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Abstract

This paper explores the possibilities and challenges of implementing genera-
tive artificial intelligence (GenAl) in higher education. Based on the analysis
of relevant literature, the paper identifies the transformative elements of Ge-
nAl technology, focusing on its advantages and disadvantages. The research
emphasises the potential for personalised learning, adaptive assessment, and
virtual assistants, as well as ethical dilemmas, privacy concerns, and bias. The
analysis has shown that GenAl offers the potential for personalised learning
and more efficient evaluation, but at the same time raises issues related to bias
and plagiarism. The conclusion is that embracing GenAl requires awareness of
its capabilities and limitations, as well as the establishment of clear guidelines
and standards to maximise its potential while minimising negative effects.

Keywords: GenAl, Higher Education, artificial intelligence, transformative
approaches to artificial intelligence.

The development of Generative Artificial Intelligence (GenAl) is un-
doubtedly one of the socio-technological phenomena of our time that re-
quires careful consideration. Continuous advancements in the fields of ma-
chine learning and computer systems have enabled a new leap in the devel-
opment of artificial intelligence. Generative Artificial Intelligence (GenAlI)
focuses on generating new content through sophisticated algorithms and
models that mimic human intelligence. The development of artificial intel-
ligence dates back several decades (to the 1950s), while its application in edu-
cation began in the 1960s.

Artificial intelligence (AI) can be spoken about from the moment when
scientists gathered at a summer school in the American resort of Dartmouth
to consider the possibilities of creating algorithms and machines which could
imitate human intelligence. It was at that time, among other things, that the
term “artificial intelligence” was coined (Russell and Norvig 2022). The de-
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velopment of artificial intelligence has progressed in leaps, but what drew
special attention was the victory of IBM’s computer over then-world champi-
on Garry Kasparov in chess, which strongly resonated in both the social and
academic communities (Table 1) (Buchanan 2005). It was then already that
we could anticipate the next major leap in the development of Al capabilities.

Table 1. The development of artificial intelligence

year event description
1956 | The Dartmouth Summer Gathering of scientists working on
School, marking the be- research into the possibilities of
ginning of artificial intel- ‘creating’ intelligent machines. The
ligence development term “Artificial Intelligence”
1966 | The first chatbot ELIZA Developed by Joseph Weizenbaum, aimed
at simulating conversations with humans
1997  |IBM’s Deep Blue defeats chess | The first time a computer programme
grandmaster Garry Kasparov | defeated the world chess champion
2012 | Success of deep learning at A model based on deep neural
the ImageNet competition networks made significant pro-
gress in image recognition
2022 |Rise in popularity of gen- Generative artificial intelligence be-
erative models like GPT- comes accessible to wider population
3 and DALL-E

This paper assumes that the transformative potential of GenAl in
higher education depends on the interplay between pedagogical innova-
tion, ethical responsibility, and institutional readiness

Theoretical background: from Artificial Intelligence to Genera-
tive Transformation in Higher Education

The evolution of Artificial Intelligence (AI) from its conceptual beginnings
in the 1950s to the emergence of Generative Al (GenAl) in the 2020s illustrates
not only the progression of computing power but also a paradigm shift in how
knowledge is created and shared. The symbolic and rule-based AI models of
the mid-twentieth century sought to simulate reasoning processes, while the
later advent of machine learning and deep neural networks enabled systems
that could learn from data and autonomously generate new content. This tran-
sition from automation to generation represents a critical turning point with
far-reaching implications for higher education.

Generative Al exemplified by large language models such as GPT, marks a
qualitative transformation in the relationship between humans and intelligent
systems. Unlike previous forms of Al that focused on pattern recognition and
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decision support, GenAl enables the co-creation of knowledge through natu-
ral language, multimodal interaction, and context-sensitive output. Within the
educational domain, this redefines how learners access, process, and construct
knowledge.

The emergence of GenAl thus coincides with the shift from transmissive
to learner-centred pedagogies. Theoretical foundations such as constructivism
and connectivism (Siemens 2004) conceptualise learning as an active, networ-
ked, and socially mediated process—conditions now mirrored in GenAlI envi-
ronments where information is dynamically generated and negotiated. Con-
temporary frameworks such as TPACK (Mishra and Koehler 2006) and the
Integrated Smart Learning Ecosystems (ISLE) model extend this perspective by
emphasising the systemic interplay between technology, pedagogy, and context.

In this sense, GenAl should not be viewed merely as a tool for efficiency but
as a transformative element that challenges traditional educational epistemolo-
gies. It prompts universities to reconsider the roles of creativity, authorship, and
ethical responsibility in academic practice. The theoretical framework of this
paper therefore positions GenAl as both a technological evolution and a peda-
gogical transformation—an intersection that frames the subsequent analysis of
its potentials and challenges in higher education. The conceptual relationships
discussed above are illustrated in Figure 1.

