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Abstract
The rapid evolution of artificial intelligence, particularly large lan-
guage models (LLMs) like ChatGPT, is transforming how Genera-
tion Z engages with education and business. This study explores the
adoption and perceived impact of LLMs among Hungarian univer-
sity students, a demographic considered digital natives. Combining
a systematic literature review with a quantitative survey of 442
respondents across 17 institutions, the research examines usage
patterns, academic benefits, and business-related applications. Con-
trary to prior studies suggesting significant academic enhancement
via LLMs, findings indicate a neutral perception of LLMs’ contribu-
tion to university research and project work. However, students
using LLMs for business purposes report greater entrepreneurial
stimulation and innovative thinking. Statistical analyses further
reveal that students with jobs are more likely to find LLMs effec-
tive, and those from the Budapest region tend to rate them higher
than their rural peers. The results underscore both the potential
and limitations of integrating LLMs into educational and business
ecosystems. Recommendations include structured LLM adoption in
curricula, rethinking plagiarism policies, and promoting AI literacy.
The findings contribute to the broader discourse on preparing Gen
Z for a future shaped by intelligent systems.
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1 INTRODUCTION
In our thesis, we investigate the potential and impact of Chat-
GPT and other large language models among Hungarian university
students, with a focus on Generation Z students. Currently, this
generation is the most numerous in higher education in Hungary
(due to their age). Generation Z includes people born between 1997
and 2012. They are often described as ”digital natives” who have
grown up in the age of the internet and smartphones, and are there-
fore able to handle new technologies and online platforms without
problems. In social and political affairs, they often emphasize social
justice and, they are open to diversity (Dimock, 2019). In recent
years, AI and LLMs have increasingly penetrated the business en-
vironment, opening up new dimensions in business development
and business strategy design (Teubner et al., 2023). Currently, the
integration of LLMs is facing problems in several areas, two of
which we would like to highlight in the light of our research:

1. Integration into teaching: Academic teaching institutions are
facing an increasingly difficult task to find a balance between
traditional teaching methods and the use of language models
(Hober, 2019).

2. Career development: how can these models be successfully
applied in the business fields to support the professional
development of different generations and prepare them ef-
fectively for the labour market (Pinto et al., 2023).

These questions and challenges fundamentally shape the context
and challenges of applying ChatGPT and other large language mod-
els. Addressing them adequately is essential to ensure that LLMs
and AI can facilitate the development of university students in the
future. The research aims to explore in general terms the concepts
and applications of ChatGPT and other LLMs based on the relevant
literature. In addition, we would like to build a comprehensive
picture of how Generation Z university students use these tools
and what their expectations are of these tools in Hungary. The
study has two main parts. First, we reviewed the literature on the
functioning and presence of ChatGPT and other large language
models in education in general. A systematic literature review was
used, which detailed in Chapter 2. Second, a survey was conducted,
where domestic Generation Z university students was asked about
ChatGPT and other large language models in general, and also
covered the business usability.

Firat’s (2023) research indicates that the utilization of Chat-
GPT has a beneficial impact on undergraduate students’ academic
progress. As this study was conducted in an international context,
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our first hypothesis is grounded in these findings. Furthermore,
Vrontis et al. (2023) argue that the use of AI-powered tools, such
as ChatGPT, is essential for enhancing efficiency and productivity
within organizations, thereby contributing to competitive advan-
tage. Based on this, our second hypothesis assumes that similar
patterns of adoption and utility can be observed among Generation
Z university students.

Study questions:
• Does the use of large languagemodels contribute to academic

progress?
• Does the use of language models stimulate creative thinking?

Research hypotheses:
• H1: LLMs help students to carry out research and project-

based learning activities at university more efficiently and
effectively.

• H1/a: Undergraduates studying in the Capital (Budapest)
region use LLMs to conduct research and project-based learn-
ing activities at university more efficiently and effectively
than those studying at rural universities.

• H2: The use of LLMs promotes the development of new
business models and innovative solutions and stimulates
entrepreneurial thinking among university students.

• H2/a: The use of LLMs promotes the development of new
business models and innovative solutions and stimulates
entrepreneurial thinking among students who use them for
business purposes.

• H2/b The use of LLMs is perceived as more effective by
students who have a job than those who do not.

While prior studies have explored the role of LLMs in education,
limited research has systematically analyzed their impact on Gen-
eration Z students in Hungary. This study aims to address this gap
by employing a systematic literature review and empirical survey
research.

2 MATERIALS AND METHODS
2.1 Systematic Literature Review
A systematic literature review was used to review the literature.
This method differs from the traditional review in that it follows
a transparent and reproducible process (Mengist et al., 2020). The
method helps to properly delineate the topic and avoid the risk of
bias and bias in order to increase the quality and reliability of the
research (Xiai - Watson, 2019). This systematic literature review
follows the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines to ensure transparency,
reproducibility, and methodological rigor (Liberati et al., 2019). For
the exploration, we used Webster - Watson’s (2002) method of
conducting a systematic literature review in 5 steps, which we
summarized for better transparency.

