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Abstract. Problem statement. Artificial intelligence (Al) has become a transformative
force across various sectors, including education. The release of ChatGPT marked a pivotal
shift in the educational landscape, accompanied by rapid proliferation of other generative
Al (Gen-Al). Gen-Al tools have quickly become one of the most prevalent forms of Al in
higher education. This research focus highlights a need for a comprehensive examination of
Gen-Al’s use. Addressing this gap is essential to developing a holistic understanding of Gen-
Al’s role in higher education, particularly from the student perspective. Given the rapid
evolution of Gen-Al technology along with its rapidly growing and often uncontrolled
adoption among students, a systematic literature review is necessary to synthesise current
knowledge. Methodology. This study conducted a tertiary review utilising a systematic
approach outlined in the PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines, focusing on three key steps: search strategy and study selection,
data analysis, and synthesis of findings. Data for this study was sourced from two databases:
Google Scholar and Lens. These databases were chosen for their extensive coverage and
accessibility, ensuring a comprehensive collection of relevant literature on Al use in higher
education. The data was approached qualitatively: apriori and aposteriori codes were applied
to the papers retrieved from Google Scholar. For a deeper analysis of the selected papers, we
conducted a thematic analysis to identify recurring themes and patterns. Results. From the
initial screening of 620 papers, 42 were selected for the final sample based on the predefined
inclusion and exclusion criteria. The main uses of Gen-Al as identified in the analysed
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papers are summarised in the table. Conclusion. The variance in how Al is used among
students —depending on their competence levels — highlights an essential consideration for
educators: Al can potentially widen the gap between more and less competent learners. This
observation calls for a pedagogical balance where Al supports learning without diminishing
the educational rigour necessary for critical thinking and problem-solving skills.

Key words: educational technology, generative artificial intelligence, higher education,
systematic literature review, student engagement
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Annoramus. [Tocmaroska npobaemst. UckyccTBeHHbBIN nHTeU1eKT (M) MeHsteT mpak-
THKH B pa3JInYHBIX 00JIACTSIX AesITeILHOCTH, BKIIoUast oopazoBanue. IlosgBnenue ChatGPT
MIPUBEJIO K 3aMETHBIM CIBHUTAM B Cpefie BBICIIETO 00pa30BaHMS, TIe CTPEMUTEIIBHO pac-
MPOCTPaHSIIOTCS pa3UYHble MHCTPYMEHThI reHepatuBHoro MW. Mcnosab3oBaHue CTY-
JEHTaMU BY30B 3THUX MHCTPYMEHTOB M3YyYEHO SIBHO HEJOCTATOUYHO. YCTpaHEHUE 3TOTO
mpobesia mMeeT pelaloliee 3HauYeHIe TT (POpMUPOBAHMS IIETOCTHOTO ITOHUMAHUS POJTN
reHepaTtuBHoro MMM B BeIciieM 00pa30BaHUU. YUUTHIBAsI CTPEMUTEILHOE U 3a4aCTyIO He-
KOHTPOJIMpYyeMOe BHEAPEHUEe UHCTPYMEHTOB reHepatuBHoro MW B cTyneHuUecKyo cpeny,
HEOOXOMMMO TTPOBECTH CUCTEMaTUIECKUIT 0030p JTUTepaTyphl IS CHHTE3a CYIIEeCTBYIO-
WX 3HaHUU. Memodosoeus. B TaHHOM WCCIENOBAaHUU TIPEACTaBICH CUCTEMATUYECKUI
0030p JuTepatypbl, ocHoBaHHbIN Ha ipuHLMIIaXx PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) 1 BKIIOUYaBILUWIA TPU KJIIOUEBBIX 3Tara: pa3padoT-
Ka CTpaTeruy Mmoucka, 0TOOp MCCIeAOBaHUM, aHAIN3 TaHHBIX M CUHTE3 pe3yIbTaToB. Ma-
TepHabl 111 MCClIeNoBaHUs coOpaHbl U3 ABYX 0a3 gaHHbIX: Google Scholar u Lens. Otu
0a3bl OBUTM BBIOPAHBI 32 UX ITOJTHOTY M TOCTYITHOCTD, YTO O0OECIIEeYMBAI0 KOMILIEKCHBII
cOOp COOTBETCTBYIOLLEH JIUTEepaTyphl MO ucnoab3oBaHuio M B BeiclieM 00pa30BaHUM.
JaHHble ObLIM MpOaHAIM3UPOBAHbI KAUECTBEHHO: K CTaThsM, MOJy4eHHBIM u3 Google
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Scholar, 0bUIM TpUMEHEHBI aTPUOPU U alloCTepUOpU Koabl. [1J1s1 0oJjiee riry0oKoTro aHaIm -
3a BbIOpaHHbBIX CTAaTel BBISIBJSLUIMCH TOBTOPSIIOLIMECS TTaTTepHbI. Pe3yavmamsi. Y13 epBo-
HayaJabHOro KojndyecTBa 620 craTeil Ha OCHOBE 3apaHee OMpeaeIeHHBIX KPUTEPUEB ObLIN
BbIOpaHbl 42 ctaTbu. OCHOBHBIE CMOCOOBI UCIOJAb30BaHUs reHepatuBHoro MW, BbisiB-
JIEHHbIE B MPOAHAIM3UPOBAHHBIX CTaThsIX, 00OOIIEHBI U MPEACTABIEHbI B BUIE TAOJUIIbI.
Saxarwuenue. OOHAPYKEHHBIE Pa3TUUMs B UCIOJb30BAHUM CTYIEHTaMHM T'€HEepaTHUBHOTO
MU B 3aBUCUMOCTHU OT UX YPOBHSI KOMIIETEHTHOCTHU MOKa3bIBAIOT, YTO MHCTPYMEHTHI Te-
HepaTuBHOro MU noteH1IMabHO MOTYT YBEJIMUUTh pa3pbiB MeXy 0oJjiee U MeHee KoMIle-
TEHTHBIMU y4yalnumMmucs. Mcxonst U3 aToro, He00XoAuMO coOI0IaTh OalaHC, KOraa mpak-
TUKU UCTIOJIb30BaHusI reHepaTuBHOro MU conpoBoxaatoTcs mpakTUuKaMu (hOpMUPOBAHUS
KPUTUYECKOTO MBIIILICHUS.

