy can be
meaningfully developed when Al tools are integrated into authentic academic and professional
communication tasks rather than presented as isolated technological novelties.

The reflections also showed that students recognised the usefulness of Al for academic work.
They mentioned its potential support in preparing presentations, improving texts, searching for
information, clarifying difficult content and working with academic or professional language.
These comments correspond with the post-intervention questionnaire findings, where students
reported positive attitudes towards Al and perceived its usefulness in study-related contexts.

At the same time, the reflections did not indicate uncritical enthusiasm. Students also mentioned
that Al-generated outputs should be checked, that students should not simply copy Al-generated
text, and that Al should not replace their own thinking. These comments are consistent with the
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questionnaire findings on ethical awareness and responsible Al use. They suggest that students
were aware of the need to use Al critically and transparently in academic work.

Overall, the supplementary classroom reflections support the interpretation of the post-
intervention questionnaire results. They indicate that students valued the practical Al-focused
activities, perceived them as relevant to their studies and expressed interest in further training.
At the same time, they recognised the need for responsible and critical use of Al. Although these
reflections are not used as formal interview data, they provide useful contextual evidence
showing that Al-enhanced ESP instruction was perceived by students as meaningful, practical
and relevant to their academic development.
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8 Evaluation and Interpretation of Research Findings

The previous chapters presented the findings from the pre-intervention and post-intervention
questionnaires separately. While Chapter 6 analysed students’ initial experience, knowledge,
attitudes, ethical awareness, educational needs and self-assessed Al competence before the Al-
enhanced ESP activities, Chapter 7 focused on students’ perceptions, practices and self-reported
development after the intervention. The purpose of the present chapter is to bring these findings
together, interpret them in relation to the research aim, objectives, research questions and
hypotheses, and evaluate what they suggest about the role of Al-enhanced ESP instruction in
developing Al literacy among technical university students.

Since the research was designed as a small-scale educational intervention, the findings are
interpreted primarily as descriptive and context-bound evidence rather than as universally
generalisable results. Particular attention is paid to areas where pre- and post-intervention data
can be compared directly or indirectly, including frequency of Al use, self-perceived
competence, ethical awareness, attitudes towards Al and transfer of Al skills into academic
practice. The chapter also discusses the pedagogical implications of the findings for ESP
instruction and formulates recommendations for future Al-focused training in technical
university contexts.

8.1 Comparison of Pre- and Post-Intervention Findings

The comparison of pre- and post-intervention findings provides insight into how students’ Al-
related practices, competences, attitudes and ethical awareness developed after the Al-enhanced
ESP activities. Since the pre- and post-intervention questionnaires were not identical in all
items, the comparison is interpreted descriptively and indicatively rather than as a strict item-
by-item statistical measurement of change. Where identical or closely corresponding items were
available, the findings were compared more directly. In other areas, the post-intervention results
were used to interpret students’ self-reported development after the instructional intervention.

One of the clearest areas of comparison concerns the frequency of Al use. Before the
intervention, 28% of students reported using Al daily and 40% several times a week. After the
intervention, the proportion of daily users remained the same at 28%, while the proportion of
students using Al several times a week increased to 44%. At the same time, the proportion of
students who used Al rarely decreased from 12% before the intervention to 6.7% after the
intervention. No student reported never using Al either before or after the intervention. These
findings suggest that the intervention did not radically increase daily Al use, but it appears to
have supported a modest shift towards more regular use among students who had previously
used Al less frequently.

A second important area concerns students’ self-perceived Al-related competence. Before the
intervention, students reported the highest competence in using chatbots, with a mean score of
4.00, and relatively high competence in technical or programming-related Al tools, with a mean
score of 3.45. However, their self-assessed competence was lower in relation to presentation
tools, writing and proofreading tools, image and video generators, and especially source-
searching tools. After the intervention, students reported perceived improvement in all targeted
Al-related skill areas. The strongest improvement was reported in working with chatbots, using
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presentation tools and effective prompting. This indicates that the intervention helped broaden
students’ Al literacy beyond their initial familiarity with general chatbot use.

The comparison also shows that Al-supported academic source work remained an important
but more challenging area. Before the intervention, students expressed strong interest in
learning how to search for scientific sources using Al, but their self-assessed competence in
source-searching tools was the lowest among the evaluated Al tool categories. After the
intervention, more than half of the respondents reported improvement in using Al tools for
obtaining sources, and most students agreed that they could use Al to obtain relevant academic
or professional sources. Nevertheless, post-intervention use of Al for source searching was less
frequent than chatbot use. This suggests that while the intervention supported development in
this area, academic source work requires continued practice, especially in relation to reliability,
relevance and verification.

The findings also suggest development in students’ understanding of responsible Al use. Before
the intervention, students already demonstrated relatively strong ethical awareness. Most
respondents agreed that Al should not replace students’ own thinking, that universities should
have clear rules on Al use, and that asking Al to write an entire assignment was not appropriate.
After the intervention, students continued to show strong ethical awareness. A large majority
agreed that Al should be used as support rather than as a replacement for thinking, that they
could distinguish acceptable from unacceptable Al use, and that Al use should be acknowledged
transparently. This indicates that the intervention did not create ethical awareness from the
beginning, but it appears to have strengthened and contextualised students’ understanding of
responsible Al use in academic practice.

Students’ attitudes towards Al also remained generally positive but balanced. Before the
intervention, most students considered Al beneficial for their studies, but they also expressed
caution, especially in relation to trust in Al-generated results and the possible reduction of
critical thinking. After the intervention, students continued to perceive Al positively: most
respondents agreed that Al was beneficial for their studies, helped them work more efficiently
and increased their confidence in using Al. At the same time, many students also stated that
they could consider both the benefits and risks of Al. This suggests that the intervention
supported a pragmatic attitude towards Al rather than uncritical enthusiasm.

The comparison of qualitative and reflective data further supports this interpretation. Before the
intervention, students most often perceived Al either as a neutral tool or as an opportunity, while
a substantial group described it in uncertain or conditional terms. Their responses showed that
they recognised both the usefulness and possible risks of Al After the intervention,
supplementary classroom reflections indicated that students appreciated the practical character
of the Al-focused activities and would welcome more training of this kind. Students particularly
valued activities connected with chatbots, prompting, presentation preparation, source
searching and text improvement. At the same time, they continued to emphasise the need to
verify Al outputs and not rely on Al uncritically.

The analysis shows that the Al-enhanced ESP intervention contributed to the development of
students’ Al literacy in several ways. The most visible changes were not in the mere existence
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of Al use, because students had already used Al before the intervention, but in the more
purposeful, academically oriented and reflective use of Al tools. The intervention appears to
have supported students’ competence in prompting, presentation preparation, chatbot use,
source-related work and critical evaluation of Al outputs. It also helped connect Al use with
academic integrity, responsible decision-making and ESP-related tasks. These findings provide
the basis for the following sections, where the research objectives, research questions and
hypotheses are evaluated more explicitly.

To make the comparison of the pre- and post-intervention findings more transparent, Table 1
provides a compact overview of selected comparable and thematically corresponding areas.
Since the pre- and post-intervention questionnaires were not identical in all items, the table
should be interpreted descriptively and indicatively rather than as a strict statistical pre-
test/post-test comparison.

Post-intervention
findings

Pre-intervention
findings

Area of .
. Interpretation
comparison

Frequency of|
Al use

28% of respondents used Al
daily, 40% several times a
week, 20% several times a
month and 12% rarely. No

respondent selected “never”.

28% of respondents used Al
daily, 44% several times a
week, 21.3% several times

a month and 6.7% rarely.
No respondent selected
“never”.

The intervention did not
substantially increase
daily Al use, but it
supported a modest shift
towards more regular
use.

Students reported the
highest competence in
chatbot use and technical or
programming-related Al

Students reported perceived
improvement in all targeted
Al-related skill areas,
especially in chatbot use,

The intervention helped
broaden students’ Al
literacy beyond their

initial familiarity with

source work

searching tools represented
the lowest self-assessed
competence area.

related work remained less
frequent than general
chatbot use.

Self-
. tools. Lower competence presentation tools and general chatbot use.
perceived Al- , . . .
was reported in presentation effective prompting.
related s
tools, writing and
competence proofreading tools, image
and video generators and
especially source-searching
tools.
Students showed strong 56% of respondents Source work developed
interest in learning how to || reported improvement in ||after the intervention, but
Al- search for scientific sources || using Al tools for obtaining || it remained a demanding
supported using Al, but source- sources. However, source- || area requiring further

practice, verification and
academic guidance.

Ethical
awareness
and

Students already
demonstrated relatively
strong ethical awareness,

Students continued to show
strong ethical awareness.
88% agreed that Al should

The intervention did not
create ethical awareness
from the beginning, but it
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Area of Pre-intervention Post-intervention .
. . . Interpretation
comparison findings findings
responsible || especially in relation to the || be used as support rather strengthened and
Al use belief that Al should not than replacement, 85.3% || contextualised students’
replace their own thinking, ||could distinguish acceptable understanding of
that asking Al to write an || and unacceptable Al use, responsible Al use in
entire assignment was and 78.7% recognised the academic practice.
inappropriate and that need to acknowledge Al use
universities should have transparently.
clear rules on Al use.
Students’ attitudes towards Students continued to The intervention
Al were generally positive, perceive Al positively. supported a more
but also cautious, especially 81.3% agreed that Al informed, practical and
Attitudes in relation to trust in Al- helped them work more | balanced attitude towards
generated results and the efficiently, 78.7% Al rather than uncritical
towards Al possible reduction of critical || considered Al beneficial for enthusiasm.
thinking. study, and 70.7% felt more
confident using Al than
before.

Table 1: Comparative overview of selected pre- and post-intervention findings
Source: Author’s own elaboration based on the obtained data

As Table 1 shows, the most visible development did not concern the mere existence of Al use,
as students had already used Al tools before the intervention. Rather, the findings indicate a
shift in the quality and orientation of Al use. After the Al-enhanced ESP activities, students
reported more purposeful use of Al tools, stronger perceived competence in selected Al-related
skills, and a clearer connection between Al use, academic integrity and ESP-related tasks. The
comparison also confirms that some areas, especially Al-supported source work, require
continued pedagogical attention. Overall, the table supports the interpretation that the
intervention contributed to the development of Al literacy primarily by making students’ Al use
more structured, reflective, academically relevant and ethically aware.

8.2 Evaluation of Research Objectives and Research Questions

The present section evaluates the research findings in relation to the stated research objectives
and research questions. Since the study focused on the development of Al literacy among
technical university students in ESP courses, the evaluation considers not only measurable
patterns in students’ responses, but also their attitudes, ethical awareness, educational needs and
perceived ability to apply Al tools in academic and ESP-related contexts.

The first research question focused on students’ initial level of Al literacy, frequency of Al use
and ethical awareness before the Al-focused ESP activities. The findings showed that all
respondents had already used Al tools before the intervention, with ChatGPT being the most
frequently mentioned tool. Al use was already common before the training, as 68% of
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respondents reported using Al either daily or several times a week. Students most frequently
used Al for searching for information and sources, solving technical tasks, writing texts and
preparing presentations or graphics. At the same time, the results showed that students’ Al
literacy was uneven. Although they had relatively strong practical familiarity with Al tools,
their conceptual understanding was weaker in some areas, especially in relation to the
distinction between generative and analytical Al. Their ethical awareness was already visible
before the intervention, particularly in the belief that Al should not replace students’ own
thinking and that universities should have clear rules for Al use.

The second research question examined the development of students’ self-perceived Al
competence after completing the Al-enhanced ESP activities. The post-intervention findings
indicate that students reported improvement across several Al-related skill areas, especially in
working with chatbots, using presentation tools and formulating prompts effectively. Students
also reported development in using Al tools for obtaining sources and creating Al-supported
video content, although these areas appeared to be more demanding and less frequently used.
The intervention therefore supported the development of practical and ESP-relevant Al
competence. Its contribution was not in introducing Al tools as completely new technologies,
but in helping students use them more purposefully, academically and critically.

The third research question addressed changes in the frequency and purposes of Al use after the
ESP-based Al training. The comparison of pre- and post-intervention findings showed that the
proportion of daily Al users remained stable at 28%, while the proportion of students using Al
several times a week increased from 40% to 44%. The proportion of students who rarely used
Al decreased from 12% before the intervention to 6.7% after the intervention. These findings
suggest a modest shift towards more regular Al use after the intervention. The post-intervention
results also showed that chatbot use remained the most frequent activity, while Al-supported
source searching and video creation were used less often. The purposes of Al use became more
clearly connected with academic and ESP-related practices, including prompting, text
improvement, presentation preparation, source searching and critical evaluation of Al outputs.

The fourth research question focused on the influence of Al-enhanced ESP instruction on
students’ ethical awareness. The findings showed that ethical awareness was already an
important part of students’ Al literacy before the intervention. Most students agreed that Al
should not replace their own thinking, that it was inappropriate to ask Al to write an entire
assignment, and that universities should have clear rules about Al use. After the intervention,
students continued to report strong ethical awareness. Most respondents agreed that they
understood ethical boundaries, could distinguish acceptable from unacceptable Al use,
recognised the need to acknowledge Al use transparently and understood Al as support rather
than replacement. The intervention therefore appears to have strengthened and contextualised
students’ ethical awareness rather than created it from the beginning.