Figure 1. Conceptual Framework of GenAl in Higher Education
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Figure 1 illustrates the conceptual relationship between the evolution
of Artificial Intelligence and its transformative role in higher education.
The framework emphasises the transition from traditional AI to Genera-
tive AI, which enables content generation and multimodal learning inter-
actions. This transition fosters a pedagogical shift towards learner-centred,
constructivist, and connectivist models of education. The right side of the
diagram presents three interdependent levels of impact:

— Student level - personalisation, adaptive learning, and Al-support-

ed self-regulation;

— Teacher level - innovation in pedagogy, assessment, and Al literacy;

- Institutional level - ethical governance, policy development, and

data-protection frameworks.

Literature review

We live in a digital era where social and economic development are
driven by information and technology. This statement places great expec-
tations on education. The importance of education may have never been
greater, making the way it is delivered especially significant. The Fourth
Industrial Revolution is transforming industries and the labour market.
Lifelong learning is now a reality rather than a necessity, and personalised
learning ensures that learners are equipped with the skills and knowledge
needed to thrive in a rapidly changing world, fostering adaptability and
critical thinking(BaiDoo-Anu and Owusu Ansah 2023; Salih et al. 2025).

The traditional education system, still based on conventional curricu-
la, traditional classroom environments, and outdated teaching methods,
appears inconsistent with the dynamic and interconnected digital world.
Nartey argues that the traditional educational model, which promotes rote
learning and teacher-centred instruction, may not be effective in preparing
students for the complexities of the modern world (Nartey 2025). Student-
centred pedagogical approaches that integrate technology are necessary.
Nartey further states that contemporary teaching pedagogy should lever-
age digital tools to foster critical thinking, creativity, and collaboration —
skills that are essential in the digital age.

The Potentials and Challenges of Using GenAlI in Higher Education

The adoption of GenAl offers several advantages in teaching and re-
search efforts within the academic community. Researchers anticipate that
GenAlI will lead to innovative curricula and new or improved teaching
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methods aimed at enhancing student and faculty engagement.One signi-
ficant opportunity lies in educating graduates who meet societal needs,
with the use of GenAlI in business likely to become one of the key skills of
the future. In academic research, the community can now use GenAl to
discover new approaches that were previously inaccessible, create complex
simulations, and analyse large volumes of data — whether textual, photo-
graphic, or video — much faster than was previously possible (Zhang and
Zhang 2024).The methodology of this paper is based on a literature review
aimed at exploring the perspectives, potential benefits, and drawbacks of
GenAlI and its related tools in higher education, particularly in the context
of their transformative effects. The paper will examine sources from the
IEEE Xplore and Wiley Online Library databases, due to their broad cover-
age of key journals relevant to this topic.

To define the scope of our search, we decided to analyse papers pub-
lished during the year 2024. Since ChatGPT was introduced in 2022, and is
still a relatively new technology, we believe its impact on higher education
can only truly be observed in studies published in 2024.

After selecting the time frame, we proceeded to identify the key ele-
ments for our search and then for the analysis of papers based on the topic.
For the analysis, we selected the most cited papers that included the follow-
ing keywords: GenAlI in higher education, advantages, disadvantages, and
implementation. Within these search parameters, we reviewed around thir-
ty articles that included the defined keywords. During the review process,
we selected papers that, to a greater or lesser extent, addressed the topic
of the positive and negative implications of using artificial intelligence in
higher education.

Through the analysis of these papers, we classified the positive and
negative implications, as shown in Table 2A/2B.

Table 2A. Positive Implications of GenAl in Higher Education

Dimension Description Illustrative Sources
Personalised and adaptive learning;
creation of customised content and (Duong, Vu, and Ngo
Pedagogical |simulations; support for multilingual | 2023; Salinas-Navarro
and inclusive learning; increased stu- | et al. 2024a, 2024b)

dent motivation through gamification.
Development of awareness about
Ethical / responsible Al use; institutional
Integrity adoption of ethical frameworks;
fostering academic honesty.

(Bohm and Schedlberger
2023; Foltynek et al.
2023)11/11/2025 20:57:00
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Dimension Description Illustrative Sources
Adaptive testing aligned with student
ability; data-driven feedback; efficiency

Evaluation / (Alam and Mohanty

Assessment . . . 2022a; Dumitru 2024)
in grading and formative assessment.
) Al-driven virtual assistants and chat-
Organisa- . - - .
. bots; improved communication and (Dai, Liu, and Lim 2023;
tional / In- . . . .
. administrative efficiency; enhanced Giannakos et al. 2025)
stitutional

institutional innovation capacity.