KmoueBble ciioBa: oOpa3oBaTebHbIE TEXHOJOTUM, TEHEPATUBHBINA MCKYCCTBEHHBIM
WHTEIJIEKT, BBICIIee 0Opa3oBaHUe, CHCTEeMAaTHMUECKUl 0030p JIUTepaTyphl, BOBICUCHIE
CTYIIEHTOB

Bknax aBTopoB. ABTOPBI BHECIM PaBHBIN BKJIAI B TIOATOTOBKY ITyOIUKAIIAM.

3asBiieHHe 0 KOH(JIMKTEe MHTEPEeCOB. ABTOPHI 3asIBJISIIOT 00 OTCYTCTBUMU KOH(IUKTA
WHTEPECOB.

HcTopus cratem: rocTynuia B pegakuuio 2 okTs10ps 2024 r.; nopaboTaHa 1ocje pe-
neH3upoBaHus 14 Hos1Opst 2024 1.; mpuHsTa K ITyoaukauuu 5 nexaodpst 2024 .

Jlna nurupoanus: Korchak A.E., Patarakin Ye.D, Costley J. Exploring the use of gener-
ative artificial intelligence by university students: a systematic literature review // BectTHUK
Poccuiickoro yHuBepcutera apykKobl HaponoB. Cepust: MHdopmaTusaumst o0pa3oBaHus.
2025.T.22. Ne 1. C. 37-57. http://doi.org/10.22363/2312-8631-2025-22-1-37-57

Problem statement. Artificial intelligence (Al) has become a transformative
force across various sectors, including education [1]. While Al has influenced
learning environments and instructional processes over several decades, its
impact remained gradual until the launch of OpenAl’s ChatGPT in 2022 [2; 3].
The release of ChatGPT marked a pivotal shift in the educational landscape,
accompanied by rapid proliferation of other generative Al (Gen-Al) tools such
as Perplexity.ai, BLOOM, ChatSonic, Claude, Bard, Whisper, and Jasper Chat.
Collectively known as chatbots, these tools are built on large language models
and process user input to provide interactive and contextually rich responses in
both verbal and written forms [4]. Given their widespread adoption, Gen-Al
tools have quickly become one of the most prevalent forms of Al in higher
education, prompting a need to explore their implications on learning practices
and outcomes.

Gen-Al has gained popularity among key university stakeholders, such as
faculty and students. Faculty members utilise these tools for developing
instructional materials and giving feedback [ 5], facilitating personalised learning
experiences [6; 7], and streamlining administrative tasks [8]. Students, on the
other hand, leverage Gen-Al for diverse academic purposes, including research
[9], writing assistance [10; 11], coding [12], and problem-solving [13].
Concurrently, the body of research on students’ use of Gen-Al significantly
surpasses that on teachers’ applications. According to the Lens database, there
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are 2,305 papers focused on students, compared to 1,677 for faculty. Additionally,
[2] report that 72 % of existing Gen-Al studies target student usage, while only
17 % concentrate on instructors. Despite this focus, existing literature reviews on
Al intelligence demonstrate an underrepresentation of empirical studies focusing
on university students’ use of Gen-Al [14—16].