The fifth research question examined students’ attitudes towards Al after the Al-enhanced ESP
activities. The findings showed that students’ attitudes towards Al were generally positive
before the intervention, but also cautious. Most students considered Al beneficial for their
studies, but many expressed limited trust in Al-generated results and concern that Al may
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reduce critical thinking. After the intervention, students continued to perceive Al positively.
Most respondents agreed that Al was beneficial for their studies, helped them work more
efficiently and increased their confidence in using Al. At the same time, they also reported being
able to consider both the benefits and risks of Al. The findings therefore suggest that the
intervention supported a balanced and pragmatic attitude towards Al rather than uncritical
enthusiasm.

The sixth research question explored the relationship between frequency of Al use and self-
perceived Al competence. The findings suggest that students who used Al regularly, especially
chatbots and tools connected with technical or programming tasks, tended to report higher
confidence and competence in these areas. This pattern was visible in both the pre- and post-
intervention data: chatbot use was frequent and self-assessed chatbot competence was high,
while more specialised areas such as source-searching tools and video creation were less
frequently used and initially associated with lower competence. Since the study was based on
self-reported questionnaire data and did not include formal correlation analysis, this
relationship should be interpreted cautiously as indicative rather than causal.

Generally, the research objectives were fulfilled and the research questions were answered. The
findings show that technical university students had already used Al before the intervention,
but their Al literacy was uneven and tool-specific. The Al-enhanced ESP activities supported
students’ perceived development in several Al-related competences, especially prompting,
chatbot use, presentation preparation, text work and critical evaluation of outputs. The
intervention also helped connect Al use with academic integrity, responsible decision-making
and ESP-related communication tasks. These results confirm the relevance of integrating Al
literacy into ESP instruction at technical universities.

For greater clarity, the fulfilment of the research objectives and the answers to the research
questions are summarised in Figure 21.

gg]eesi?‘:f:f Focus Status Main conclusion
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RO4 / RQ4 Ethical awareness Answered Eransparenty and the need for ertical thinking.
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Figure 25: Compact synthesis of research objectives, research questions and main findings
Source: Author’s own elaboration based on the obtained data. Visual design prepared with Al assistance; content
checked and edited by the author.

8.3 Evaluation of Research Hypotheses

The present section evaluates the four research hypotheses formulated in the study. RQ6, which
concerns the relationship between frequency of Al use and self-perceived Al competence, is not
evaluated as a hypothesis because no formal correlation analysis was conducted. It is addressed
descriptively in the previous section. Since the research was designed as a small-scale
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educational intervention and the pre- and post-intervention questionnaires were not fully
identical in all items, the hypotheses are evaluated primarily on the basis of descriptive and
indicative evidence. Where comparable data were available, the interpretation is based on pre-
and post-intervention comparison. In other cases, the evaluation draws on students’ self-
reported development and post-intervention responses.

H1 assumed that students would report higher self-perceived Al-related skills after Al-
focused ESP activities. The findings provide support for this hypothesis. Before the
intervention, students reported the highest competence in using chatbots and technical or
programming-related Al tools, while their competence was lower in presentation tools, writing
and proofreading tools, image and video generators, and especially Al tools for searching and
processing sources. After the intervention, students reported improvement in all targeted Al-
related skill areas. The strongest perceived development was found in chatbot use, presentation
tools and effective prompting. Students also reported improvement in source-retrieval tools and
Al-supported video creation. Therefore, H1 can be considered supported on the basis of
students’ self-reported development, although the evidence should be interpreted as
descriptive rather than as a strict statistical pre-test/post-test comparison.

H2 assumed that the frequency of Al usage would increase after Al-enhanced ESP
instruction. The findings provide partial support for this hypothesis. Before the intervention,
28% of respondents used Al daily and 40% used it several times a week. After the intervention,
the proportion of daily users remained unchanged at 28%, while the proportion of students using
Al several times a week increased to 44%. At the same time, rare use decreased from 12%
before the intervention to 6.7% after the intervention. These findings indicate a modest shift
towards more regular Al use, although not a dramatic increase in daily use. Therefore, H2 can
be considered partially supported.

H3 assumed that students’ ethical awareness would improve after the Al-focused ESP
intervention. The findings provide indicative support for this hypothesis. Before the
intervention, students already demonstrated relatively strong ethical awareness. Most
respondents agreed that Al should not replace students’ own thinking, that asking Al to write
an entire assignment was inappropriate, and that universities should have clear rules on Al use.
After the intervention, students continued to show strong ethical awareness, especially in
relation to distinguishing acceptable and unacceptable Al use, acknowledging Al use
transparently, and understanding Al as a support tool rather than a replacement for independent
thinking. Since ethical awareness was already high before the intervention, the results do not
show a simple linear increase. Rather, they suggest that the intervention helped strengthen and
contextualise students’ ethical understanding in relation to academic practice. Therefore, H3
can be considered partially and indicatively supported.

H4 assumed that students’ attitudes towards Al would become more positive after the
intervention. The findings provide partial support for this hypothesis. Before the intervention,
students’ attitudes towards Al were already generally positive. Most respondents considered Al
beneficial for their studies, although they also expressed caution, especially regarding trust in
Al-generated results and the possible reduction of critical thinking. After the intervention,
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students continued to perceive Al positively: most agreed that AI was beneficial for their
studies, helped them work more efficiently, and made them feel more confident in using Al.
However, the post-intervention findings also show that students remained aware of both the
benefits and risks of Al. Thus, the intervention did not simply make students more enthusiastic
about Al Rather, it supported a more informed, practical and balanced attitude. Therefore, H4
can be considered partially supported.

Overall, the evaluation of hypotheses shows that the findings generally support the expected
direction of the research. The strongest support was found for the development of self-perceived
Al-related skills, especially in practical areas addressed during the ESP intervention. More
moderate support was found for increased frequency of Al use and more positive attitudes,
mainly because students had already used Al frequently and viewed it positively before the
intervention. Ethical awareness was also already relatively strong before the training, but the
intervention appears to have helped students connect ethical principles more clearly with
academic practice. RQ6 was interpreted descriptively rather than as a hypothesis, and the
findings suggest a possible association between more frequent Al use and higher perceived
competence. The results therefore suggest that Al-enhanced ESP instruction contributed to the
development of students’ Al literacy, especially by making their Al use more purposeful,
reflective, academically relevant and ethically aware.

8.4 Summary of the Main Findings

The findings of the research show that Al literacy among technical university students should
be understood as a multidimensional and gradually developing competence. The students who
participated in the research had already used Al tools before the Al-enhanced ESP intervention.
All respondents reported previous experience with Al, and the majority used Al regularly even
before the training. This means that the intervention did not introduce students to Al as a
completely new phenomenon. Rather, its role was to help students move from spontaneous and
intuitive Al use towards more purposeful, academically relevant, critical and ethically aware
use.

The pre-intervention findings showed that students were most familiar with chatbots, especially
ChatGPT, and that they most frequently used Al for information searching, technical tasks,
writing and presentation preparation. However, their Al literacy was uneven. They
demonstrated strong practical familiarity with Al tools, but weaker conceptual understanding
in some areas, especially in relation to the distinction between generative and analytical Al
Their self-assessed competence was also uneven: students felt most competent in chatbot use
and technical or programming-related Al tasks, while they reported lower competence in
academic source-searching tools, presentation tools, writing-support tools and multimodal Al
applications.

The post-intervention findings suggest that students perceived development in several Al-
related skill areas after completing the Al-focused ESP activities. The strongest perceived
improvement was reported in chatbot use, presentation tools and effective prompting. Students
also reported development in source-retrieval tools, video-creation tools and the ability to
combine several Al tools in one task. These findings indicate that the intervention broadened

109



students’ Al-related competence beyond their initial tool use and helped them apply Al more
systematically in academic and ESP-related tasks.

The findings also show that Al-supported academic source work remained one of the most
important but also more demanding areas. Before the intervention, students expressed strong
interest in learning how to search for scientific sources using Al, but their self-assessed
competence in this area was relatively low. After the intervention, students reported
improvement in using Al for source-related work; however, this activity was still used less
frequently than general chatbot work. This suggests that Al-supported source retrieval requires
continued practice, especially in connection with reliability, relevance, verification and
academic quality.

Ethical awareness was another important finding. Students already demonstrated a relatively
strong awareness of responsible Al use before the intervention. Most respondents understood
that Al should not replace their own thinking and that using Al to write an entire assignment
instead of the student was not appropriate. After the intervention, students continued to show
strong ethical awareness, especially in relation to distinguishing acceptable and unacceptable
Al use, acknowledging Al use transparently and understanding Al as support rather than
replacement. The intervention therefore appears to have strengthened and contextualised
students’ ethical awareness rather than created it from the beginning.

Students’ attitudes towards Al were generally positive before the intervention and remained
positive afterwards. However, the findings do not suggest uncritical enthusiasm. Students
recognised the usefulness of Al for study-related tasks, but they also remained aware of risks
such as over-reliance, reduced critical thinking and unreliable outputs. After the intervention,
students reported that Al helped them work more efficiently and that they felt more confident
using Al. At the same time, they also indicated that they could consider both the benefits and
risks of AL. This suggests a balanced and pragmatic attitude towards Al.

The partial support of several hypotheses should not be interpreted as a weakness of the
research. It reflects the specific starting point of the research sample. The students already used
Al frequently and perceived it relatively positively before the intervention. Therefore, the
intervention could not be expected to produce a dramatic shift from non-use to use or from
negative attitudes to positive attitudes. Its contribution was more subtle but pedagogically
important: it helped students use AI more purposefully, more critically and more responsibly in
academic and ESP-related contexts.

In general terms, the findings point to that Al-enhanced ESP instruction can support the
development of Al literacy among technical university students. Its value lies not only in
teaching students how to use selected Al tools, but also in helping them understand when, why
and how to use these tools in academic work. The results indicate that ESP courses can provide
a meaningful space for developing Al literacy because they connect language learning,
academic communication, professional terminology, presentation skills, source work and
ethical reflection.
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8.5 Pedagogical Implications and Recommendations for ESP Practice

The findings of the research have several implications for ESP instruction at technical
universities. They show that students already use Al tools frequently, but their use is often
practical, intuitive and uneven. Therefore, the role of ESP instruction should not be limited to
introducing students to Al tools. Instead, ESP courses should help students develop Al literacy
as an academic and professional competence that includes effective tool use, prompt
formulation, critical evaluation, ethical awareness and responsible integration of Al outputs into
their own work.

One of the most important implications is that Al literacy should be integrated into ESP courses
in a practical and task-based way. The students in the present research responded positively to
hands-on activities connected with chatbots, presentation tools, source searching, text
improvement and video creation. This suggests that Al training is most meaningful when it is
connected with authentic academic and ESP-related tasks. In technical university contexts,
these tasks may include explaining technical terminology, preparing professional presentations,
working with academic sources, improving abstracts or reports, describing processes,
interpreting data and preparing visual or multimodal outputs.

The findings also suggest that prompt formulation should be treated as a core ESP skill.
Prompting is not only a technical skill; it is also a form of academic and professional
communication. When students formulate prompts, they need to define purpose, context,
audience, register, expected output and constraints. These are also important elements of ESP
communication. Therefore, prompt formulation can help students practise clarity, specificity,
genre awareness and audience awareness in English. ESP teachers can use prompting activities
to develop both language competence and Al-related competence at the same time.

Another important recommendation concerns academic source work. The research showed that
students were highly interested in using Al for source searching, but this area remained more
demanding than general chatbot use. For this reason, ESP courses should include systematic
activities focused on Al-supported academic source retrieval, verification and evaluation.
Students should learn how to distinguish between reliable and unreliable information, how to
check whether Al-generated references are real, how to compare Al-generated summaries with
original sources and how to avoid using Al as a substitute for proper academic reading. This is
especially important for students who will later write seminar papers, bachelor theses or
professional reports.

The results also confirm the need to teach Al-supported writing carefully. Students may use Al
to generate ideas, improve grammar, reformulate sentences, structure texts or translate
specialised terminology. These uses can be pedagogically valuable if students remain active
authors of their work. However, Al-supported writing also creates risks connected with
plagiarism, loss of authorship and superficial task completion. ESP teachers should therefore
provide clear examples of acceptable and unacceptable Al use. Students should understand the
difference between using Al for support and allowing Al to replace their own thinking, writing
and responsibility.
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Ethical awareness should be an explicit and repeated part of Al-enhanced ESP instruction. The
findings showed that students were already aware of several ethical risks before the
intervention, but they benefited from connecting these issues with concrete academic tasks.
Ethical Al use should therefore not be taught only as a theoretical topic. It should be integrated
into practical activities, for example when students use Al to prepare a presentation, improve a
text, search for sources or generate visual content. Each task can include a short reflective
component asking students what they used Al for, how they checked the output and what part
of the final product remained their own contribution.