Table 2B. Negative Implications of GenAl in Higher Education

Dimension Description Illustrative Sources
Superficial understanding and over-
reliance on Al outputs; reduced

(Mariani and Dwive-

Pedagogical creativity and critical thinking; stu- di 2024; Ogunl-
- eye et al. 2024)
dent dependency on automation.
Bias in datasets and outputs; lack
Ethical / of transparency and explainability; (Crompton and Burke
Integrity privacy and data-protection risks; au-  |2023; Nguyen et al. 2023)

thorship and plagiarism dilemmas.
Algorithmic bias in scoring; limited hu-
man judgment and contextualisation;

Evaluation / (Duong et al. 2023;

A K 202
ssessment accessibility issues for diverse learners. Nartey 2025)
Oreanisa Insufficient governance frame-
'8 works; lack of clear policies; ethical (Strielkowski et al. 2024;
tional / In- . o )
A uncertainty; institutional resist- Zhang and Zhang 2024)
stitutional

ance to technological change.

Tables 2A and 2B present a synthesis of the positive and negative im-
plications of GenAI implementation in higher education, organised across
four analytical dimensions - pedagogical, ethical, evaluative, and institu-
tional. The thematic categorisation reflects recurring concepts identified in
the reviewed literature between 2022 and 2024.

The results show that the pedagogical dimension dominates both
sides of the spectrum: while GenAl supports personalised and adaptive
learning, it also raises concerns regarding creativity, critical thinking, and
over-reliance on automation. The ethical dimension highlights the dual
nature of Al integration — the emergence of institutional ethical frame-
works on one hand, and persistent risks of bias, transparency, and privacy
on the other. Within the evaluation dimension, adaptive assessment and
Al-assisted feedback appear as promising innovations, yet issues of fairness
and accessibility remain unresolved. Finally, the institutional dimension
illustrates how universities benefit from AI-driven administrative efficien-
cy but still lack comprehensive governance and data-protection policies.
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These findings suggest that the transformative role of GenAl in higher
education cannot be understood solely as a technological improvement.
Instead, it should be interpreted as a systemic shift that demands new peda-
gogical strategies, ethical frameworks, and institutional adaptability.

Customised support through personalised learning could significantly
reduce achievement gaps among students, considering their prior educa-
tion and individual abilities. People have different learning styles - visual,
auditory, etc. — as outlined in the VARK model and Dunn-Dunn model
(Dunn n.d.; Fleming and Mills 1992). By using algorithms to adapt to indi-
vidual learning needs, disparities in performance can be mitigated.

While most studies confirm the potential of GenAl to personalise the
learning experience and improve engagement (Duong et al. 2023; Lahby
2024), some authors highlight that such effects are still largely theoretical
and depend on the institutional capacity to collect high-quality learning
data (Salih et al. 2025). Empirical studies conducted in Asian and Middle
Eastern contexts, for instance, demonstrate greater readiness for AI-dri-
ven personalisation than those from European universities, which rema-
in more cautious regarding ethical and privacy standards (Crompton and
Burke 2023; Nartey 2025). These contextual discrepancies indicate that
the transformative potential of GenAl cannot be generalised across higher
education systems without considering local technological and cultural in-
frastructures.

Using sophisticated algorithms, generative artificial intelligence is
capable of processing large volumes of data in a short amount of time -
including student performance, preferences, and prior learning outcomes
- in order to generate personalised content, recommendations, and asse-
ssments tailored to individual learning styles. This not only increases stu-
dent engagement and motivation but also provides educators with valuable
insights into student progress, enabling targeted interventions and support
(Duong et al. 2023; Lahby 2024). With generative artificial intelligence in
education, a new era of personalised and effective learning is within reach,
ensuring that every student has the opportunity to thrive and reach their
tull potential.

As we delve deeper into the potential of generative artificial intelligen-
ce in education, the concept of enhancing learning through personalised
algorithms emerges as a potentially transformative approach (Levi 2023).
With reliance on the power of sophisticated algorithms, tailored learning
experiences can be adapted to the individual needs and preferences of each
student. These algorithms analyse vast amounts of data, including student
achievement, learning patterns, and feedback. One of the fundamental
issues is that very few systems collect high-quality data. Student monitoring
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systems are often too limited - they do not gather enough data to support
reliable predictions, which are essential for algorithms to make meaningful
adjustments. Therefore, we can expect a growing need for the development
of new information systems that collect real-time data on each student,
such as Brightspace' or Blackboard?. What I personally see here is the need
for a systematic solution within higher education institutions — one that
adheres to ethical standards and complies with GDPR, at least within the
framework of EU data protection regulations.’

Given the nature of higher education institutions and higher education
itself, GenAlI has transformative potential - primarily in adapting to the
learning styles of each student, but also in building entirely new student
models.