This research focus highlights a need for a comprehensive examination of
Gen-Al’s use. Addressing this gap is essential to developing a holistic
understanding of Gen-Al’s role in higher education, particularly from the
student perspective. Given the rapid evolution of Gen-Al technology along with
its rapidly growing and often uncontrolled adoption among students, a systematic
literature review is necessary to synthesise current knowledge. The present review
aims to (1) map the current applications of Gen-Al by university students,
(2) assess the impact on their learning processes and academic performance, and
(3) identify research gaps and propose directions for future investigation. By
focusing on high-quality publications from Q1 and Q2 Scopus-indexed journals,
this review seeks to provide an in-depth panorama of Gen-Al’s integration into
higher education.

The literature identifies various uses of Gen-Al that can be classified into
more complex dimensions. Thus, [10] begin the discussion by dividing Gen-Al
tools into “mindless” functions, such as summarising and paraphrasing, and
“mindful” functions, which can generate entire texts. The former is more popular
among students. Building on this, [17] categorise Gen-Al applications based on
the role of chatbots, viewing them as tools for language or idea generation or as
writing partners. Also, [18] offer another classification based on how students
interact with Gen-Al: one group makes no changes to Al-generated content,
thereby learning little, while another group modifies the content according to
their abilities. This idea is expanded by [11], who observe that “competent”
writers use Gen-Al as a supplementary tool, whereas less competent writers rely
more heavily on Al-generated text. [19] and [20] further explore the debate over
whether to alter or directly copy Gen-Al feedback. [19] contrast the simple
copy-paste approach with an iterative process of engaging with Gen-Al feedback,
echoing [18] earlier findings. [19] also introduce two dimensions for classifying
Al use: “content and component uses” and “structured adaptivity” versus
“unstructured streamline”. [20] focuses on text-production patterns, classifying
students into those who frequently modify Gen-Al feedback, those who explore
Gen-Al resources, and those who prefer ready-made texts with citations. [21]
also addressthe issue of editing Al-generated drafts, emphasising that interactivity
is a part of a broader classification of Gen-Al applications. They divide Gen-Al
usage into stages: “brainstorming and outlining”, “writing and revision”, and
“feedback and evaluation”, aligning with the three main stages of the writing
process: pre-writing, writing, and post-writing. Interestingly, [19] offer a similar
classification based on writing stages and further differentiate between “hidden”
and “predominant” Gen-Al uses, particularly in writing tasks. [22] identify
similar Gen-Al uses and introduce a “metadimension” of seeking inspiration in
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interacting with Al, previously described as “overcoming writer’s block” by [17].
[23] expand these ideas by specifying Gen-Al uses at each writing process stage.
Finally, while [24] discuss AI’s application in language practice, some patterns
overlap with writing applications. In addition to speaking practice and
personalised feedback, Gen-Al is used for grammar correction and finding
appropriate words.

While a substantial body of research has investigated the role of Al in
administrative and instructional applications within higher education, studies
specifically focusing on student engagement with Gen-Al tools are comparatively
limited. Existing literature highlights Gen-Al’s capability to augment
collaborative learning environments. For instance, [25] and [26] discuss Gen-Al
potential to facilitate online collaborative debates and enhance writing processes
through automated feedback mechanisms and question generation. [15]
emphasise that Al-driven chatbots have proven effective in fostering group
discussions and aiding students in articulating their perspectives more confidently.
Further explorations in the literature reveal that Al tools not only support
collaboration but also contribute significantly to skill development across various
domains. For example, studies have documented the efficacy of chatbots in
language learning contexts, where they enhance performance, critical thinking,
empathy, communication skills, and overall student satisfaction [16; 15].
Moreover, Gen-Al applications extend to providing personalised academic
assistance, where systems recommend resources and offer scaffolding tailored to
individual learning needs [8; 26; 27]. Thus, previous literature reviews have
broadly addressed the use of Gen-Al in higher education, yet detailed explorations
of how university students utilise it in their studies still remain absent.

To identify articles for inclusion in a literature review, various databases are
utilised, which may vary depending on the research scope and objectives. For
instance, [28] focused on one specific journal relevant to their topic. In contrast,
[29] examined several leading journals on distance education, while [30]
expanded their search to encompass journals in the broader field of higher
education. In cases where the research scope is more extensive, all articles on
selected topics from specific databases may be included. For example, [25]
addressed three international databases: EBSCO Education Source, Web of
Science, and Scopus. Similarly, [31] sourced articles from multiple electronic
databases including Emerald, SpringerLink Journal, ScienceDirect Journal,
SAGE, Taylor & Francis Online, and Wiley Online Library. [32] and [8] employed
an even broader array of resources, including the Educational Database
(ProQuest), Education Research Complete (EBSCOhost), ERIC (ProQuest),
Scopus, Web of Science (Core Collection), and ProQuest Central.