The research also indicates that students benefit from multimodal Al activities, although tools
for presentation and video creation may require more guidance than chatbots. In ESP courses,
multimodal Al tools can support presentation skills, visual communication, poster preparation
and explanation of technical processes. However, students should also be trained to evaluate
visual clarity, accuracy, source credibility and appropriateness of Al-generated content. Al-
generated presentations or videos should not be accepted automatically as good outputs; they
should be assessed critically in terms of language, content, structure, design and academic
relevance.

A further implication concerns teacher training. ESP teachers do not need to become Al
specialists or programmers, but they need sufficient Al literacy to guide students responsibly.
This includes basic understanding of selected Al tools, awareness of their limitations, ability to
design meaningful Al-supported tasks and knowledge of ethical issues related to academic
integrity. Universities should therefore support ESP teachers through practical workshops
focused on Al tools, prompting, academic source work, Al-supported writing, assessment and
classroom policies for responsible Al use.

The findings also suggest that institutional clarity is necessary. Students should not be left to
guess what is acceptable and unacceptable when using Al in academic work. Universities and
departments should formulate clear guidelines on Al use in assignments, seminar papers,
presentations and final theses. These guidelines should explain when Al use is permitted, how
it should be acknowledged, what forms of Al assistance are acceptable and what constitutes
academic misconduct. Clear institutional guidance would support both students and teachers
and would reduce uncertainty in Al-related academic practices.

For ESP practice, the research supports a gradual model of Al literacy development. In the first
stage, students can learn basic orientation in Al tools and their limitations. In the second stage,
they can practise prompt formulation and Al-supported language work. In the third stage, they
can use Al for academic source searching, presentation preparation and professional
communication tasks. In the fourth stage, they can reflect on ethical issues, transparency and
academic responsibility. Such a gradual model would allow Al literacy to develop naturally
together with students” ESP competence.

From this perspective this section has shown that the pedagogical implication of the research is
clear: Al literacy should become a purposeful part of ESP instruction at technical universities.
Since students already use Al tools, the task of ESP teachers is not to decide whether Al should
enter the classroom, but to teach students how to use it responsibly, critically and effectively.
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Al-enhanced ESP instruction can help students connect English language learning with
academic communication, technical terminology, digital competence and ethical decision-
making. In this sense, ESP courses can become an important space for preparing students not
only for university study, but also for future professional environments in which Al-supported
communication and problem-solving will be increasingly common.

8.6 Limitations of the Research

Although the present research provides useful insight into the development of Al literacy among
technical university students in ESP courses, several limitations need to be acknowledged.
These limitations are connected mainly with the research sample, the research design, the nature
of the collected data and the scope of the instructional intervention.

The first limitation concerns the research sample. The study was conducted with 75 second-
year full-time bachelor’s students at the Faculty of Materials Science and Technology of the
Slovak University of Technology in Trnava. The participants represented a clearly defined and
relevant group of technical university students enrolled in ESP courses. However, the sample
was limited to one faculty, one university, one academic semester and one specific educational
context. For this reason, the findings should be interpreted as context-bound evidence rather
than as results that can be automatically generalised to all university students, all technical
universities or all ESP learning environments.

A second limitation is connected with the composition of the sample. The research group was
predominantly male, which reflects the usual demographic structure of many technical study
programmes, but it also means that the findings cannot provide a balanced gender-based
comparison of Al literacy development. Similarly, the sample consisted mainly of students from
selected technical study programmes, especially Applied Informatics and Automation in
Industry and Computer-Aided Manufacturing Technologies. Students from humanities, social
sciences, teacher training or other non-technical fields might demonstrate different patterns of
Al use, attitudes, ethical awareness and educational needs.

Another limitation concerns the research design. The study was designed as a small-scale
educational intervention, not as a controlled experiment. There was no control group of students
who completed the ESP course without Al-focused activities. Therefore, the findings cannot
prove with full certainty that all observed changes were caused exclusively by the intervention.
Students may also have developed their Al-related skills through their own independent use of
Al tools outside the classroom. Nevertheless, the pre- and post-intervention design made it
possible to compare students’ initial position with their self-reported perceptions after the Al-
enhanced ESP activities.

The use of self-reported questionnaire data also represents a limitation. The findings are based
on students’ own perceptions of their Al use, competence, attitudes and ethical awareness. Self-
reported data are valuable because they show how students understand and evaluate their own
development, but they do not necessarily measure actual performance. For example, a student
may report being able to formulate effective prompts or evaluate Al outputs critically, but this
does not automatically prove that the student can do so consistently in authentic academic tasks.
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Future research could therefore combine questionnaires with performance-based tasks, analysis
of student outputs or teacher assessment.

A further limitation is that the pre- and post-intervention questionnaires were not fully identical
in all items. This means that not all areas could be compared through direct item-by-item
measurement. Where identical or closely corresponding items were available, comparison was
more direct. In other areas, the post-intervention questionnaire provided descriptive evidence
of students’ perceived development after the intervention. For this reason, the findings were
interpreted mainly descriptively and indicatively. This methodological limitation was taken into
account when evaluating the research objectives, research questions and hypotheses.

The formulation and evaluation of the hypotheses should also be understood in this context.
Several hypotheses were only partially supported, but this does not weaken the research. Rather,
it reflects the specific starting point of the sample. Students already used Al relatively frequently
and had generally positive attitudes towards Al before the intervention. Therefore, the
intervention could not be expected to produce a dramatic shift from non-use to use or from
negative attitudes to positive attitudes. Its contribution was more specific: it supported more
purposeful, academically aware, critical and ethically oriented Al use.

The scope of the intervention was also limited. The Al-focused training consisted of five 50-
minute sessions integrated into regular ESP instruction. Although this was sufficient to
introduce selected Al tools and support practical activities related to chatbots, prompting,
source searching, presentation preparation and video creation, it was not long enough to develop
advanced Al literacy in all areas. More complex competences, such as systematic academic
source evaluation, advanced Al-supported writing, ethical decision-making in thesis
preparation or multimodal content creation, would require longer and more repeated training.

Another limitation concerns the rapidly changing nature of Al tools. The tools used or discussed
during the intervention, such as ChatGPT, Canva, Gamma and Vidnoz, represent only selected
examples of Al-supported applications available at the time of the research. Since Al
technologies develop quickly, specific tools, functions and user practices may change.
Therefore, the findings should not be interpreted as tool-specific conclusions, but rather as
evidence of how structured Al-enhanced ESP instruction can support students’ broader Al
literacy.

The supplementary classroom reflections also have limitations. They provided useful
contextual insight into students’ reactions to the Al-enhanced ESP activities, but they were
informal, classroom-based and not recorded or transcribed verbatim. They were therefore not
treated as formal interview data or as a separate qualitative study. Their role was to support the
interpretation of questionnaire findings and to provide additional context for students’ perceived
usefulness of the intervention.

Taken together, these limitations show that the research should be interpreted as a focused
educational study situated in a specific ESP context. These limitations do not diminish the value
of the research; rather, they define the scope within which the findings should be interpreted.
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The study provides context-bound evidence that Al-enhanced ESP instruction can support more
purposeful, critical and ethically aware use of Al tools among technical university students.

8.7 Suggestions for Further Research

The findings of the present research open several possibilities for further investigation. Since
this study was conducted as a small-scale educational intervention in one technical university
context, future research could extend the scope of inquiry and examine the development of Al
literacy in a broader range of higher education settings. Comparative studies involving students
from different faculties, universities, study programmes and academic disciplines would make
it possible to identify whether technical students differ from students in humanities, social
sciences, teacher training or other professional fields in their Al use, attitudes, ethical awareness
and educational needs.

Further research could also work with larger and more diverse research samples. The present
study focused on second-year full-time bachelor’s students enrolled in ESP courses at STU
MTF. Future studies could include students from different years of study, master’s students,
doctoral students or part-time students. Such research could show whether Al literacy develops
differently depending on students’ academic maturity, study experience, discipline or
professional orientation. It would also be useful to examine whether students who are preparing
bachelor’s or diploma theses have different needs in relation to Al-supported source work,
academic writing and ethical use of Al

Another important direction for future research concerns the use of control groups. Since the
present research did not include a control group, future studies could compare students who
complete Al-enhanced ESP instruction with students who follow a similar ESP course without
explicit Al-focused training. This would make it possible to evaluate the effect of the
intervention more precisely and to distinguish more clearly between development caused by
classroom instruction and development resulting from students’ independent use of Al tools
outside the course.

Future research could also include more systematic statistical analysis. In the present study, the
relationship between frequency of Al use and self-perceived Al competence was interpreted
descriptively through RQ6. Future studies could examine this relationship through correlation
analysis, for example by using Spearman’s rho for ordinal questionnaire data. This would allow
researchers to determine whether students who use Al tools more frequently also report
significantly higher perceived competence. More advanced analysis could also examine
whether confidence, attitudes, ethical awareness or type of Al use predict students’ self-
perceived Al literacy.

A further suggestion concerns the use of performance-based assessment. The present study
relied mainly on self-reported questionnaire data, which provided valuable insight into students’
perceptions, attitudes and perceived development. However, future research could combine
questionnaires with practical tasks in which students demonstrate their Al-related competences.
For example, students could be asked to formulate prompts, evaluate Al-generated outputs,
verify Al-generated references, revise an Al-supported text or prepare an Al-assisted
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presentation. Such tasks would make it possible to compare students’ perceived competence
with their actual performance.

Future studies could also examine the long-term impact of Al-enhanced ESP instruction. The
present research measured students’ perceptions shortly after the intervention. It would be
useful to investigate whether students continue to use Al tools responsibly and effectively later
in their studies, for example when preparing seminar papers, presentations, bachelor’s theses or
professional projects. Longitudinal research could show whether Al literacy developed through
ESP instruction has a lasting effect or whether repeated training is necessary.

Another promising area for further research is academic integrity and Al use in final theses.
Since students increasingly use Al tools for source searching, text improvement, translation,
summarisation and structuring of academic work, future research should examine how students
understand the boundary between acceptable support and inappropriate dependence on Al-
generated content. This is particularly important in relation to bachelor’s and master’s theses,
where authorship, transparency, citation practice and independent thinking are central academic
requirements.

Further research could also focus on teachers. ESP teachers play an important role in guiding
students towards responsible and academically meaningful Al use. Future studies could
examine ESP teachers’ Al literacy, their attitudes towards Al tools, their confidence in designing
Al-enhanced tasks and their need for professional development. This would be especially
relevant in technical university contexts, where ESP teachers are expected to support students’
academic language, professional communication and digital competences at the same time.

It would also be useful to investigate specific types of Al-supported ESP tasks in greater detail.
For example, separate studies could focus on Al-supported vocabulary learning, technical
terminology explanation, academic source retrieval, presentation preparation, poster design,
multimodal communication, abstract writing or feedback on student texts. Such focused
research could help identify which Al-supported activities are most effective for ESP learning
and which require stronger teacher guidance.

Future research should also pay attention to the changing nature of Al technologies. Since Al
tools develop rapidly, the focus should not be limited to individual applications such as
ChatGPT, Canva, Gamma or Vidnoz. Instead, future studies should examine broader
competences that remain relevant across tools, such as prompt formulation, critical evaluation,
source verification, ethical decision-making, transparency and responsible integration of Al
outputs into academic work. This would make research findings more durable despite
technological change.

The findings of the present study suggest that Al literacy can be meaningfully developed within
ESP instruction, especially when Al tools are connected with authentic academic and
professional communication tasks. Further research should therefore continue to explore how
ESP courses can support students not only in learning English, but also in becoming competent,
critical and ethically responsible users of Al in academic and future professional contexts.
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CONCLUSION

The present monograph examined the development of artificial intelligence literacy in English
for Specific Purposes instruction at a technical university. Its focus was not on artificial
intelligence as a purely technological phenomenon, but on its educational, linguistic and
academic implications. The central concern of the monograph was how university students can
be guided to use Al tools not only efficiently, but also critically, ethically and meaningfully in
relation to their studies and future professional communication.

The theoretical part of the monograph established the conceptual framework for this
investigation. It first discussed the growing presence of artificial intelligence and generative Al
in higher education and pointed to the fact that Al tools are becoming part of ordinary academic
practices, including information searching, writing support, translation, language revision,
presentation preparation and independent learning. At the same time, the discussion emphasised
that the educational use of Al cannot be evaluated only through its advantages. Questions of
reliability, authorship, academic integrity, transparency, privacy, over-reliance and critical
thinking remain central to any responsible integration of Al into university learning.

Al literacy was therefore understood as a multidimensional competence. It involves more than
the ability to operate Al tools. It includes understanding how Al works at a basic conceptual
level, using Al tools purposefully, evaluating Al-generated outputs, recognising ethical
boundaries and transferring Al-supported competences into academic and professional
contexts. Such an understanding is particularly relevant in higher education, where students are
expected not only to complete tasks, but also to develop independent judgement, academic
responsibility and discipline-related communication skills.

The monograph also considered the position of Generation Z university students. Although
these students are often described as digitally immersed learners, the theoretical discussion
showed that digital familiarity should not be confused with Al literacy. Frequent use of digital
technologies does not automatically guarantee responsible academic use of Al. Students may
be confident users of online tools and still need explicit guidance in source verification, ethical
decision-making, transparent acknowledgement of Al assistance and critical evaluation of
machine-generated content.