Artificial intelligence tools that facilitate student-centred learning
include adaptive learning platforms (e.g., DreamBox*, Knewton®) or in-
telligent tutoring systems (e.g., ASSISTments®). By creating new tools ba-
sed on GenAlI, which have the ability to process video content and new
images, there will soon be the possibility to create rich multimedia content
and multimedia-enriched simulations tailored for instructional materials
(Mariani and Dwivedi 2024; Salinas-Navarro et al. 2024b). Based on stu-
dent preferences, algorithms will be able to modify materials according to
the learning styles of each student. This is where I see a great opportunity
for progress, as enhanced algorithms will create multimedia content of a
higher quality than what is currently produced by teachers. Researchers
also expect significant advances in the use of virtual reality, augmented
reality, and mixed reality. The progress and increased availability of these
technologies will make them more accessible in education.

We are aware that traditional methods of assessing students are not
tailored to individual student needs and that, due to their rigidity and ina-
bility to adapt, they can sometimes be completely ineffective. For example,
the use of standardised tests follows a fixed format that does not account
for variations in students’ knowledge and skills. Adaptive assessments re-

1 https://www.d2].com/brightspace/

2 https://www.anthology.com/products/teaching-and-learning/learning-effectiveness/
blackboard

3 Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016
on the Protection of Natural Persons with Regard to the Processing of Personal Data and on the
Free Movement of Such Data, and Repealing Directive 95/46/EC (General Data Protection Re-
gulation) (Text with EEA Relevance), 2016.

4 https://www.dreambox.com
5 https://www.wiley.com/en-us/education/alta/features

6 https://new.assistments.org
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present a paradigm shift in how we evaluate learning. These assessments
use algorithms to generate customised tests that can adjust in real-time,
providing students with questions that match their current abilities. As
such, adaptive assessments are perfectly aligned with the goals of persona-
lised learning (Dumanci¢ 2019; Dumitru 2024).

Artificial intelligence models used in adaptive assessments must be tra-
ined and rigorously tested to mitigate bias and ensure fairness in evaluation
(Alam and Mohanty 2022b). Bias in artificial intelligence models can result
in inequality in assessment outcomes. The use of technology in assessment
can present challenges regarding accessibility for inclusive students, but it
can also significantly enhance and tailor it (Dumitru, 2024).

The introduction of adaptive assessment can change the role of the te-
acher, who may need to adjust their teaching strategies based on the results
of the assessment. The use of tools such as Gradescope’ or Turnitin®, powe-
red by generative artificial intelligence, represents a significant step toward
achieving the goals of personalised learning.

Despite notable advantages of adaptive testing and Al-assisted feed-
back systems (Dumitru, 2024), several studies emphasise that algorithmic
bias and a lack of human oversight can reproduce inequalities in assessment
outcomes (Alam & Mohanty, 2022; Nguyen et al., 2023). In particular, au-
tomatic grading models tend to favour language proficiency and standardi-
sed expression, which may disadvantage non-native English-speaking stu-
dents. The literature also reports divergent views on the acceptability of AI-
supported grading: while some researchers view it as an efficient extension
of formative assessment, others warn that it risks diminishing the teacher’s
role as an interpretive evaluator (Giannakos et al., n.d.).

Virtual teachers, or assistants’ in the form of chatbots based on LLM,
are now present in a large number of higher education institutions (Dai et al.
2023; Dumancic¢ 2010).) Chatbots are one of the first applications of GenAl
in the past three years - tools such as Jili Watson.'* Their role is very simple,
enabling communication between students and artificial intelligence that
can be either institution-specific or open-ended. Institution-specific chat-
bots are typically trained on data and documents specific to the institution,
aiming to assist and simplify various administrative and organisational
tasks for students and professors. Students can learn about their rights, ob-
ligations, and other matters at any time, which provides them with easier

7 https://www.gradescope.com
8 https://www.turnitin.com

9 Virtual teacher or virtual assistant — the term ‘teacher’ is unacceptable to me because a teacher
is much more than artificial intelligence; therefore, I prefer to call it an assistant.

10 https://dilab.gatech.edu/jill-watson/
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access to studying and enhancing administrative efficiency(Giannakos et
al. 2025). Through open access to the tool, ChatGPT provides students with
access to a chatbot trained with a variety of materials such as books, ency-
clopedias, websites, communications, etc., positioning itself as a virtual as-
sistant available to students 24/7 (Levi 2023). With each version, ChatGPT
evolves into a more reliable virtual assistant, particularly when students
need support, for example, in searching for information, simplifying com-
plex texts, translating, practising writing, checking results, or brainstorm-
ing ideas. Researchers agree that ChatGPT’s algorithms have issues with
bias, stereotypes, and occasional hallucinations.