Similarly, the time frame for literature analysis is closely tied to the scope of
the study. For example, when reviewing a single journal on a narrowly defined
topic, as in the study by [28], the time frame may span several decades, from
1980 to 2014. In contrast, studies encompassing a few journals, such as [29],
typically restrict the review period to a few years, in this case from 2014 to 2019.
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When a single topic is investigated across a few databases, the time frame is
generally constrained to a decade or less; for instance, [33] analysed literature
from 2007 to 2016 using databases like ERIC, Web of Science, Scopus, and
PsycINFO. However, when multiple databases are employed to explore a single
topic, as in [32], the time frame might be limited to just a few years.

Generally, the reviewed studies adhere to the basic methodology and its
variations as outlined by [34], which require a reviewer to establish a clear
protocol for handling papers. This includes setting exclusion/inclusion criteria
and following three primary stages of the review process: searching for papers,
selecting them based on set criteria, and synthesising the findings. Concurrently,
the tripartite approach advocated by [35] delineates the stages of a literature
review such as description (a summary of the review content), synthesis
(categorization of the reviewed research), and critique (evaluating the strengths
and weaknesses of the literature). Furthermore, some studies utilise a critical
literature review methodology aimed at identifying the most significant items in
a field to produce a conceptual contribution [36]. This method includes a
linguistically based approach where the underlying conceptualizations and
assumptions are scrutinised, particularly the meanings of words [30]. The
approaches to article analysis before synthesis vary across studies. For instance,
[28] employ content analysis to examine the conceptual structure of text-based
information and identify the most prevalent and recurring themes [37]. Some
studies combine analytical methods like text mining and social network analysis
[2], while others integrate content analysis [38] with thematic analysis [39; 32].
Another combination involves deductive analysis [40], where selected studies are
categorised into pre-existing codes, and a constant comparative method used to
inductively compare studies and create sub-themes that fit into larger themes on
the topic [31]. The use of mixed methodologies is justified by the need to
triangulate data, thereby enhancing the reliability and validity of research
findings [41]. A popular method to report systematic review findings is preferred
reporting items for systematic reviews and meta-analyses (PRISMA) guidelines,
which include describing inclusion/exclusion criteria, defining a search strategy;,
screening and selecting articles, describing relevant studies, and analysing and
synthesising the findings [31; 33]. While the PRISMA guidelines are widely
adopted for systematic reviews, alternative methodologies such as DARE! and
AMSTAR 2 [42] are also employed, providing diverse frameworks for conducting
reviews with varying focuses and criteria, as exemplified by [16].

In systematic literature reviews, researchers employ a variety of tools to
enhance their analysis and presentation of findings. For instance, Leximancer is
utilised in [28] to generate concept maps from the titles and abstracts of selected
papers, facilitating a visual exploration of key themes and concepts. Similarly,
[29] apply Leximancer for text mining purposes, extracting and analysing textual
data to identify patterns and relationships. For the analysis of social networks

! Database of Abstracts of Reviews of Effects (DARE): Quality-assessed reviews. The University

of York Centre for Reviews and Dissemination (UK). https://www.ncbi.nlm.nih.gov/books/
NBK285222/ (accessed: 19.09.2024)
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within the literature, tools such as Gephi and NodeXL are used by [29] to
visualise and interpret the connections among authors, concepts, and
publications. Furthermore, EPPI Reviewer 4.0 serves as a comprehensive
platform for managing and analysing literature. This software is employed in
studies like [25] and [16] to streamline the process of retrieving, reviewing, and
coding papers, ensuring systematic data handling and enhanced accuracy in the
synthesis of research findings.

What exactly is analysed in found papers also varies. For instance, [28] focus
solely on titles and abstracts to determine the relevance of articles to their study
questions. [29] extend their analysis to reference lists, which can uncover
additional relevant studies and extend the scope of their review. Meanwhile, in
qualitative analyses such as the one conducted by [32], only those parts of articles
that directly address the research questions are examined, allowing for a focused
exploration of the topic at hand.

Methodology. This study conducted a tertiary review utilising a systematic
approach outlined in the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines, focusing on three key steps: search
strategy and study selection, data analysis, and synthesis of findings. Data for
this study was sourced from two databases: Google Scholar and Lens. The first
one was employed to search for papers to analyse via qualitative analysis, the
second — to perform a quantitative part. Google Scholar, a widely accessible and
extensively used academic search engine, offers a broad spectrum of scholarly
literature from various sources. Lens is a comprehensive scholarly database that
aggregates global research across multiple disciplines, providing a robust platform
for accessing a wide variety of scientific publications. These databases were
chosen for their extensive coverage and accessibility, ensuring a comprehensive
collection of relevant literature on Al use in higher education.