Within this framework, English for Specific Purposes was presented as a meaningful
educational space for developing Al literacy. ESP instruction at technical universities is already
oriented towards students’ real academic and professional needs. It connects language learning
with technical terminology, academic reading, source work, presentation skills, written
communication, professional genres and transferable competences. For this reason, the
integration of Al literacy into ESP does not represent an artificial addition to the course. Rather,
it responds to the changing nature of academic and professional communication in which
students increasingly encounter Al-supported tools.

The empirical part of the monograph explored this theoretical assumption in a specific
institutional context. The research was conducted with second-year students enrolled in ESP
courses at the Faculty of Materials Science and Technology of the Slovak University of
Technology in Trnava. The Al-enhanced ESP intervention was designed as a structured
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instructional sequence in which students worked with chatbots, prompting, Al-supported source
orientation, presentation tools and multimodal Al-supported applications. The purpose of the
intervention was not to promote uncritical use of Al, but to help students understand how Al
can support language learning, academic communication and professional preparation when
used responsibly.

The findings indicate that students had already entered the course with considerable experience
of Al tools. This confirms that higher education is no longer dealing with the question of
whether students will use Al, but rather with the question of how they will use it. Here, the
imperative drawn from Margaret Atwood at the outset of this work — “not to censure, but to
understand” — finds its full practical justification. The role of university instruction is not to
react through institutional censure or prohibitive measures, but to create conditions in which
students can develop a reflective understanding of these tools and use them in an academically
appropriate manner. The empirical findings suggest that even a limited ESP-based intervention
can contribute to students’ awareness of Al-related skills, ethical boundaries, source
verification, and the practical value of Al tools for academic and professionally oriented tasks.

One of the important contributions of the monograph is the emphasis on purposeful Al use. The
results did not suggest that the main value of instruction lies in making students use AI more
frequently. Many students were already regular users before the intervention. The more
important contribution lies in helping students move from intuitive or spontaneous use towards
more conscious, selective and responsible use. This distinction is essential. In the context of Al
literacy, progress should not be measured only by frequency of use, but by the quality of
judgement, the ability to evaluate outputs, the awareness of limitations and the student’s
responsibility for the final academic product.

The monograph also highlights the continuing importance of the teacher. Al tools may provide
immediate explanations, language suggestions or visual outputs, but they cannot replace
pedagogical judgement, academic standards or human responsibility. In ESP instruction, the
teacher remains central in designing meaningful tasks, explaining ethical boundaries, guiding
reflection, supporting language development and helping students evaluate the quality of Al-
generated outputs. The integration of Al into ESP therefore does not reduce the role of the
teacher; it makes this role more complex and more necessary.

From a pedagogical perspective, the study suggests that Al literacy can be integrated into ESP
through practical and carefully structured activities. Prompt formulation, comparison of Al-
generated and human-produced texts, source verification, terminology checking, translation
post-editing, presentation preparation and ethical reflection are all suitable ways of connecting
Al literacy with language learning. Such activities allow students to experience Al not as an
independent authority, but as a tool whose outputs must be questioned, revised and adapted to
the academic or professional purpose.

The research also points to the importance of transparency and academic integrity. Al-supported
learning can be productive when students understand the difference between assistance and
substitution. Using Al to brainstorm, revise language, compare formulations or support
presentation preparation may contribute to learning. Submitting Al-generated content as one’s
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own work, using unverified sources or avoiding one’s own intellectual effort undermines the
educational process. For this reason, Al literacy should include repeated discussion of
acceptable and unacceptable uses of Al in concrete academic tasks.

Naturally, the monograph has its limitations. The empirical research was conducted in one
institutional setting and with a specific group of technical university students. The findings are
therefore context-bound and cannot be generalised to all ESP courses or all technical
universities. The research also relied primarily on self-reported data, which reflects students’
perceptions of their development rather than direct measurement of performance. These
limitations, however, do not weaken the value of the study. They define its scope and indicate
directions for further research.

Future research could extend the present study by involving larger samples, different faculties,
various study programmes or comparative institutional contexts. It would also be useful to
include performance-based tasks, analysis of student outputs, interviews or longitudinal
research in order to examine how Al literacy develops over time and how students transfer Al-
related competences into other academic and professional situations. Further attention should
also be paid to ESP teachers’ preparedness, since teachers themselves need support in designing
Al-enhanced materials, setting clear rules and guiding students towards responsible Al use.

In conclusion, the monograph argues that Al literacy is becoming an important component of
contemporary ESP competence. Technical university students need English for academic and
professional communication, and this communication is increasingly shaped by digital and Al-
supported tools. ESP courses can therefore play a key role in helping students develop not only
linguistic competence, but also the critical, ethical, and reflective abilities needed for
responsible participation in Al-mediated academic environments. Ultimately, moving beyond
the initial impulse to censure Al enables higher education to truly understand and shape its
potential. The aim is not to replace human learning with artificial intelligence, but to prepare
students to use artificial intelligence in ways that strengthen their learning, communication, and
future professional agency.
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RESUME

Predkladand monografia mapuje rozvoj gramotnosti v oblasti umelej inteligencie (Al) v
kurzoch angli¢tiny pre Specifické ucely (ESP) na technickej univerzite. Jej tistrednou témou je
otazka, ako viest' Studentov technickych odborov k tomu, aby Al néstroje nevyuzivali iba
intuitivne ¢i ucelovo, ale najmad premyslene, kriticky, eticky a v sulade s akademickymi
Standardmi. Praca vychadza z predpokladu, Ze umela inteligencia sa stava beznou stcastou
vysokoskolského $tudia a akademickej komunikacie. Studenti po nej siahaju pri vyhladavani
informacii, preklade, pisani textov, jazykovych korektarach, ale aj pri priprave prezentacii,
tvorbe vizualov ¢i osvojovani si odbornej terminologie. Vysoké Skoly preto uz nemozu o Al
uvazovat’ iba ako o vonkajSom technologickom fenoméne; musia ju prijat’ ako pevnu sucast’
akademického prostredia, ktora si vyzaduje koncepcné pedagogické usmernenie.

Ciel'om monografie bolo preskumat’, ako sa rozvija Al gramotnost’ u Studentov druhého ro¢nika
technickej univerzity v ramci kurzov ESP. Vyskum sa konkrétne zameral na to, ako
Struktirované aktivity s integraciou Al ovplyvnili sebahodnotenie kompetencii Studentov,
frekvenciu a ucely vyuzivania tychto nastrojov, ich postoje k umelej inteligencii a v
neposlednom rade ich etické povedomie v akademickom prostredi. Vyskum sme koncipovali
ako mikro-pedagogicku intervenciu s predintervenénym a pointervenénym zberom dat. V
pociatocnej faze sme zistovali doterajSie sktisenosti Studentov s Al, ich zauzivané spdsoby
prace, Uroven porozumenia tejto technoldgii a oCakdvania spojené s jej vyuzitim v Stadiu.
Pointerven¢na faza nasledne overovala vnimany posun Studentov po absolvovani cielovych
aktivit, ktoré boli zamerané na pracu s chatbotmi, efektivne promptovanie, akademické
vyhl'adavanie zdrojov, pripravu prezentécii a tvorbu videoobsahu.

Teoreticku Cast’ monografie sme rozdelili do troch hlavnych kapitol. Prva kapitola analyzuje
postavenie umelej inteligencie a Al gramotnosti vo vysokoSkolskom vzdelavani. Poukazuje na
to, Ze Al uz davno nie je vysadou informatiky ¢i pokrocilého spracovania dat, ale prenikd do
kazdodennych akademickych ¢innosti — od pisania prac, cez jazykové vzdelavanie az po
samostatné Studium. Celospolo¢enska dostupnost’ generativnych nastrojov tento trend eSte
urychlila, ked’Ze umozZiuje priamu komunikéciu so systémami v prirodzenom jazyku.

Zaroven zdoraziiujeme, Ze Al gramotnost’ nemoZzno zuZovat' len na technickl obsluhu daného
nastroja. V monografii ju chapeme ako komplexnl, viacrozmerni kompetenciu. Ta zahfiia
porozumenie principom a limitom Al, schopnost prakticky ju aplikovat pri plneni
akademickych uloh, kriticky hodnotit’ vygenerované vystupy, konat’ eticky a prenaSat’ tieto
zruénosti do akademickej 1 buducej profesijnej praxe. Takyto pristup reflektuje skutocné
potreby vysokoskolského vzdeldvania, kde ciel'om nie je len mechanické dokoncenie tilohy, ale
rozvoj samostatného myslenia a akademickej zodpovednosti.

V tejto kapitole sa venujeme aj prilezitostiam a rizikam, ktoré so sebou Al prinaSa. Na jednej
strane dokadZze vyrazne podporit’ efektivitu ucenia, jazykovy rozvoj ¢i personalizované
vzdelavanie. Na druhej strane vSak otvara vazne hrozby v podobe faktickych nepresnosti (tzv.
halucinécii), vymyslenych citacii, plagidtorstva, straty kritického myslenia a oslabenia
vlastného intelektualneho vkladu Studentov. Monografia preto obhajuje vyvazeny postoj: Al
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netreba nekriticky prijimat’ ani pauSalne odmietat’, kI'i¢om je pedagogicky riadené, etické a
reflexivne pouZzivanie.

Druha kapitola sa orientuje na generaciu Z ako na Specificka skupinu Studentov, ktori vyrastali
v digitalne saturovanom svete. Hoci su tito mladi I'udia zvyknuti na neustalu pritomnost’
smartféonov a socidlnych sieti, v praci jasne upozornujeme, ze ich digitdlna obratnost’
automaticky neznamena rozvinutl akademicku digitdlnu kompetenciu ¢i Al gramotnost'.
Studenti sice s nastrojmi pracujii sebavedomo, no ¢asto potrebuju usmernit’ pri overovani
zdrojov, hodnoteni kvality informadcii, rozliSovani medzi legitimnou pomocou a nepripustnym
nahradenim vlastnej prace, ako aj pri transparentnom priznavani podielu Al na ich ulohach.

Odmietame preto zjednodusenu predstavu, Ze generacia Z prirodzene ovlada digitdlne
technologie na akademickej urovni. Ich technologicka intuicia je sice vyhodou, no bez
pedagogickej podpory, jasnych pravidiel a priestoru na reflexiu nesta¢i. V akademickom
prostredi musime toto neformalne a spontdnne pouzivanie pretvorit na zodpovednu
akademicku prax. Studenti musia presne vediet, kedy je AI vhodnou oporou, kedy je jej
pouzitie problematické a ako si zachovat’ vlastnu intelektualnu integritu za vysledny text ¢i
projekt.

Tretia kapitola prepaja Al gramotnost’ priamo s vyucbou ESP na technickych univerzitach.
Tento typ jazykovej vyucby chapeme ako pristup, ktory striktne vychadza zo Specifickych
akademickych a profesijnych potrieb Studentov. V technickom prostredi nejde o vSeobecnu
angli¢tinu; Studenti potrebuju jazyk na pracu s odbornou terminoldgiou, ¢itanie technickych
Studii, opis procesov, prezentovanie projektov a komunikdciu v medzindrodnom expertnom
prostredi.

Prave preto st ESP kurzy idealnym priestorom na rozvoj Al gramotnosti. Cinnosti, na ktoré
Studenti Al najcastejSie vyuzivaju (preklad, reformulécia textu, praca s terminologiou, tvorba
prezentacii ¢i videi), sa priamo prekryvaju s ciel'mi ESP vyucby. Monografia preto zdoraziuje,
ze Al gramotnost’ by sa nemala vyucovat’ ako izolovana technologicka téma, ale mala by byt’
organicky integrovana do autentickych jazykovych tuloh prepojenych s buducim povolanim
Studentov.

Vo vyskumnej Casti monografie, sme si stanovili pat’ hlavnych vyskumnych ciel'ov:

1. Identifikovat’ pociato¢nu uroven Al gramotnosti, frekvenciu pouzivania Al néstrojov a
etické povedomie Studentov druhého ro¢nika ESP pred ich ucastou na vyucovacich
aktivitach zameranych na Al.

2. Preskumat’ rozvoj sebahodnotenych zru¢nosti Studentov v oblasti Al po absolvovani
Struktarovanej ESP vyucby podporenej Al, ktord bola zamerand na chatboty, stratégie
promptovania, vyhl'addvanie akademickych zdrojov a tvorbu obsahu s podporou Al.

3. Analyzovat zmeny vo frekvencii a iceloch pouzivania Al nastrojov po ukonceni Al
tréningu integrovaného do ESP kurzov.

4. Preskumat’ rozvoj etického povedomia a zodpovednych postojov Studentov k
pouzivaniu umelej inteligencie v akademickom prostredi po pedagogickej intervencii.