Chatbots and virtual assistants are among the most visible manifes-
tations of GenAl integration in higher education. Studies in this domain
reveal a mixed pattern of outcomes: increased administrative efficiency and
student satisfaction (Dai et al., 2023) coexist with concerns about data pri-
vacy, superficial interaction, and emotional detachment from human men-
torship (Levi, 2023; Bohm & Schedlberger, n.d.). These findings suggest
that GenAl-based communication tools may enhance learning logistics but
not necessarily learning depth, underscoring the need for balanced peda-
gogical integration rather than full automation.

It is particularly important to highlight the dilemmas faced by rese-
archers and users of GenAl in education in general, especially in terms
of ethical elements, which are of great importance (Foltynek et al. 2023).
Privacy and data security are very sensitive areas, and in the process of per-
sonalising studying, algorithms should process student data. Therefore, it
is crucial to ensure data security and limit its use solely for the educational
purposes of learning personalisation. As already mentioned above, GenAl
has issues when generating content, such as bias (Nguyen et al. 2023). Un-
fortunately, bias arises from the materials the systems are trained on. In the
future, it would be important to use diverse data and test the materials used
in the GenAlI systems’ learning process or algorithmically rearrange them.
Furthermore, this is why transparency of the system is a key feature so that
users can understand how the system arrives at certain decisions in deep
neural networks. The issue of plagiarism and the ownership of generated
works is a topic of ongoing debate aimed at preventing misuse. Incorrect
“hallucinated” information and data, if not recognised, can negatively
affect the learning process. Therefore, it is crucial that higher education
institutions make additional efforts to raise Al literacy among students and
teachers. The use of GenAl in higher education is closely tied to ethics, the
authenticity of the academic experience, fairness, and accessibility (Bohm
& Schedlberger, n.d.).
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Ethical concerns remain the most frequently discussed issue acro-
ss all reviewed publications. However, the literature shows a lack of con-
sensus on how ethical principles should be operationalised in academic
environments. For example, Foltynek et al. (2023) advocate for explicit in-
stitutional guidelines based on transparency and accountability, whereas
Nguyen et al. (2023) and Crompton & Burke (2023) stress the importance
of student and teacher AI literacy as the foundation for responsible use.
This divergence highlights the current absence of a unified framework for
ethical governance of GenAl in higher education.

Synthesising across the reviewed studies, it becomes evident that
GenAT’s contribution to higher education is context-dependent. Its bene-
fits are maximised where institutional readiness, ethical frameworks, and
digital competence are already developed. Conversely, in systems with low
digital maturity or weak governance structures, the same technologies can
exacerbate inequalities, raise data-protection risks, and challenge academic
integrity. The discussion therefore confirms that the integration of GenAl
is not a universal process but a negotiated transformation shaped by cul-
tural, ethical, and pedagogical contexts. The integration of findings across
these dimensions supports the proposed conceptual framework (Figure 1),
which situates GenAl as a driver of pedagogical, ethical, and institutional
transformation.”

Conclusion

The analysis of recent literature confirms that Generative Artificial
Intelligence (GenAl) is reshaping higher education through its potential
for personalisation, adaptivity, and innovation, but also through its inhe-
rent ethical and organisational challenges. Rather than viewing GenAlI as
a technological tool alone, this study positions it as a catalyst of systemic
transformation that simultaneously redefines pedagogical roles, assessment
practices, and institutional governance.

At the student level, GenAl enables personalised learning envi-
ronments, adaptive feedback, and multilingual accessibility. However, its
effectiveness depends on the quality of educational data, ethical safegu-
ards, and the development of students’ critical and metacognitive skills.
Over-reliance on automated assistance remains a notable risk, highlighting
the importance of Al literacy and human oversight in learning processes
(Dumancic¢ 2011; Duong et al. 2023; Lahby 2024).

At the teacher level, GenAl fosters new forms of pedagogical inno-
vation and assessment design. The reviewed studies show that educators
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who integrate GenAlI tools thoughtfully can enhance formative feedback
and engagement (Dumitru, 2024; Nartey, 2025). Yet, the pedagogical ben-
efits are moderated by teachers” digital competence, professional develop-
ment, and institutional support. Without adequate preparation, Al-assisted
teaching may increase workloads and reduce the interpretive dimension of
assessment (Alam & Mohanty, 2022; Giannakos et al., n.d.).

At the institutional level, GenAl introduces opportunities for admin-
istrative efficiency, virtual support, and strategic innovation. However, this
transformation also exposes universities to new risks related to bias, trans-
parency, and data protection (Nguyen et al., 2023; Foltynek et al., 2023).
The literature consistently calls for governance models that combine tech-
nological capacity with ethical accountability and cross-disciplinary col-
laboration between educators, technologists, and policy makers.