Search string:

“artificial intelligence” OR “machine intelligence” OR “intelligent support” OR
“intelligent virtual reality” OR “chat bot*” OR “machine learning” OR “automated
tutor” OR “personal tutor*” OR “intelligent agent*” OR “expert system” OR “neural
network” OR “natural language processing” OR “smart technologies” OR “intelligent
technologies” AND “higher education” OR “tertiary” OR “college*” OR
“undergrad*” OR “graduate” OR “postgrad*” AND “learn*” OR student* AND
“use/application”

The following inclusion and exclusion criteria were applied to select papers
from Google Scholar database.

Inclusion criteria:

e Source of publication: Articles indexed on Google Scholar.

Publication date: Studies published from January 2023 onward.
Language: Studies must be published in English.

Journal ranking: Only articles from journals ranked in the first or second
quartile (Q1—Q?2) according to relevant journal ranking metrics by Scopus.
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e Type of paper: empirical study.

e Gen-Al is used by: students.

Exclusion criteria:

e Educational setting: Studies that do not focus on higher education

contexts.

e Relevance: Articles not addressing Al in higher education.

e Data type: Excludes studies that do not present empirical data.

e Peer review status: Excludes articles that are not peer-reviewed.

The data was approached qualitatively: apriori and aposteriori codes were
applied to the papers retrieved from Google Scholar. Mostly, the abstracts were
analysed, but if the information was not sufficient, the results and discussion
sections of the papers were addressed. Further to this, generic codes were used to
extract basic factual information, such as the journal name and the authors’
countries. For a deeper analysis of the selected papers, we conducted a thematic
analysis to identify recurring themes and patterns, as described by [39]. We
employed a priori codes, derived from existing literature reviews on Gen-Al, to
systematically categorise and analyse the data.

Thematic apriori codes:

— ways of using Gen-Al [8];

— impact of using Gen-Al [16; 26];

— Gen-Al as collaboration facilitator [15; 25].

This approach ensures that the coding process is grounded in established
research, facilitating the comparison and synthesis of new findings with previous
studies. Additionally, a posteriori codes that emerged during the analysis process
were integrated to capture new themes and insights not previously identified in
the literature.

Thematic a posteriori codes:

— Gen-Al adoption;

— Gen-Al perception;

— Gen-Al literacy;

— preparation for Gen-Al use;

— Gen-Al implementation;

— Gen-Al performance in assignments;

— skills required for collaboration with Gen-Al;

— role of Gen-Al in collaboration;

— alternative perspectives on Al and collaboration.

Results and discussion. From the initial screening of 620 papers, 42 were
selected for the final sample based on the predefined inclusion and exclusion
criteria. The distribution of the selected papers across different years is as follows:
7 papers were published in 2022, 24 — in 2023, and 11 — in 2024. Among these,
6 were authored by a single individual, while 40 were collaboratively written with
co-authors. In terms of publication quality, 27 papers were published in Q1
journals, and the remaining 15 in Q2 journals. A total of 27 journals were
identified as sources of the included studies. The distribution of journals indicates
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a concentration of publications in specific outlets. The International Journal of
Educational Technology in Higher Education emerged as the most frequently cited
journal, with six articles, underscoring its pivotal role in disseminating research
on Al application. This was followed by Computers and Education: Artificial
Intelligence and Education and Information Technologies, each contributing
significantly to the literature with four and three articles, respectively. Scientific
Reports, Frontiers in Psychology, Cogent FEducation, Humanities and Social
Sciences Communications and Education Sciences demonstrated repeated
engagement in this research area with two articles published in each.

The review identified a significant variance in the geographic distribution of
authors contributing to the field. The United Arab Emirates (UAE) led with the
highest number of authors, totalling 50. Following the UAE, the United Kingdom
contributed 15 authors. China and the United States also showed considerable
involvement, with 14 authors each. Other notable contributions came from
Jordan and Australia, each with 8 authors. Indonesia, Lebanon, and Egypt
contributed 6 authors each, demonstrating their ongoing commitment to the
research area. The analysis also pointed out contributions from a range of other
countries, with varying levels of involvement, including Saudi Arabia, Thailand,
Poland, and Germany with 5 authorseach. Several countries, such as Switzerland,
Morocco, Israel, Malaysia, and Tunisia, each contributed one author. This
diversity in authorship from countries across different continents emphasises the
global relevance and interdisciplinary nature of the topic.

To report findings based on a priori and a posteriori code that address the
research questions posed in the methodology, a narrative summary of findings
organised around key themes or factors will be employed, along with a narrative
synthesis of the data as suggested by [43].

Research question 1. How do university students use Gen-Al in their studies?

Gen-AlI adoption (n=9)?