121



5. Presktimat postoje Studentov k Al po absolvovani ESP kurzu podporeného Al a opisat’
vzt'ah medzi frekvenciou pouzivania Al a sebahodnotenou kompetenciou Studentov v
oblasti Al

Tymto cielom zodpovedalo Sest’” vyskumnych otdzok, oznacenych ako RQI1 az RQ6. Ked'ze
prva otdzka mala deskriptivny charakter a Siesta bola koncipovana ako exploracnd, nakol'ko
sme predpokladany vztah netestovali formalnou korela¢nou analyzou, neformulovali sme k
nim hypotézy. Hypotézy sme stanovili len pre otazky overujice pointervenéné zmeny, teda pre
hypotézy H1 az H4. Predpokladali sme v nich, Ze po absolvovani aktivit vzrastie uroven
sebahodnotenych zru¢nosti, zvysi sa frekvencia pouzivania Al, posilni sa etické povedomie a
postoje Studentov k Al budu pozitivnejsie.

Vyskumna otazka — VO1: Aka je pociato¢na urovenn Al gramotnosti, frekvencia pouzivania
Al a etické povedomie Studentov ESP pred ich ucastou na vyucovacich aktivitich zameranych
na Al?

Vyskumna otiazka — VO2: Do akej miery sa zmeni sebahodnotena kompetencia Studentov v
oblasti Al vo vztahu k vybranym Al aplikaciam po absolvovani ESP vyucby podporenej AI?

Vyskumna otiazka — VO3: Ako sa meni frekvencia a ucel pouzivania Al nastrojov po ukonceni
Al tréningu integrovaného do ESP kurzov?

Vyskumna otazka — VO4: Ako ovplyviiuje ucast’ na ESP vyucbe zameranej na Al etické
povedomie Studentov v oblasti zodpovedného akademického pouzivania umelej inteligencie?

Vyskumna otazka — VOS5: Ako sa menia postoje Studentov k umelej inteligencii po
absolvovani ESP aktivit podporenych AI?

Vyskumna otiazka — VO6: Existuje vzt'ah medzi frekvenciou pouzivania Al a sebahodnotenou
kompetenciou Studentov v oblasti Al po absolvovani ESP kurzu?

Na zaklade stanovenych ciel'ov a vyskumnych otazok, sme naformulovali Styri hypotézy:

H1: Studenti po absolvovani vyucovacich aktivit v rdmci ESP zameranych na Al uvadzaju
vyznamne vy$Siu urovenl sebahodnotenych zru€nosti v oblasti Al v porovnani s
predintervencnou fazou.

H2: Frekvencia pouzivania Al nastrojov u Studentov ESP sa po absolvovani vyucby ESP
podporenej Al zvySuje.

H3: Studenti po pedagogickej intervencii preukazuji vys§iu troven etického povedomia
tykajiiceho sa akademického pouZivania Al.

H4: Postoje Studentov k umelej inteligencii st po ucasti na vyucbe ESP s integraciou Al
pozitivnejsie.
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Vo vyskume sme pouzili dizajn zmieSan¢ho vyskumu, ktory kombinoval kvantitativne udaje z
dotaznikov, kvalitativne odpovede na otvorené dotaznikové otazky a doplnkové neformalne
reflexie z vyucovacich hodin. Kvantitativna zlozka vyskumu sa opierala o uzavreté dotaznikové
polozky, ktoré boli sucastou predintervencného a pointervenéného dotaznika. Tieto polozky
pozostavali z otdzok s nadviznym vyberom odpovedi, otdzok zistujucich frekvenciu a zo
Skalovych tvrdeni (Likertova skéala). Umoznili nam identifikovat’ vS§eobecné vzorce v pouzivani
Al Studentmi, preskimat’ vybrané aspekty ich odpovedi pred pedagogickou intervenciou a po
nej, ako aj analyzovat sebahodnoteny rozvoj Studentov vo vybranych oblastiach Al
gramotnosti. Uzavreté otazky st v prieskumnom vyskume vhodné preto, lebo generuju
Struktarované a porovnatel'né data, ktoré sa daju Ciselne spracovat’ a pouzit’ na identifikaciu
tendencii v ramci celej vyskumnej skupiny. V tejto stadii sluzili uzavreté dotaznikové polozky
na preskumanie kognitivnej, afektivnej a konativnej dimenzie Al gramotnosti v Struktirovane;j
podobe. Kvalitativna zlozka vyskumu bola zalozena predovsetkym na otvorenych otdzkach
charakteru rozhovoru, ktoré boli zaradené do predintervenéného dotaznika. Tieto otazky
umoznili Studentom vyjadrit’ vlastné nazory na umeld inteligenciu ich vlastnymi slovami,
vratane toho, ako Al vnimaju, aké prilezitosti ¢i rizikd s nou spajaju a ako by chceli Al
konkrétne vyuzivat’ vo svojom stadiu.

Vyskum prebiechal na Materidlovotechnologickej fakulte STU v Trnave pocas zimného
semestra akademického roka 2025/2026. Vyskumnu vzorku tvorilo 75 Studentov dennej formy
bakalarskeho §tidia v druhom ro¢niku, ktori boli rozdeleni do piatich ESP skupin. VSetky
skupiny absolvovali poc¢as 13-tyzdiiového semestra porovnatelny vyucovaci obsah. Vzorku
sme vybrali zdmerne, kedZe iSlo o jasne definovani skupinu zapojenti do rovnakej
pedagogickej intervencie.

Z hladiska demografie i$lo o vzorku typicku pre technické Studijné programy, kde muzi tvorili
88 % a Zeny 12 %. Vekovo bola vzorka relativne homogénna, pricom 69,3 % Studentov malo
18 az 20 rokov, 28 % sa nachédzalo vo vekovom rozpiti 21 az 23 rokov a len 2,7 % malo 24 a
viac rokov. Z hl'adiska odborov vyrazne prevladali Studenti programu Aplikovana informatika
a automatizacia v priemysle, ktori predstavovali 62,7 % vzorky. Nasledovali programy
Pocitacom podporované vyrobné technologie s 24 % a Integrovana bezpecnost’ s 12 %. Ostatné
programy, ako napriklad materidlové inZinierstvo, manaZzment ¢i mechatronika, boli zastipené
len okrajovo a spolu tvorili zostavajucich 1,3 %. Déta sme zbierali pomocou dvoch dotaznikov
— predinterven¢ného, zamerané¢ho na doterajSie skusenosti, vzdelavacie potreby a pociatocné
postoje, a pointerven¢ného, ktory overoval vnimany rozvoj, etické hranice a prenos zru¢nosti
do akademickej praxe.

Vysledky predintervenc¢nej fazy

Vstupny dotaznik potvrdil, ze umela inteligenca nebola pre Studentov novinkou. VSetkych 75
respondentov uviedlo, Ze pred zaciatkom vyucby uz s Al néstrojmi pracovalo. Intervencia teda
nepredstavovala zoznamovanie sa s nezndmou technologiou, ale skor snahu transformovat
spontannu prax na informované a akademicky zodvedné pouZzivanie.

Z hl'adiska pravidelnosti pouzivania pred zaciatkom intervencie uviedlo 28 % respondentov, Ze
Al vyuziva denne, a presne 40 % po nej siahalo niekol’kokrat tyzdenne. Dalsich 20 % $tudentov
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deklarovalo pouZivanie niekol'kokrat mesacne a 12 % ju vyuzivalo zriedkavo. Moznost, Ze by
Al nepouzili nikdy, nevybral Ziaden respondent, z ¢oho vyplyva, Ze celkovo az 68 % Studentov
pracovalo s tymito néstrojmi pravidelne, teda denne alebo viackrat do tyzdia. Pokial ide o cel,
jednoznaéne dominovalo vyhl'ad4vanie informacii a zdrojov, ktoré oznacilo 84 % opytanych. S
vyraznym odstupom nasledovalo rieSenie technickych ¢i programatorskych tloh so 49,3 %,
pisanie textov a semindrnych prac so 46,7 % a tvorba prezentécii ¢i grafiky, ktora uviedlo
rovnych 40 % Studentov.

V oblasti teoretického porozumenia Al az 86,6 % Studentov deklarovalo, ze dokaze vysvetlit
pojem umeld inteligencia, a 77,4 % poznalo aspon tri konkrétne aplikacie. Schopnost’ rozpoznat’
Al generovany text alebo obraz pozitivne ohodnotilo 70,7 % respondentov. NajsilnejSim
zistenim bolo vysoké povedomie o chybovosti systémov, ked’ze az 94,7 % Studentov sthlasilo
s tvrdenim, ze vystupy je potrebné overovat. Naopak, najslabsim miestom bolo rozliSovanie
medzi generativnou a analytickou Al kde spravne porozumenie deklarovalo len 46,6 % vzorky,
zatial’ ¢o zvySok tvorili Studenti, ktori s tymto rozliSenim nesuhlasili alebo ho nevedeli posudit’.

Pociatocné postoje boli vo vSeobecnosti pozitivne, no racionalne. Hoci 81,3 % Studentov
vnimalo Al ako prinos pre §tidium, len 29,3 % jej vysledkom skor doverovalo, priCom tplnu
doveru nevyjadril nikto. Vyznamné cast’, konkrétne 77,3 %, navyse vyjadrila obavu, Ze
nadmerné spoliehanie sa na Al moZe oslabit’ kritické myslenie. S tym, aby bola Al pevnou
stcastou univerzitnej vyucby, suhlasilo 60 % opytanych.

Vstupna analyza etického vnimania ukézala, Ze Studenti mali etické hranice nastavené spravne
uz pred vyskumom. Prevazni vicSina, presnejSie 89,3 %, povazovala Al za prijatel'na, ak
funguje len ako pomocnik, no 81,3 % jasne odmietlo moznost’ nechat’ si vygenerovat’ celé
zadanie namiesto vlastnej prace. Potrebu transparentne priznat' pouzitie Al v akademickom
texte si uvedomovalo 72 % Studentov a az 93,3 % zdoraznilo, ze Al nesmie nahradit’ vlastné
myslenie. Po jasnych pravidlach zo strany univerzity volalo 76 % opytanych.

Co sa tyka vzdelavacich potrieb, $tudenti mali zaujem najma o praktické zruénosti. Najviac ich
lakalo vyhl'adavanie vedeckych zdrojov s podporou Al, ¢o uviedlo 80 % respondentov, a
efektivna praca s chatbotmi, o ktora prejavilo zaujem 77,3 % Studentov. O tvorbu prezentécii v
nastrojoch ako Canva ¢i Gamma malo zaujem 54,7 % opytanych. O samostatny blok venovany
Cisto etike malo zaujem len 50,7 % Studentov, ¢o naznacuje, Ze etické otazky je lepSie integrovat
priamo do praktickych cvi€eni nez ich prednasat’ izolovane.

Vstupna sebahodnotena kompetencia bola velmi nevyrovnana. Studenti sa citili najistejsie pri
praci s chatbotmi, kde priemerné skore dosiahlo hodnotu 4,00 z piatich a az 78,6 % hodnotilo
svoje zrucnosti ako vysoké ¢i vel'mi vysoké. Relativne vysoko skoncili aj programatorské
nastroje s priemernym skore 3,45 a s 58,6 % pozitivnych hodnoteni. Ostatné kategorie vSak
dopadli podstatne horSie. Pri prezentacnych nastrojoch a rovnako pri nastrojoch na pisanie a
korektaru textu dosiahlo priemerné skore zhodni hodnotu 2,36, pricom vysok kompetenciu
uviedlo len 14,7 %, respektive 21,3 % Studentov. ESte nizSie hodnoty vykazovali obrazové a
video generatory s priemerom 2,20 a iba trindstpercentnym podielom vysokej kompetencie.
Uplne najslabsou oblast'ou boli akademické vyhladavade s priemernym skére 2,12, kde vysoku
uroven vlastnych zru¢nosti vnimalo len 12 % opytanych.
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V otvorenych odpovediach Studenti preukéazali pragmatizmus. Najvicsia Cast, reprezentujuca
37,3 %, vnimala Al ako neutralny nastroj, 34,7 % ju videlo ako prileZitost’ a 22,7 % vyjadrilo
ambivalentny postoj, kedy sice uznéavali uzitocnost’ technolédgie, no zdroven menovali rizika
zavislosti Ci straty kritického myslenia. Len minimdlny podiel, konkrétne 4 %, vnimal Al
striktne ako hrozbu. Pri otdzke na konkrétne plany vyuzitia v §tadiu najcastejSie uvadzali
vyhl'adavanie informacii s podielom 33,3 %, podporu pri uceni a vysvetlovani latky s 25,3 %,
zhodne pisanie a preklad s 25,3 % a programovanie s 24 %.

Vysledky pointervenc¢nej fazy a diskusia

Po absolvovani intervencie zostala Al stabilnou sucastou Studijného Zivota respondentov.
Podiel dennych pouzivatel'ov sa sice nezmenil a zostal na Grovni 28 %, no skupina Studentov
vyuzivajucich Al niekolkokrat tyZzdenne vzrastla zo 40 % na 44 %, zatial' ¢o zriedkavé
pouzivanie kleslo z 12 % na 6,7 %. Tento posun indikuje mierny nérast pravidelnosti, nie v§ak
nekontrolovanu exploziu pouzivania. NajcastejSou pointervencnou aktivitou zostala praca s
chatbotmi, ktora 66,7 % Studentov vyuzivalo Casto alebo velmi Casto. Nasledovala Gprava
textov s podielom 33,3 % a priprava prezentacii s 28 %. Praca s akademickymi zdrojmi, ktora
Casto vyuZzivalo 12 % S$tudentov, a tvorba videa so Styrmi percentami boli podstatne menej
frekventované.