Opverall, the reviewed evidence demonstrates that the integration of
GenAl in higher education is context-dependent and cannot be generalised
across educational systems. Its benefits emerge where ethical frameworks,
institutional readiness, and Al literacy are already established. Therefore,
the future of GenAl in academia lies in the creation of integrated, transpar-
ent, and ethically aligned ecosystems that strengthen — rather than replace
— the human dimensions of teaching and learning. This review is limited
to peer-reviewed studies published in English between 2022 and 2024; fu-
ture research may expand the temporal and linguistic scope.
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TpaHcdpopmauuja Bucokor ob6pasoBarba: NOTEHLMjaAN U U3230BU
npUMmeHe reHepaTUBHe BelwTauyke uHTenureHumje (GenAl)

Bps paseoj ienepaitiusre sewitiauxe unitienuienyuje (GenAl) tpegciniasmwa jegam
0g HajilipancopmailiusHUjux HeXHONOWKUX Tlomaka y caspemeHom odpaszosarvy. Buco-
KowiKoncke UHCTHUTYUUje cyouasajy ce ca cee sehom iotipedom 3a umitieipayujom GenAl
anavia y HacuiasHe, UCiipaxcusadke u yupasmpadxe ipouece, WO UCHLOBDEMEHO 0ULBaAPa
Hose moiyhHocTiu 30 uHOBALUje U HOCU pu3uke Tl08e3aHe ca elUKOM U aKAGEMCKUM UH-
wmeipuiniettion. 08aj pag uctpacyje wpancopmaitiuste toilieHyujane u u3asose ipumere
GenAl y sucoxom 0dpasosarby kpo3 CHpyKilypupaHu HapaimusHu ipeineq nuitiepaiiype.

Lumw ucitipaxcusara je geocitpyk: (1) ugeniliudukosaiiu u Kaitieiopusosaiiu
inasHe ilegaiowixe, eiuuKe U UHCIUUTLYUUOHATIHE UMIIUKAYU]e Yceajarea ieHepailiueHe
sewlitiauke uHitienuieHyuje y sucokom odpasosary u (2) tpegnoruitiu KoHUeuiyanHu
wmpocitietieHuy okeup 3a 0giosopHy u epuxacry unitieipayujy GenAl thiexHonoiuja Ha HUBOY
cillygeHatia, HACAHUKA U UHCHuilyyuja. Viciupaxcuearee ce 3acHU6a HA HAPATAUBHOM
upeineqy nuitiepaiiype Hagaxnyiiom PRISMA cmepruyama u odyxsatiia iipugeceii peveH-
3Upanux HayuHux pagosa odjasmenux y iepuogy og 2022. go 2024. iogue y penesanimiHum
dasama tiogaitiaxa kao wiiio cy IEEE Xplore u Wiley Online Library. Yxkmyuenu cy pagosu
Koju ce ecUnUUUitiHo dase TeHepAiUBHOM BeULTTLAYKOM UHTHENUIEHYUJOM Y BUCOKOM 06-
pasosarvy, gox cy tydnukayuje koje ce 0GHOCe UCKTbYUUB0 HA TAPAGUUUOHATIHY BEUAITLAUKY
UHIeNUl eHYUJY UCKTbYHeHe.

Pesynimiaimiu ucipaxcusara ioxasyjy ga GenAl gonocu 3nauajue xopuciiiu y 0d-
nactiuma tepcoHanu3osaHol yuetrba, agautiiusHol spegHosara U supiilyente akagemcke
iogpuike iyiiem UHienUieHlHUX TYTOPcKUX cuciiiema u deitidoimosa. Odpagom eenu-
Kux ckyiosa fiogaiiaxa, GenAl anatiu moly ga fipunaioge UCKycitléo y4erba UHGUEUGY-
anxum dothpedama, Upyie HOGPUIKY ulieje3UdHUM CiliygeHitiuma u omoiyhe tiospaiiite
ungopmauje sacnosae Ha fiogayuma. Mehyitium, ananusa je axohe oilikpuna sHauajHe
eifiuKe U MeiliogonouiKe U3asose, YKwyuyjyhu UpuciipacHociii y ckyiosuma iogamaxa,
Heqgoctuatlax panHcuapeHiUHOCIHU Y aniopuilamcKom 0gry1usaryy, iuiiarea ayiopciisa
U URATUjapusma, Uuilarea 3auiiuiie TuuHUX H0gamaxka cilygeHama u upasuuHociiu ay-
omaiu308aHol 8pegHosarva.

IIpeinegana nuitiepailypa cutileliucana je y muiionoiujy uminuxkayuja fogemwe-
HUX y fpu Kwyure gumensuje: 1) Hueo ciliygeniia — ilepcoHanu3o8any iyiiesu yuervd,
suuemogante iospaiine ungopmanuje u camoycmepero yuere y3 Al imyinope; 2) Huso
HAaciasHuKka — tlegaiouike uHosauuje, yHaipehenu gusaju spegHosarea u paseoj Al tiucme-
Hociiy; 3) VIHCTUTHY UUOHATHU HUB0 — PA360] HONMUTHUKA, eTHUKUX OK8UPA U MEXAHU3AMA
yupasmarba koju odesdelyjy ogiosopry uninieipayujy GenAl itiexHonoiuja.