Theories and models

In measuring the adoption and acceptance of Gen-Al tools among university
students, researchers commonly apply specific theories and models. The
identified theories include Diffusion of Innovations Theory [44], Constructivism
Learning Theory [45], Self-Determination Theory [46], Situated Expectancy-
Value Theory (SEVT) [47], the Unified Theory of Acceptance and Use of
Technology (UTAUT) [46],and UTAUT?2 [48;49]. The primary model identified
is the Technology Acceptance Model (TAM), which forms the basis for UTAUT
and UTAUT?2 [46; 50]. Additionally, financial considerations [51] and academic
major [52] were found to influence Gen-Al adoption.

Factors and variables

Student willingness to adopt Gen-Al is directly influenced by variables such
as technological expertise and ease of doing business [44], as well as perceived
ease of use and social influence [46]. Other significant factors include facilitating

2 Hereinafter “n” is a number of papers.
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conditions [48], the benefits of using Gen-Al, supportive environments [47],
user-friendliness [50], habit, performance expectancy, and hedonic motivation
[49]. Key motivations for using ChatGPT are also its quick response time and
ease of use, enhancing educational efficiency and task management [45].
Additionally, students with external funding are more likely to use Gen-Al than
those who pay for it themselves [51]. Gen-Al is more readily accepted in
engineering than in business, while the arts had lower adoption due to the tool’s
text-centric nature [52]. Conversely, perceived usefulness, autonomy, and trust
do not significantly affect Gen-Al acceptance [46], along with effort expectancy
[48]. Although perceived usefulness did not directly impact adoption intention,
it had an indirect effect through personalization (positive) and interactivity
(negative) [50].

Ways of using Gen-Al (n=6)

Gen-Al is widely applied in academic settings, facilitating a variety of tasks
including coding [53; 54], administrative duties [53], and problem-solving [54].
Additional uses encompass clarifying subject concepts [54] and answering
questions [53; 54]. Notably, the most common application of Gen-Al is in
writing-related activities. Thus, during the pre-writing phase, Gen-Al assists in
brainstorming [21], generating ideas [51; 53], conducting preliminary literature
searches [54], outlining [21], and creating initial drafts [51]. It also supports
literature studies [54] and data analysis [53]. In the while-writing phase, Gen-Al
aids in the composition process itself [21; 54], enhancing language, style, and
writing techniques [51], and performing translations [54]. Post-writing, Gen-Al
isutilised forrevisions, feedback, and evaluation [21]. The table below summarises
the main uses of Gen-Al as identified in the analysed papers.

Overview of Gen-Al applications identified in selected papers

Gen-Al use Barrett, Chan, Hu, Dakakni, Von Garrel, Mayer,
Pack, 2023 [53] Safa, 2023 [54]
2023 [21] 2023 [51]

Brainstorming A A A

Outlining A

Writing technique A A A
Language A

Translation A

Style A

Creating drafts A

Revising drafts

Feedback

> >

Evaluation

Answering questions A A
A

Clarifying concepts
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OkoH4yaHue Tabi.

Gen-Al use Barrett, Chan, Hu, Dakakni, Von Garrel, Mayer,
Pack, 2023 [53] Safa, 2023 [54]
2023 [21] 2023 [51]

Research aid A A

Data analysis/coding A A
Multimedia creation/ A A

design

Administrative tasks A

Solving problems A

Source: compiled by Anna E. Korchak, Yevgeny D. Patarakin, Jamie Costley.

There are also papers related to Gen-Al use by students that do not describe
its particular applications. For instance, [55] discovered that students who
mastered prompt engineering could enhance their learning by generating more
accurate and valuable responses from Al systems. Similarly, [56] observed that
students’ confidence in using Gen-Al grew with increased experience,
encompassing ethical considerations as well.

Gen-Al perception (n=10)

Positive

Students generally hold positive attitudes towards Gen-Al, appreciating its
ability to ease university transition anxieties [57; 58], enhance language, style,
and writing techniques [51], and provide unique insights and personalised real-
time feedback [53; 59; 60]. It is valued for its assistance in understanding
fundamental concepts and performing routine tasks, thus freeing up time for
higher-level activities [59; 61]. Its 24/7 availability and the provision of virtual
learning environments also stand out as beneficial features [59—61].

Negative

Despite these positives, students sometimes find it difficult to initiate
conversations with Al, and technical issues can lead to mixed feelings [57]. There
is a noted distrust of Gen-Al, particularly regarding its capability in assessments
and the need for human oversight in grading processes [51]. Concerns about
Gen-Al’s lack of emotional intelligence, empathy, and in-depth subject
understanding further contribute to negative perceptions [53; 62]. Moreover,
students feel that Gen-Al cannot replace personal interactions with educators
[61;63].

What affects perception

Factors influencing these perceptions include user-friendliness of Gen-Al,
its social impact, perceived benefits, behavioural and cognitive effects, and
minimal perceived risks [58]. The quality of Gen-Al’s output and social influence
significantly impact its acceptance [64]. As students become more familiar with
Gen-Al, their usage tends to increase, and their perception of Gen-Al shifts
from viewing it as a “cheating tool” to recognizing it as a valuable, albeit
supervised, educational resource [51; 63].
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Research question 2. What outcomes are reported from students’ use of Gen-AI?