V oblasti sebahodnoteného rozvoja Studenti deklarovali zlepSenie vo vSetkych sledovanych
dimenziach. Najvyraznej$i posun pocitili pri prezentaénych nastrojoch, kde 64 % uviedlo
zlepSenie alebo vyrazné zlepSenie. Pri praci s chatbotmi zaznamenalo posun vpred 68 %
Studentov, pri efektivnom promptovani 61,3 %, pri praci s akademickymi zdrojmi 56 % a pri
tvorbe videa 50,7 % opytanych.

Hodnotenie konkrétnych akademickych kompetencii po intervencii dopadlo taktiez pozitivne.
Schopnost’ kombinovat’ viacero Al néstrojov pri rieSeni jednej ulohy deklarovalo 77,3 %
Studentov. To, Ze dokdzu promptovat’ Gcelne a efektivne, potvrdilo 76 % opytanych, pri¢om
zhodny podiel 76 % uviedol, ze vie kriticky posudit’ kvalitu vygenerované¢ho vystupu.
Pouzivanie Al na vyhladdvanie relevantnych odbornych zdrojov uspeSne zvladlo 73,3 %
respondentov a schopnost’ pripravit’ s podporou Al profesionalnu prezentaciu potvrdilo 69,3 %
Studentov.

Pointervencné etické povedomie potvrdilo, ze Studenti vnimaju Al spravne, ked’Ze aZ 88 % z
nich ju chape vylu¢ne ako podporu, nie ako nahradu vlastného intelektu. RozliSovat’ medzi
akceptovatelnym a neakceptovatel'nym vyuzitim Al v §tadiu dokézalo 85,3 % respondentov a
78,7 % si plne uvedomovalo povinnost’ transparentne priznat’ zapojenie Al do tvorby textov.
Jasné etické hranice v akademickom prostredi deklarovalo 76 % opytanych, hoci 16 % nevedelo
tuto otazku posudit’, o signalizuje potrebu kontinudlneho pedagogického vedenia.

Postoje Studentov zostali aj po intervencii pragmatické, pricom 81,3 % suhlasilo, ze Al im
pomaha pracovat’ efektivnejSie, a 70,7 % uviedlo, Ze ich sebaddvera pri praci s tymito
technoldgiami vzrastla. Schopnost’ vnimat pozitivne aj negativne stranky Al deklarovalo 78,7
% opytanych. Pokial’ ide o prenos zru¢nosti do SirSej akademickej praxe, 77,3 % Studentov
uviedlo, ze dokaze s pomocou Al Struktirovat’ odborné texty a prispdsobit’ ich vystupy
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akademickym poziadavkam. To, Ze budu Al zodpovedne vyuzivat pri pisani bakalarskej prace,
potvrdilo 74,7 % respondentov. Urcitl neistotu s podielom 24 % odpovedi ,,neviem posudit™
sme vSak zaznamenali pri seminarnych pracach, o pravdepodobne prameni z pretrvavajucich
obav ohl'adom akademickej integrity a nejasnych hranic plagiatorstva.

Kvalitativne data z triednych reflexii tieto zavery potvrdili. Studenti vysoko ocenili praktické
zameranie cviceni a opakovane zdoraznovali, ze preferuju redlny tréning pred suchou tedriou.
Hoci chatboty poznali, systematicka praca s promptmi, akademické vyhl'adavace ¢i pokrocilé
funkcie Canvy pre nich boli nové a prekvapujice. Zaroven v diskusiach nezaznievalo nekritické
nadSenie; sami Studenti zdoraznovali, ze vystupy z Al sa musia dosledne kontrolovat’ a texty
nemozno iba slepo kopirovat’.

Vyhodnotenie vyskumnych otazok a hypotéz

Analyza potvrdila, Ze ciele vyskumu sme splnili a vSetky vyskumné otazky boli zodpovedané.
Pri RQI sa ukazalo, ze hoci mali Studenti vysoku vstupnt prax s Al, ich gramotnost’ bola
nestrodd a obmedzend na tizky okruh néstrojov. Vysledky k RQ2 az RQ5 preukézali pozitivny
vplyv intervencie na rozvoj kompetencii, mierne ustalenie frekvencie pouzivania, ukotvenie
etického vnimania v realnych situacidch a sformovanie vyvazenych postojov. Pri RQ6 data
naznacili, Ze Studenti s vySSou frekvenciou pouzivania Al, najmi v oblasti programovania a
chatbotov, vykazovali vyssiu mieru sebadovery a vnimanej kompetencie.

Vyhodnotenie stanovenych hypotéz prinieslo nasledujuce zavery. Hypotéza HI,
predpokladajuca rozvoj sebahodnotenych zruénosti, bola podporena. Studenti po intervencii
deklarovali preukazateI'né zlepsenie vo vsetkych sledovanych oblastiach, najmé v promptovani
a tvorbe prezentacii, kde bola vstupna uroven nizka. Kvoli povahe dat ma vsak toto zistenie
deskriptivny, nie prisne inferencny charakter. Hypotéza H2, overujica zvysenie frekvencie
pouzivania, bola podporend iba ¢iasto¢ne. Podiel dennych pouzivatel'ov sa nepohol z miesta a
zostal na 28 %, pri¢om sme zaznamenali len mierny presun z kategorie zriedkavého pouZivania
do kategorie pouzivania niekol’kokrat tyZdenne. Intervencia teda neviedla k masivnemu nérastu
kvantity pouZivania, ale skor k zmene kvality.

Hypotéza H3, zamerand na posilnenie etického povedomia, bola podporenad ciastocne a
indikativne. Studenti vykazovali vysoké etické $tandardy uZ pred za¢iatkom vyskumu, takZe
namiesto linedrneho narastu moZeme hovorit' skor o UspeSnej stabilizacii a prepojeni
teoretickych zisad s konkrétnymi akademickymi ulohami. Podobne aj hypotéza H4,
predpokladajuca sformovanie pozitivnejSich postojov, bola podporena len Ciastocne. Postoje
boli priaznivé uz na vstupe a intervencia nespdsobila radikalny obrat v ich vnimani, ale prispela
k tomu, Ze ich pozitivny vzt'ah k Al sa stal zrel§im, kritickej$Sim a opieral sa o realnu prakticka
skusenost’.

Zaver, implikacie a limity vyskumu

Hlavné zistenia monografie ukazujl, Zze Al gramotnost’ budtcich inzinierov netreba vnimat’ ako
jednorazovu technicku zru¢nost’, ale ako viacrozmernt, postupne sa rozvijajucu kompetenciu.
Ked’ze Studenti s tymito néstrojmi uz bezne pracuju, hlavnou ulohou pedagoégov ESP nie je
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rozhodovat’” o tom, ¢i Al do triedy pustia, ale naucit’ Studentov narabat’ s fiou kriticky a
akademicky vhodnym sposobom.

Pre pedagogickt prax navrhujeme Stvorfazovy model integracie Al do ESP kurzov. V prvej,
orientacnej faze, dochaddza k zoznameniu sa s limitmi a fungovanim Al. V druhej, procesuélne;j
faze, nasleduje nacvik efektivneho promptovania a jazykovych uprav. Tretia, aplikacna faza,
zahfna vyuzitie Al pri redlnom akademickom vyhladavani, tvorbe prezentacii a odbornych
vystupov. Cely proces uzatvara Stvrta, reflexivna faza, postavena na kritickej diskusii o etike,
autorstve a transparentnosti. Tento postupny model zarucuje, Ze rozvoj Al gramotnosti prebieha
prirodzene a subezne s rozvojom jazykovych a komunika¢nych kompetencii.

Kazdy vyskum ma vSak svoje limity. Prvym je rozsah a zlozenie vzorky — 75 Studentov druhého
rocnika na jednej fakulte STU predstavuje Specificky kontext, preto vysledky nemozno
automaticky zovSeobectiovat’ na celé vysoké Skolstvo. Druhym limitom je rodova
nevyvazenost,, kde osemdesiatosempercentny podiel muzov znemoziuje hlbsiu komparaciu na
zaklade pohlavia. Tretim limitom je samotny dizajn mikro-intervencie bez pritomnosti
kontrolnej skupiny, kvoli Comu nemozno s absolitnou istotou izolovat’ vplyv intervencie od
inych vonkajsich faktorov. V neposlednom rade sme pracovali so sebahodnotiacimi dotaznikmi,
ktoré vyjadruju subjektivne vnimanie Studentov a nemusia presne odrazat’ ich redlny technicky
vykon.

Buduci vyskum by mal tieto bariéry prekonat’. Odporucame realizovat’ rozsiahlejSie Studie na
viacerych univerzitdch, porovnat technické odbory s humanitnymi ¢i prirodovednymi a
sledovat’ rozdiely naprie¢ stupnami Studia, napriklad medzi bakaldrskym a doktorandskym
stuptiom. TaktieZ by bolo prinosné doplnit’ dotazniky o vykonnostné testy, analyzu redlnych
Studentskych prac alebo longitudindlne sledovanie. Pozornost’ si zasluzia aj samotni vyucujuci,
ich pripravenost’ a metodologické potreby pri integracii Al do vyucby.

Z celkového pohl'adu monografia potvrdzuje, Ze Al gramotnost sa stava neoddelitelnou
sucastou moderné¢ho vysokoskolského vzdelavania. ESP kurzy na technickych univerzitach
maju jedineCnu prileZitost’ stat’ sa lidrami v tejto transformadcii. Systematické pedagogické
vedenie dokaZe zabezpecit, Ze umeld inteligencia nebude pre §tidium hrozbou, ale efektivnym
partnerom, ktory Studentov pripravi na realne poziadavky sucasného trhu prace a akademicke;
komunikacie.
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APPENDIX A

Structured Description of the AI-Enhanced ESP Instructional Intervention

The following appendix provides a structured overview of the Al-enhanced ESP instructional
intervention implemented during the winter semester of the academic year 2025/2026. The
intervention was designed for second-year students enrolled in English for Specific Purposes
courses at the Faculty of Materials Science and Technology of the Slovak University of
Technology in Trnava. The aim was to connect Al literacy with academic, technical and
professional English rather than to teach artificial intelligence as an isolated technological topic.

The intervention consisted of five Al-focused sessions integrated into regular ESP instruction.
The sessions focused on ethical and responsible Al use, chatbot interaction, prompt formulation,
Al-supported source searching and verification, presentation preparation in Canva and Gamma,
and avatar-based multimodal communication using Vidnoz. The activities were designed as
guided hands-on tasks and were linked to ESP needs such as technical terminology, academic
source work, presentation skills, professional communication and responsible use of Al-
generated content.

The five sessions were also connected through a final pair-work ESP presentation task. Students
prepared a presentation about a fictional company, which produces some products and applied
the skills developed during the intervention. They used Al tools for brainstorming, prompt
formulation, source orientation, verification of information, presentation design, script
development and multimodal communication. The final presentation included an Al-generated
avatar created in Vidnoz, either as a CEO or company representative, or as a presenter of the
selected product.

From a didactic perspective, the intervention followed the principles of active, student-centred
ESP instruction and was connected with Bloom’s taxonomy of educational objectives. Students
were gradually guided from understanding and applying selected Al tools towards analysing,
evaluating and creating Al-supported outputs. The appendix does not reproduce the complete
teaching materials, worksheets or presentation files. Instead, it presents a condensed
methodological overview of the intervention design.

Table A1: Overview of the AI-Enhanced ESP Instructional Intervention

Sessions || Focus of the|| ESP-related Al tools / || Main classroom Student Bloom’s Al literacy
intervention objective platforms activity output taxonomy dimension
used focus
S1 Ethical To introduce Al Moral Students explored Short Understand, || Understandin
introduction || as a support tool || Machine, ethical dilemmas || reflection analyse, g Al ethical
to Aland || in academic and || selected connected with on evaluate and
algorithmic technical chatbot algorithmic responsible responsible
decision- university tools decision-making Al use in use
making contexts and to and discussed the || academic
develop initial limits of automated | and ESP
ethical awareness decisions. The contexts
of Al use activity was
followed by a
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Sessions ||Focus of the|| ESP-related Al tools / || Main classroom Student Bloom’s Al literacy
intervention objective platforms activity output taxonomy dimension
used focus
discussion of
responsible Al use
in academic work,
especially the
difference between
Al as support and
Al as replacement.
S2 Practical To develop ChatGPT, Students were Improved || Understand, || Understandin
chatbot use, || students’ ability || Copilot, introduced to prompt, apply, g Al; using
critical to use chatbot Gemini, || chatbots as “super- || comparison analyse, and applying
thinking and tools Claude, autocomplete” of weak and evaluate Al
prompt purposefully, Perplexity systems that strong evaluating Al
formulation formulate Al or generate plausible || prompts, outputs;
effective similar language but may verified ethical and
prompts, verify chatbot ||still produce errors. || chatbot responsible
Al-generated tools They practised six || statements use
information and elements of and short
distinguish effective prompting:|| reflection /
between ethical clarity, context, exit ticket
support and role/style, format, || on ethical
inappropriate limitations and chatbot use
academic use iteration. They also
completed the
“Socrates
Challenge” and
“Reverse Socrates”
activities focused
on questioning,
testing and
verifying chatbot
outputs.
S3 Al-supported To support Al- Students learned List of Analyse, ||Evaluating Al
academic || students in using|| supported ||how Al can support|| verified evaluate outputs;
source Al for academic ||search tools,|| the generation of |[|sources with academic
searching || and professional || selected || keywords, research || comments source work;
and source chatbots, questions and on responsible
verification ||orientation while|| academic search strategies. relevance use
developing databases or|| They compared Al- and
critical library suggested sources || reliability
evaluation of sources with reliable
information academic or
professional sources
and discussed
fabricated or
unreliable
references.