3akmwyuyje ce ga ycilewiHo yKpyuuearwe leHepaiiueHe sewiitiauke unilienuieHyuje y
8UCOKO 00pasosarve 3axiliesa CIpatiiewiky U eiliuuKy yilleMerneH UpUCiiyil. YHueepsuitie-
wwu Su wwpedano ga yciociiase UHIePGUCUUTTUHAPHE THUMOBE KOjU YKIbYUYjy HACTHA6HU-
Ke, HayuHuke u3 odnaciiiy Hogamiaka u eiiuuape, kaxo ou odnukosany wpanciaperiiie
cMepHuUe 3a tipumery eeuitiauxe unitlenuienyuje. Ipegnoncenu okeup upyxa ocHosy 3a
dygyha emiiupujcka ucitipajicusaroa mMogend iogy4asarod HOwHoMOIHy HiUX IeHepaiuBHOM
BEULTHLAYKOM UHIENTUTeHUUJOM U GOUPUHOCU AKILYeNIHO] HAYUHOJ Pacipasu 0 guiuilianoj
wmpancopmayuju sucoxoi odpasosatrva.

Kipyune peun: GenAl, sucoxo odpasosatve, seuiitiauka umitienuieHyuja, mparc-
opmaitiueHy UPUCTY iU 6eUTHAYKO] UHTHENUTeHUUTU.
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Transformacja szkolnictwa wyzszego:
potencjaty i wyzwania zastosowania GenAl

Szybki rozwij generatywnej sztucznej inteligencji (GenAl) stanowi jeden z naj-
bardziej transformacyjnych przeloméw technologicznych we wspétczesnej edukacii.
Instytucje szkolnictwa wyzszego stajg w obliczu rosngcej potrzeby integracji narzedzi
GenAI w procesy dydaktyczne, badawcze i zarzgdcze, co w jednej strony otwiera nowe
mozliwosci innowacji, ale z drugiej niesie ze sobg ryzyka zwigzane z etykq i integralnos-
cig akademickq. Niniejsza praca bada transformacyjne potencjaty i wyzwania zastoso-
wania GenAI w szkolnictwie wyzszym poprzez usystematyzowany przeglad literatury.

Celem badania sq dwa glowne zadania: (1) identyfikacja i kategoryzacja
najwazniejszych pedagogicznych, etycznych i instytucjonalnych implikacji wyko-
rzystywania GenAl w szkolnictwie wyzszym oraz (2) zaproponowanie trzyetapowej
koncepcji w zakresie odpowiedzialnej i skutecznej integracji technologii GenAI na po-
ziomie studentow, wyktadowcow oraz instytucji. Badanie opiera si¢ na narracyjnym
przeglgdzie literatury inspirowanym wytycznymi PRISMA i obejmuje trzydziesci
recenzowanych artykutow naukowych opublikowanych w latach 2022-2024 w odpo-
wiednich bazach danych, takich jak IEEE Xplore i Wiley Online Library. Uwzgled-
niono tu tylko te prace, ktére wprost zajmujq sie GenAl w szkolnictwie wyzszym,
zatem publikacje dotyczqgce tradycyjnej sztucznej inteligenciji zostaty wylgczone.

Wyniki badan pokazujg, Ze GenAl przynosi znaczgce korzysci w obszarach
spersonalizowanego uczenia sig, adaptacyjnej oceny i wirtualnego wsparcia akade-
mickiego poprzez inteligentne systemy tutoringowe i chatboty. Przetwarzajgc duze
zbiory danych, narzedzia GenAl mogqg dostosowaé doswiadczenie nauki do indy-
widualnych potrzeb, wspierac studentow wielojezycznych i zapewniac informacje
zwrotne oparte na danych. Analiza ujawnita réwniez istotne wyzwania etyczne i
metodologiczne, w tym stronniczos¢ w zbiorach danych, brak przejrzystosci w algo-
rytmicznym podejmowaniu decyzji, kwestie autorstwa i plagiatu, a takze obawy do-
tyczgce prywatnosci danych studentow i sprawiedliwosci automatycznej oceny.