Impact of using Gen-AIl (n=9)

Positive impact of using Gen-Al

The positive effects of using Gen-Al, as identified in the analysed papers, are
categorised into three main areas: academic performance and cognitive
development, skills development and professional preparation, and self-directed
learning. A detailed breakdown of the outcomes for each category follows. In the
realm of academic performance and cognitive development, outcomes include
increased motivation [65] and enhanced academic experiences [52]. Studies also
highlight a rise in cognitive achievement [66] and academic performance [62] as
a result of using Gen-Al. Additionally, there are significant improvements in the
use of cognitive and metacognitive learning strategies [65], along with enhanced
comprehension and creativity [52]. The outcomes related to skill development
include improved problem-solving abilities, which prepare students for
professional roles [67]. Furthermore, critical thinking is enhanced when
students are tasked with critically evaluating Gen-Al-produced content [55].
Additionally, using Gen-Al has shown potential in enhancing language skills
[45]. In terms of self-directed learning, Gen-Al is reported to facilitate task
completion [54], boost self-confidence [45], and assist in managing behaviour
during self-study [68].

Negative impact of using Gen-Al

While Gen-Al offers numerous benefits, it also presents several challenges.
According to [45], reliance on Gen-Al can lead to an over-reliance that may
diminish students’ critical and problem-solving skills, posing significant risks to
academic integrity. Additionally, [68] highlight that Gen-Al may not effectively
maintain student motivation or increase their drive to learn, limiting its efficacy
as a comprehensive educational tool.

Research question 3. What is the role of Gen-Al in collaboration aspects of the
study process?

Although the collaborative aspects of Gen-Al are seldom investigated
independently, they frequently intersect with various research domains. This
intersection explains why the number of papers categorised under this code
exceeds those under other codes — collaboration is present across many subjects
in this study.

Skills required for collaboration with Gen-Al (n=4)

Collaboration competencies are categorised as a crucial component of the
Gen-Al capabilities within higher education institutes [69]. Critical aspects
necessary for successful Gen-Al-student collaboration include “learner
identity”, “learner activeness”, and “learner position” [56]. Effective
collaboration with Gen-Al also requires a high level of Al literacy, prompt
engineering, and critical thinking skills to navigate challenges like Al bias and
misinformation [55]. Features like logical argumentation, explainability, and
scientific rigour essential when utilising Gen-Al tools [54].
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Role of Gen-Al in collaboration (n=5)

Some students view Gen-Al as a ‘top student’, providing tutor-like support,
as noted by [53]. Meanwhile, its capabilities in offering feedback and supporting
various dimensions of self-regulated learning — cognitive, metacognitive, and
behavioural — lead others to see it as a learning partner [68; 70]. Additionally,
Gen-Al serves as an ‘agent-to-support’ in experiential learning, enhancing the
collaborative design of learning experiences between students and educators
[71]. However, [64] emphasises that Gen-Al cannot replicate the nuanced role
of educators in managing complex learning processes and interpersonal
interactions.

Gen-Al as collaboration facilitator (n=13)

Gen-Al enhances learning by promoting a collaborative approach in
education, stimulating communication and engagement among students [57;
61]. This is facilitated by Gen-Al’s ability to mimic human-like interactions
[44]. Additionally, it offers varied perspectives and insights, thereby fostering
creativity and interdisciplinary connectionsin group activities [53]. Al-supported
platforms such as intelligent tutoring systems and adaptive learning environments
not only identify individual weaknesses but also customise group exercises to
improve collective learning outcomes [59]. Al-driven systems are crucial in
processing complex data streams in real-time, enhancing collaborative learning
through more personalised and inclusive educational experiences [60; 69]. Gen-
Al tools and applications like ChatGPT facilitate dynamic environments ideal
for collaborative tasks such as decision-making and peer feedback [55; 71].
However, concerns remain regarding Gen-Al’s impact on collaboration. For
instance, there is a risk that Gen-Al could reduce the role of peer learning and
direct human interactions [53; 70]. Additionally, there are concerns about
students potentially misusing Gen-Al tools such as Chat GPT to generate content
for group assignments, which could circumvent the intended collaborative
learning process [72].

Alternative perspectives on Gen-Al and collaboration (n=2)

The research by [73] advocates for the use of non-Al bots, which are
collaboratively programmed by educators to support specific educational
functions without mimicking human intelligence. Additionally, a study by [12]
measures ‘cooperativity’ — a component of computational thinking skills — and
found that the use of ChatGPT significantly improved cooperativity scores. This
suggests that while ChatGPT primarily aids individual problem-solving, it can
also enhance collaborative skills by helping students effectively deconstruct and
communicate programming challenges.