S4 Practical To develop Canva, Students were Draft Apply, Academic
training in || students’ ability || Gamma, introduced to the ||presentation analyse, and
Canva and || to prepare, adapt || selected || practical workflow || outline or evaluate, professional
Gamma for || and critically of creating short Al- create transfer;
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Sessions

Focus of the
intervention

ESP-related
objective

Al tools /
platforms
used

Main classroom
activity

Student
output

Bloom’s
taxonomy
focus

Al literacy
dimension

ESP
presentation
preparation

evaluate Al-
supported
presentations for
academic,
technical and
professional
communication
in English

chatbot
tools

presentations in

They worked with
templates, Al-
generated outlines,
slide structure,
visual design, text
adaptation,
presentation mode,
export options and
interactive
presentation
features. The
emphasis was
placed on adapting
Al-generated or
template-based
outputs to ESP
requirements,
technical content
and academic
appropriateness.

Canva and Gamma.

supported
presentation
ona
technical/
professional
topic

multimodal
communicatio
n; using and
applying AL;
evaluating Al
outputs

S5

Practical
training in
Vidnoz and
Al-supported
avatar
presentation

To introduce
students to Al-
supported avatar
creation and
multimodal ESP
communication
as part of a final
pair-work
presentation task

Vidnoz,
Canva,
Gamma,
selected
chatbot
tools

Students were
practically
introduced to
Vidnoz and shown
how to create an Al
avatar for academic
and professional
presentation
purposes. They
prepared or adapted
a short presentation
script for an avatar
representing either a
fictional company,
for example as a
CEO, or a product
designed by the
students. The
activity was
connected with the
final ESP
presentation in
which students
applied skills from
all previous
sessions.

Al-
supported
avatar
script,
avatar
concept or
avatar-
integrated
presentation

segment

Apply,
analyse,
evaluate,

create

Multimodal
communicatio
n; academic
and
professional
transfer;
using and
applying Al;
ethical and
responsible
use

Source: Author’s own elaboration based on the design of the Al-enhanced ESP instructional intervention.
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Session 1: Ethical Introduction to AI and Algorithmic Decision-Making

The first session introduced students to artificial intelligence not only as a useful academic tool,
but also as a technology connected with ethical decision-making, responsibility and social
consequences. The session started with the online Moral Machine activity, which was used as
an introductory stimulus for discussing algorithmic decision-making. Students were asked to
reflect on situations in which automated systems may be required to make or support decisions
with ethical consequences.

The aim of the activity was not to discuss autonomous vehicles in technical detail, but to open
a broader ethical discussion about the limits of automated decision-making and the role of
human responsibility. This was then connected with the academic use of Al tools. Students
discussed whether Al should be treated as a neutral tool, a decision-making assistant or a system
whose outputs always require human judgement.

The second part of the session focused on responsible Al use in academic and ESP contexts.
Students analysed examples of acceptable and unacceptable uses of Al in university work.
Acceptable uses included using Al to clarify technical terminology, improve grammar in a text
written by the student, generate possible search keywords or support the structure of a
presentation. Problematic uses included asking Al to write an entire assignment, submitting Al-
generated text without personal engagement, using fabricated sources or failing to acknowledge
Al assistance where required.

The activity was connected with higher-order thinking skills because students were not only
asked to understand Al-related ethical issues, but also to analyse concrete situations, evaluate
the appropriateness of Al use and formulate their own position on responsible academic
behaviour.

Illustrative classroom task:

Students were given several scenarios and asked to decide whether the use of Al was acceptable,
questionable or unacceptable.

Examples of scenarios:

1. A student asks Al to explain the difference between tensile strength and hardness in
simpler English before reading a technical text.

2. A student asks Al to write the whole seminar paper and submits it without changes.

3. A student uses Al to improve the grammar and clarity of a paragraph that they wrote
themselves.

4. A student asks Al to generate references and uses them without checking whether the
sources exist.

5. A student uses Al to prepare a presentation outline and then verifies, edits and adapts
the content.

139



The expected output was a short reflection on responsible Al use in academic work. Students
were encouraged to formulate one rule that they considered important for their own Al-
supported learning.

Session 2: Practical Chatbot Use, Critical Thinking and Prompt Formulation

The second session focused on chatbot use, prompt formulation, critical thinking and ethical
engagement with Al-generated outputs. Students were introduced to chatbot tools such as
ChatGPT, Copilot, Gemini, Claude and Perplexity Al and discussed the idea that chatbots
generate plausible language but do not understand meaning in the same way as humans.

Students practised six elements of effective prompting: clarity, context, role or style, format,
limitations and iteration. They compared weak and improved prompts and observed how
prompt quality influenced the relevance, clarity and academic usefulness of chatbot responses.

Example of a weak prompt:
Explain automation.
Improved prompt:

Explain the concept of industrial automation in English for second-year technical university
students. Use clear academic language, include three key terms, provide one example from
manufacturing and organise the answer into three short paragraphs.

The session also included the activities “Socrates Challenge” and “Reverse Socrates”. In the
first activity, students chose a topic they knew well and tried to identify mistakes, vague
statements or gaps in chatbot answers. In the second activity, they selected an unfamiliar topic,
wrote down several plausible chatbot statements and verified them using reliable sources. These
activities showed why fluent Al-generated language must not be confused with verified
knowledge.

The expected outputs were an improved prompt, a comparison of weak and strong chatbot
responses, selected verified statements and a short reflection on ethical chatbot use.

Session 3: AI-Supported Source Searching and Verification

The third session focused on Al-supported academic source searching and verification. This
session was particularly important for technical university students because they need to work
with professional and academic sources when preparing presentations, seminar papers, reports
and later bachelor theses. At the same time, Al-generated references and summaries may be
incomplete, inaccurate or fabricated.

Students were first shown how Al can support the early stages of source work. Al tools were
used to generate keywords, search phrases, possible research questions and thematic directions.
However, the teacher emphasised that Al-generated suggestions cannot replace academic
source verification.

Students worked with topics relevant to the Faculty of Materials Science and Technology, for
example:
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e sustainable materials in engineering,

e automation in manufacturing,

e occupational safety in industrial environments,

e computer-aided manufacturing,

e recycling and circular economy in materials technology,

e robotics in production,

o additive manufacturing,

e environmental impact of industrial production.
Ilustrative prompt:

Suggest English keywords and search phrases for finding academic sources on the use of
recycled materials in industrial production. Organise the keywords into three groups: general
topic, technical terminology and environmental context.

Students then checked selected Al-generated suggestions against reliable academic or
professional sources. The aim was to show that Al may help with orientation, but the student
must remain responsible for the reliability, relevance and academic quality of the final source
selection.

The session explicitly developed higher-order thinking skills. Students analysed Al-suggested
sources, evaluated whether they were relevant and reliable, and justified their decisions. The
expected output was a short list of verified sources or search terms with comments on relevance
and reliability.

Session 4: Practical Training in Canva and Gamma for ESP Presentation Preparation

The fourth session focused on practical training in Al-supported presentation preparation using
Canva and Gamma. This session was directly connected with ESP learning because technical
university students often need to present technical concepts, professional topics, processes,
materials, production methods or safety issues in English. The aim was to help students use Al-
supported presentation tools not only as design aids, but also as tools for structuring, adapting
and improving academic and professional communication.

The session included guided practical work with Canva. Students were introduced to the basic
presentation workflow in Canva, including selecting or adapting templates, working with slides,
editing text and images, adjusting visual style and preparing the final presentation for classroom
delivery. Attention was paid to the fact that template-based design can save time, but the final
presentation must still be adapted to the topic, audience and academic purpose. Students were
therefore encouraged to evaluate whether the chosen template supported the technical content
or distracted from it.

The Canva part also demonstrated selected presentation functions that can increase classroom
interaction and presentation control. These included presentation mode, interactive features
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such as student questions through a link or QR code, the use of a timer for classroom tasks and
options for controlling the presentation remotely. These functions were discussed not only as
technical features, but also as ways of supporting student engagement and clearer classroom
communication.

The second part of the session focused on Gamma as an Al-supported tool for generating
structured presentations from prompts, notes, uploaded files or existing text. Students were
shown how to create a new presentation, choose between generating content from a short
prompt, pasting existing text, importing a file or using a template. They also discussed how to
adjust generation settings, such as the amount of text, target audience, tone, style and additional
instructions. Particular attention was paid to the need to review and customise the generated
content before using it.

Students prepared a short presentation outline or draft on a technical or professional topic
related to their studies. Possible topics included:

o the role of automation in modern manufacturing,

e occupational safety in production,

e additive manufacturing,

e smart materials,

e computer-aided design and manufacturing,

e sustainable materials,

e quality control in industrial production,

e environmental responsibility in industrial companies.

Ilustrative prompt for Gamma or chatbot-supported presentation planning:
Create a clear 5-slide presentation outline in English for second-year technical university
students on the topic “The role of automation in modern manufacturing”. Include an
introduction, three main points and a conclusion. Use formal but understandable ESP language,
suggest concise slide titles and avoid excessive text on slides.

Students then used Canva or Gamma to create or improve a draft presentation. They evaluated
the Al-generated structure, checked whether the content matched the topic, revised language
where necessary and considered whether the visual form supported or distracted from the
academic message. The teacher emphasised that Al-generated presentations, images and slide
structures should be treated as drafts that require review, verification and adaptation.

The ethical and academic dimension of Al-supported presentation preparation was also
addressed. Students discussed why Al-generated content should not replace their own subject
knowledge, why technical information must be checked, and why copyright, personal data and
appropriate use of images should be considered when preparing academic or professional
materials. They were also reminded that the final presentation remains the responsibility of the
student, even when Al-supported tools are used.
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From the perspective of Bloom’s taxonomy, the session moved from applying tool functions to
analysing, evaluating and creating. Students did not only use Canva or Gamma mechanically.
They had to decide what to keep, what to remove, what to rewrite, how to adapt the output to
an ESP context and how to make the presentation clear, accurate, visually appropriate and
academically responsible.

The expected output of this session was a draft presentation outline or a short Al-supported
presentation segment related to the final “Digital Product Design Challenge”. This activity
prepared students for the final pair-work presentation, in which they presented a fictional
company or product and applied Al-supported presentation design, ESP communication and
responsible content adaptation.

Session 5: Practical Training in Vidnoz and AI-Supported Avatar Presentation

The fifth session focused on practical training in Al-supported avatar creation and multimodal
communication using Vidnoz. This session was directly connected with the final ESP
presentation task, in which students worked in pairs and prepared a presentation about a
fictional company or product. The aim was to show students how Al-supported avatar tools can
be used as part of academic and professional communication, while also encouraging them to
evaluate the appropriateness, credibility and ethical implications of such tools.

The session was introduced as a continuation of the previous activities. In earlier sessions,
students had worked with chatbots, prompt formulation, source searching and verification, and
Al-supported presentation tools such as Canva and Gamma. In Session 5, these skills were
brought together in a multimodal task. Students were shown how an Al-generated avatar could
be used to present a company, introduce a product, support a marketing-style presentation, or
create a short professional message in English.

The teacher provided practical guidance on how to use Vidnoz. Students were introduced to the
basic workflow of the tool, including choosing or creating an avatar, preparing a script, selecting
a voice or speaking style, checking pronunciation and clarity, and generating a short avatar-
based presentation segment. The emphasis was placed on the fact that the avatar should not be
used merely as a visual effect, but should have a meaningful communicative function within
the presentation.

The activity was linked to the course topic in which students worked with company and product
presentation. In pairs, students designed or represented a fictional company and prepared a final
ESP presentation. As part of this presentation, they were required to include an Al-generated
avatar. The avatar could have one of two main roles. First, it could represent the fictional
company, for example as a CEO or company representative introducing the company’s mission,
values, product or service. Second, it could be used to introduce or present the product itself,
for example by explaining its purpose, main features, target users or advantages.

Students were encouraged to prepare the avatar script carefully. They could use chatbot tools to
brainstorm ideas, improve the structure of the script, check grammar or adapt the language to a
more professional style. However, they were reminded that the content had to remain their own
responsibility. The teacher emphasised that Al-generated scripts should be treated as drafts and
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should be checked, edited and adapted to the purpose of the presentation, the fictional company
profile and the expected ESP level.