Wykorzystana w badaniu literatura zostata podzielona na trzy kluczowe wymia-
ry: 1) Poziom studenta - spersonalizowane Sciezki uczenia sig, wielomodalne informacje
zwrotne i samokierowane uczenie si¢ przy wsparciu Al tutoréw; 2) Poziom wykladowcy
- innowacje pedagogiczne, ulepszony projekt oceniania i rozwdj kompetencji w zakresie
AL 3) Poziom instytucjonalny — opracowanie polityk, ram etycznych i mechanizméw
zarzgdzania zapewniajgcych odpowiedzialng integracje technologii GenAL

Stwierdza sig, ze skuteczne wlgczenie GenAl do szkolnictwa wyzszego wyma-
ga strategicznego i etycznie ugruntowanego podejscia. Uniwersytety powinny powotac
interdyscyplinarne zespoly, obejmujgce wyktadowcow, naukowcow zajmujgcych sie
danymi i etykow, aby opracowal przejrzyste wytyczne dotyczgce stosowania sztucz-
nej inteligencji. Zaproponowana koncepcja stanowi podstawe do przysztych badan
empirycznych nad modelami nauczania wspomaganego przez GenAl i wlgcza sig do
aktualnej debaty naukowej na temat cyfrowej transformacji szkolnictwa wyzszego.

Stowa kluczowe: GenAlL szkolnictwo wyzsze; sztuczna inteligencja; transfor-
macyjne podejscia do sztucznej inteligencji.
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Transformacija visokog obrazovanja:
potencijali i izazovi primjene GenAl

Brz razvoj generativne umjetne inteligencije (GenAl) predstavlja jedan od
najtransformativnijih tehnoloskih pomaka u suvremenom obrazovanju. Visokoskol-
ske institucije suocene su sa sve vecom potrebom za integracijom GenAl alata u
nastavne, istrazivacke i upravljacke procese, sto istodobno otvara nove mogucnosti
za inovacije i nosi rizike povezane s etikom i akademskim integritetom. Ovaj rad
istrazuje transformativne potencijale i izazove primjene GenAl u visokom obrazo-
vanju kroz strukturirani narativni pregled literature.

Cilj istrazivanja je dvostruk: (1) identificirati i kategorizirati glavne pedagos-
ke, eticke i institucionalne implikacije usvajanja GenAl u visokom obrazovanju te
(2) predloziti konceptualni trostupanjski okvir za odgovornu i ucinkovitu integra-
ciju GenAl tehnologija na razini studenata, nastavnika i institucija. IstraZivanje se
temelji na narativnom pregledu literature nadahnutom PRISMA smjernicama te
obuhvaca trideset recenziranih znanstvenih radova objavljenih u razdoblju od 2022.
do 2024. godine u relevantnim bazama podataka kao sto su IEEE Xplore i Wiley
Online Library. Ukljuceni su radovi koji se eksplicitno bave GenAl-jem u visokom
obrazovanju, dok su publikacije koje se odnose iskljucivo na tradicionalnu umjetnu
inteligenciju iskljucene.

Rezultati istrazivanja pokazuju da GenAl donosi znacajne koristi u podruc-
jima personaliziranog ucenja, adaptivnog vrednovanja i virtualne akademske po-
drske putem inteligentnih tutorskih sustava i chatbotova. Obradom velikih skupova
podataka, GenAl alati mogu prilagoditi iskustvo ucenja individualnim potrebama,
pruZiti podrsku visejezicnim studentima i omoguciti povratne informacije temeljene
na podacima. Medutim, analiza je takoder otkrila znacajne eticke i metodoloske
izazove, ukljucujuli pristranost u skupovima podataka, nedostatak transparentnosti
u algoritamskom odlucivanju, pitanja autorstva i plagiranja te zastite osobnih poda-
taka i pravednost automatiziranog vrednovanja.

Pregledana literatura sintetizirana je u tipologiju implikacija podijeljenu u tri
kljucne dimenzije: 1) Razina studenta - personalizirani putovi ucenja, visemodalne
povratne informacije i samousmjereno ucenje uz Al tutore; 2) Razina nastavnika
- pedagoske inovacije, unaprijedeni dizajn vrednovanja i razvoj Al pismenosti; 3)
Institucionalna razina - razvoj politika, etickih okvira i mehanizama upravljanja
koji osiguravaju odgovornu integraciju GenAl tehnologija.

Zakljucuje se da uspjesno ukljucivanje GenAl u visoko obrazovanje zahti-
jeva strateski i eticki utemeljen pristup. Sveucilista bi trebala uspostaviti interdisci-
plinarne timove koji ukljucuju nastavnike, podatkovne znanstvenike i eticare, kako
bi oblikovali transparentne smjernice za primjenu umjetne inteligencije. PredloZeni
okvir pruZa osnovu za buduca empirijska istrazivanja modela poucavanja potpo-
mognutih GenAl-jem te doprinosi aktualnoj znanstvenoj raspravi o digitalnoj tran-
sformaciji visokog obrazovanja.

Kljucne rijeci: GenAl visoko obrazovanje, umjetna inteligencija, transfor-
mativni pristupi umjetnoj inteligenciji.
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