Codes not related to research questions directly

How Gen-Al is implemented (n=2)

The literature highlights two crucial considerations for implementing Gen-
Al tools: students’ learning needs and the overall context. [58] identify context
factors such as the user’s country, age, type of university, and recent academic
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achievements. Concurrently, [73] emphasise the importance of community
feedback, including that of students, in the deployment of Gen-Al tools like an
Onboarding Bot that assesses student knowledge before courses, a Tutorial Bot
that aids in tutorial preparation, a Grouping Bot that helps form student groups,
and a Collaboration Bot that facilitates group discussions.

How Gen-Al performs in assignments (n=5)

ChatGPT generally performs well in generic tasks and subjects, yet struggles
with more specific ones. [74] observed that ChatGPT’s performance across
various courses often matches that of students, but its use is hard to detect due to
tools frequently misclassifying human-written responses as Al-generated, along
with the ease of modifying Al-generated text to evade detection. Specifically,
[70] noted that in business administration undergraduate courses, instructors
rated ChatGPT’s responses as high-quality, often equalling or surpassing the top
student scores in clarity, coherence, and critical engagement, without any
plagiarism issues. Conversely, [75] reported that while ChatGPT effectively
identified concepts in general chemistry exam questions, it fell below the class
average in problem-solving success. It performed better in questions requiring
general knowledge compared to those demanding specific skills. [71] found that
Gen-Al tools, particularly ChatGPT 3.5, aligned effectively with scholarly
literature when addressing complex educational concepts, offering dynamic
scenarios that personalised learning and linked to real-world applications.
However, [76] highlighted that in medical radiation science, ChatGPT’s
performance in undergraduate course exams was generally below average,
struggling significantly with specific subjects, although it fared better in
foundation courses.

The incorporation of Gen-Al within higher education settings has
demonstrated transformative outcomes, enhancing both pedagogical methods
and student learning achievements. This systematic review compiles and analyses
data from various studies, focusing on Gen-Al’s impact in enriching educational
experiences, particularly from the standpoint of university students. We explored
Gen-Al’s use in activities such as writing, coding, and problem-solving. The
application of Gen-Al ranges from basic support, like grammar correction, to
advanced cognitive functions, including algorithm development and the creation
of original content. Findings highlight the multifaceted role of Gen-Al as both a
facilitator and a transformative force in higher education, illustrating its ability
to foster more personalised, engaging, and efficient learning environments.

The use of Gen-Al, as discussed by [19] and [20], often complements
traditional learning methods by providing students with instant feedback and
access to information, thereby supporting self-regulated learning and cognitive
development. This integration of Gen-Al in educational settings aligns with
findings from [12], who reported improved cooperativity skills among students,
suggesting that Gen-Al can significantly enhance collaborative skills essential
for the modern educational landscape. Despite the potential for Gen-Al to
diminish peer-to-peer interaction, as noted by [53] and [70], the technology also
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offers new avenues for collaboration. The ability of Gen-Al to simulate human-
like interactions and provide diverse perspectives fosters an environment where
collaborative tasks can thrive, enhancing the design of learning experiences and
facilitating more effective group work. This is particularly relevant in settings
where interdisciplinary approaches are valued, and where the synthesis of various
information streams can enhance learning outcomes.

Conclusion. The variance in how Al is used among students — depending on
their competence levels — highlights an essential consideration for educators: Al
can potentially widen the gap between more and less competent learners. More
competent students tend to use Al to augment their capabilities, whereas less
competent learners may rely heavily on Al, risking inadequate engagement with
learning materials. This observation calls for a pedagogical balance where Al
supports learning without diminishing the educational rigour necessary for
critical thinking and problem-solving skills. A significant concern arising from
this review relates to the challenges Al poses to academic integrity and skill
development. As Al tools become more capable, especially in generating
sophisticated texts and solutions, educational institutions face the dual challenge
of leveraging these tools for learning while ensuring they do not facilitate
academic dishonesty or hinder skill acquisition. This issue is particularly
pertinent in writing tasks, where the line between assistance and cheating can
become blurred.

While this review provides a comprehensive overview of the current state of
Al use in higher education, the fast-evolving nature of Al technologies means
that continuous updates to this body of research are necessary. Additionally, the
review is limited to articles from Q1 and Q2 journals, which may omit valuable
insights from lower-tier publications or grey literature such as conference
proceedings, pre-prints and similar. Future research may explore the longitudinal
impacts of Al on student learning outcomes and skill development. Studies could
investigate how different disciplines adapt Al tools to their specific needs and the
long-term effects on students’ academic and professional trajectories.
Furthermore, qualitative studies focusing on students’ perceptions and
experiences with Al could provide deeper insights into the contextual factors
influencing Al adoption in higher education.
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