Ilustrative prompt for avatar script preparation:

Prepare a short 45-second script in English for an Al avatar who acts as the CEO of a fictional
technology company. The company develops smart safety solutions for manufacturing
environments. Use professional but clear language suitable for a university ESP presentation.
Include the company’s mission, one product benefit and a short closing statement.

Alternative illustrative prompt:

Prepare a short script for an Al avatar introducing a new eco-friendly material designed for
industrial production. The avatar should explain what the product is, who it is intended for and
why it is useful. Use clear technical English suitable for second-year technical university
students.

After generating or drafting the script, students evaluated whether the language was appropriate,
whether the message was clear, and whether the avatar’s role made sense within the
presentation. They also considered whether the avatar helped the presentation or whether it
risked making the output appear superficial, artificial or less academically serious. This
discussion was important because multimodal Al tools can make presentations more visually
attractive, but they do not automatically improve the quality of the content.

The ethical dimension of avatar use was also discussed. Students reflected on issues such as
artificial representation, authenticity, the possible overuse of Al-generated speakers, the
importance of transparency and the need to preserve their own responsibility for the final
presentation. They were reminded that an avatar can support communication, but it should not
replace students’ own understanding, preparation or ability to explain their topic.

The final presentation task required students to apply skills from all previous sessions. They
used prompt formulation when preparing their scripts and presentation content. They used
source-searching and verification strategies when gathering information. They used Canva or
Gamma, or another selected tool, to design the presentation. They used Vidnoz to create the
avatar-based part of the presentation. At the end of the presentation, students were expected to
include information about how they worked with sources and information during the
preparation process. This final reflection connected the practical output with responsible Al use,
academic transparency and critical evaluation of information.

From the perspective of Bloom’s taxonomy, the session moved strongly towards higher-order
cognitive processes. Students applied Al tools, analysed the suitability of generated scripts and
avatar outputs, evaluated the credibility and appropriateness of multimodal Al-supported
communication, and created their own final ESP presentation output. The activity therefore
connected Al literacy with project-based learning, ESP presentation skills, professional
communication and responsible use of Al tools.

The expected output of the session was an avatar script, avatar concept or avatar-integrated
presentation segment. In the broader intervention, this session contributed to the final pair-work
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presentation in which students presented a fictional company or product and explained how
they had worked with information, sources and Al tools during the preparation process.

Summary of the Pedagogical Logic of the Intervention

The five intervention sessions followed a gradual didactic progression. Students first discussed
ethical and responsible Al use, then developed chatbot interaction and prompt formulation,
practised Al-supported source searching and verification, created Al-supported presentations in
Canva or Gamma, and finally integrated an Al-generated avatar into a multimodal ESP
presentation.

The intervention was not designed as a set of isolated tool demonstrations. The individual
sessions were connected through a final pair-work presentation about a fictional company ,
which produces some products. This final task required students to apply prompt formulation,
critical evaluation of Al outputs, source verification, presentation design, script development
and avatar-based communication.

The pedagogical purpose of the intervention was to help technical university students use Al
tools critically, purposefully and responsibly in English-medium academic and professional
contexts. The intervention therefore connected Al literacy with ESP presentation skills,
technical communication, multimodal digital competence and academic integrity.
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APPENDIX B
Pre-intervention questionnaire: Skisenosti, postoje a potreby Studentov MTF STU v
oblasti umelej inteligencie

The questionnaire was administered electronically via Google Forms. For reasons of space, this appendix presents the wording
of the questionnaire items in a condensed format.
Introductory information: The questionnaire was part of research conducted by PaedDr. Jana Luprichovad, PhD. at the Faculty
of Materials Science and Technology of the Slovak University of Technology in Trnava. It aimed to identify students’ knowledge,
experience, attitudes and needs in the field of artificial intelligence before the beginning of instruction, including ethical Al use
in the academic environment. Participation was voluntary, anonymous and the data were processed only in aggregate form for
scientific and pedagogical purposes. Approximate completion time: 10 minutes.

Section | No. Question / item wording Response format / options
A Consent | Vyplnenim tohto dotaznika potvrdzujete, Ze ste boli oboznameni s jeho t¢elom|Suhlasim s Gi¢astou na vyskume. /
a dobrovol'ne sthlasite s Gi¢astou na vyskume. Nesuhlasim (v tom pripade dotaznik
nemusite d’alej vypliat).
B 1 Uved'te svoje pohlavie. Zena / Muz / Iné
B 2 Uvedte svoj vek. 18-20/21-23 /24 a viac
B Vyberte svoj Studijny program. Aplikovana informatika a automatizacia v
priemysle; Integrovana bezpecnost’;
Materialové inZinierstvo; Mechatronika v
technologickych zariadeniach; Po¢itacova
podpora vyrobnych technologii;
Priemyselné manazérstvo; Vyrobné
technologie; Vyrobné zariadenia a
systémy; Other
C 4 Pouzil/a som uz niekedy néastroje umelej inteligencie (napr. ChatGPT, Copilot, |[Ano / Nie
Canva Magic Write, Gamma, DALL-E a pod.).
C 5 Ak 4no, ktoré nastroje ste pouzivali? Open answer
C 6 Ako Casto pouZivate nastroje umelej inteligencie? denne / niekol’kokrat tyzdenne /
niekol’kokrat mesacéne / zriedkavo / nikdy
C 7 Na aké tcely Al najcastejsie pouzivate? Tick all that apply: pisanie textov
(seminarky, preklady, e-maily); tvorba
prezentacii alebo grafickych materidlov;
vyhladavanie informacii / podkladov;
rieSenie technickych uloh alebo kodu;
Other
D 8 Vyjadrite mieru stihlasu s tvrdeniami: Viem vysvetlit, o znamena pojem Scale: 1 = vobec nesuhlasim; 2 = skor
umela inteligencia. Poznam aspori tri nastroje zalozené na umelej inteligencii. |nesuhlasim; 3 = neviem posudit’; 4 = skor
Rozumiem rozdielu medzi generativnou a analytickou Al. Dokdzem odhalit, |stihlasim; 5 = Gplne suhlasim
kedy je text alebo obrazok vytvoreny Al. Viem, ze Al moze robit’ chyby a
overujem si jej vystupy.
E 9 Vyjadrite mieru stihlasu s tvrdeniami: Pouzivanie Al povazujem za prinosné  |Scale: 1-5 as above
pre moje Studium. Citim sa sebaisto pri praci s nastrojmi Al. Doverujem
vysledkom, ktoré mi Al poskytne. Obavam sa, ze Al moze znizovat’ potrebu
kritického myslenia. Myslim si, ze Al by mala byt’ su€astou univerzitného
vzdelavania.
F 10 Vyjadrite mieru stihlasu s tvrdeniami: Pouzitie Al pri tvorbe $kolskych tloh je |Scale: 1-5 as above
v poriadku, ak ju pouzivam len ako pomocnika. Nie je spravne, ak Student
poziada Al, aby napisala celi pracu namiesto neho. Viem, ze ak vyuzijem Al
pri pisani textu, musim to v praci uviest'. Al by nemala nahradzat’ vlastné
premyslanie Studenta. Myslim si, Ze univerzity by mali mat’ jasné pravidla o
pouzivani Al
G 11 Vyjadrite mieru suhlasu s tvrdeniami: Chcel/a by som sa naucit’ efektivne Scale: 1-5 as above
pouzivat’ chatboty (napr. ChatGPT, Gemini). Zaujima ma tvorba prezentacii a
vizualov pomocou Al (Canva, Gamma). Chcel/a by som vediet’ vyhl'adavat’
vedecké zdroje pomocou AI. Mam zaujem o kratky tréning o etickom
pouzivani Al po€as semestra.
H 12 Ohodnot’te svoju aktualnu zdatnost’ v praci s nasledujicimi typmi Al Rating: 1 = vobec nezdatny/a; 5 = velmi
nastrojov: Chatboty (napr. ChatGPT, Gemini, Copilot); Prezenta¢né nastroje  |zdatny/a
(napr. Canva Magic Write, Gamma); Generatory obrazkov a videi (napr.
DALL-E, Ideogram, Runway, Pika Labs); Al pre pisanie a korekciu textov
(napr. Grammarly, Quillbot, WordTune); Al na vyhl'adavanie a spracovanie
zdrojov (napr. Perplexity, Elicit, Consensus); Al v technickych alebo
programovacich ulohach (napr. ChatGPT pre kod, GitHub Copilot).
I 13 Ako vnimate umelu inteligenciu — skor ako prilezitost’, hrozbu alebo neutralny |Open answer
nastroj? Prec¢o?
I 14 Ak by ste mohli vyuzit’ Al vo svojom §tudiu, na ¢o konkrétne by ste ju chceli |Open answer
pouzit?
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APPENDIX C
Post-intervention questionnaire: Zrucnosti, vyuZivanie a postoje Studentov MTF STU v
oblasti umelej inteligencie po absolvovani vzdelavacich aktivit k umelej inteligencii

The questionnaire was administered electronically via Google Forms after the Al-enhanced ESP activities.

Introductory information: The questionnaire followed the previous survey and aimed to identify how students’
skills, frequency of use, attitudes and ethical awareness in the field of artificial intelligence changed after a series
of educational activities within the ESP course. The questionnaire was anonymous and the data were used

exclusively for pedagogical and research purposes. Approximate completion time: less than 10 minutes.

Section | No. Question / item wording Response format / options

A Consent|Suhlas s Gcastou na vyskume. Suhlasim s tiCast'ou na vyskume a so
spracovanim mojich anonymnych
odpovedi. / Nesthlasim (dotaznik
d’alej nevyplitujem).

B 1 Uved'te svoje pohlavie. Zena / Muz / Iné

B 2 Uved’te svoj vek. 18-20/21-23 /24 a viac

B 3 Vyberte svoj studijny program. Aplikovana informatika a

automatizacia v priemysle;
Integrovana bezpec¢nost’; Materialové
inzinierstvo; Mechatronika v
technologickych zariadeniach;
Pocitacova podpora vyrobnych
technologii; Priemyselné
manazérstvo; Vyrobné technoldgie;
Vyrobné zariadenia a systémy; Iné

C 4 Ako Casto v sucasnosti pouzivate nastroje umelej inteligencie pri  |denne / niekolkokrat do tyzdia /
stadiu? niekol’kokrat do mesiaca / zriedkavo /

vobec

C 5 Frekvencia pouzivania Al podl’a typu €innosti: Praca s chatbotmi  |Scale: nikdy / zriedkavo / obcas /
(vysvetlovanie, navrhy textov); Vyhl'addvanie odbornych zdrojov |Casto / vel'mi Casto
(napr. SciSpace); Tvorba prezentacii (Canva, Gamma); Tvorba
videi pomocou Al (napr. Vidnoz); Uprava a optimalizacia textov
pomocou Al

D 6 Ohodnot'te, do akej miery sa vasSe zru¢nosti zmenili po absolvovani [Scale: vyrazne sa nezlepsili / skor sa
ESP vzdelavacich aktivit pomocou Al: Chatboty (ChatGPT, Gemini|nezlep$ili / nezmenili sa / zlepsili sa /
a pod.); Al nastroje na ziskavanie zdrojov; Prezenta¢né nastroje vyrazne sa zlepsili
(napr. Canva, Gamma); Al nastroje na tvorbu videa (napr. Vidnoz);

Schopnost’ efektivne promptovat’.

E 7 Vyjadrite mieru suhlasu s tvrdeniami: DokéZzem cielene a efektivne |Scale: 1 = vobec nesthlasim; 2 = skor
formulovat’ prompty. Viem vyuzit’ Al na ziskanie relevantnych nesthlasim; 3 = neviem posudit’; 4 =
odbornych zdrojov. Dokazem vytvorit’ profesionalnu prezentaciu s [skor stthlasim; 5 = {iplne stthlasim
podporou Al. Viem kriticky posudit’ kvalitu Al vystupov. Dokazem
kombinovat’ viac Al nastrojov v jednej ulohe.

F 8 Vyjadrite mieru suhlasu s tvrdeniami: Rozumiem etickym Scale: 1-5 as above
hraniciam pouzivania Al v akademickom prostredi. Viem rozlisit’
pripustné a nepripustné pouzitie Al pri §tudiu. Uvedomujem si
potrebu transparentne uvadzat’ pouzitie Al. Al vnimam ako
pomocny nastroj, nie nahradu vlastného myslenia.

G 9 Vyjadrite mieru suhlasu s tvrdeniami: Citim sa istejsie pri Scale: 1-5 as above
pouzivani Al nez predtym. Al povazujem za prinosny nastroj pre
moje $tadium. Al mi pomaha pracovat’ efektivnejsie. Pri praci s
umelou inteligenciou dokazem zohl'adnovat’ jej prinosy aj rizika.

H 10 Vyjadrite mieru suhlasu s tvrdeniami: Viem efektivne vyuzit’ Al pri |Scale: 1-5 as above
seminarnych pracach. Budem vediet’ zodpovedne vyuzit’ Al pri
bakalarskej praci. Al mi pomaha lepsie Struktiirovat’ odborny text.

Dokazem Al vystupy prispdsobit’ akademickym poziadavkam.
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