First, we defined the focus of the research, which is the role of
ChatGPT and other similar large language models in education.
The focus of the exploration does not include the following areas:
regulation, feasibility issues (how exactly it could be implemented
in specific educational domains). Second, conceptual overview
of the topic: we identified the most relevant researches on the
topic, which we used to define the keywords for the search: GPT-3,

GPT-4, ChatGPT in education, Large Language Models, and LLM,
University.

We applied the following filtering criteria to the databases:

• Year: from 2019
• Language: English
• OpenAcces
• Database: A systematic search was conducted using Web

of Science Core Collection and Google Scholar to ensure
comprehensive coverage of peer-reviewed literature from
2019-2024 onwards.

Studies were included if they examined the role of ChatGPT or
other LLMs in education or business contexts, particularly regard-
ing student engagement, effectiveness, or innovation. Studies were
excluded if they primarily addressed regulatory aspects, ethical
debates, or feasibility studies unrelated to pedagogical or business
applications.

Third, a three-stage screening process was applied: (1) initial
title and abstract screening, (2) full-text assessment, and (3) quality
appraisal based on relevance, methodological rigor, and citation
impact.

Inclusion Criteria:

• Relevance to LLMs in Education or Business – Studies that
explicitly examine the role, impact, or application of large
language models (LLMs) such as ChatGPT in educational
settings (e.g., student learning, research productivity, aca-
demic integrity) or business environments (e.g., workplace
efficiency, entrepreneurship).

• Empirical or Systematic Review Studies – Research articles
that employ empirical methods (quantitative, qualitative, or
mixed methods) or systematic literature reviews that adhere
to a structured methodology (e.g., PRISMA).

• Publication Date and Peer-Review Status – Studies published
in peer-reviewed journals or conference proceedings from
2019 onward to ensure the inclusion of recent advancements
in LLM research.

Exclusion Criteria:

• Regulatory and Ethical Debates without Empirical Analysis
– Papers that focus exclusively on legal, ethical, or philo-
sophical discussions about AI and LLMs without empirical
data or systematic analysis.

• Studies on Non-Educational or Non-Business Applications –
Research that primarily examines LLMs in unrelated fields
(e.g., medical diagnostics, cybersecurity, creative writing)
without connections to education or business.

• Low-Quality or Non-Peer-Reviewed Sources – Preprints,
opinion pieces, and non-academic sources (e.g., blog posts,
news articles) that lack methodological rigor or citation im-
pact.

For step four, the selected studies were systematically catego-
rized based on thematic alignment with the key chapters of this
thesis. The initial database search yielded 175 scholarly publications
(Google Scholar: 62, Web of Science: 113). Following a rigorous
screening process, 111 studies were excluded due to their limited
relevance to the research focus, methodological weaknesses, or
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the availability of higher-quality studies on the same topic. Con-
sequently, a total of 64 publications were retained for in-depth
analysis and synthesis in this study.

In the final stage, the structure of the literature reviewwas refined
to ensure coherence and alignment with the research objectives.
The selected studies informed the development of thematic sections,
which encompass: (1) the conceptual delineation of large language
models, (2) the chronological evolution of LLMs, (3) a synthesis of
the most prominent LLMs currently available, (4) an analysis of
their general applications, (5) their potential impact on education,
(6) an evaluation of the advantages and limitations of their use, and
(7) a synthesis of key findings and research gaps.

2.2 Questionnaire
A questionnaire survey was conducted between 2023 september -
2024 september as part of the primary research to map the opinions
of Generation Z students in Hungary. The data was collected online
in a self-completion format, and was completed voluntarily and
anonymously. Questions were asked about the use of ChatGPT
and other major language models in general and also specifically
about the business use of Generation Z students. In total, the
questionnaire consisted of three main sets of questions:

1. Part 1: revealed the socio-demographic characteristics of the
respondents,

2. Part 2: respondents had to answer questions about the gen-
eral use, quality and effectiveness of the large language mod-
els.

3. Part 3: the last part of the questionnaire focused specifically
on business use and its effectiveness.

A key consideration in the selection of the sampling method was
the ease of access to the questionnaire and the speed with which it
could be completed. The questionnaire was completed by a total
of 442 respondents (Appendix A). To complete the questionnaire,
the respondent had to be a university student and his/her year
of birth had to fall within the Generation Z category (1997-2012).
Participants were recruited through a combination of convenience
and snowball sampling. Invitations were distributed via university
mailing lists and student social media groups to ensure diverse
representation across faculties and institutions. The survey instru-
ment was pre-tested with a pilot sample of 30 students to ensure
clarity and content validity. Cronbach’s alpha was calculated for
key Likert-scale items, yielding a reliability coefficient of 0.86, indi-
cating high internal consistency.

The composition of the respondents and the scope of the ques-
tionnaire are presented in Appendix A and B.

The data extracted from the primary research was analysed using
the following methods:

• Descriptive statistics
• t-test
• Independent samples t-test
• Levene test

3 RESULTS FOR SYSTEMATIC LITERATURE
REVIEW

3.1 Aspects of Large Language Models
In the initial phase of our research, we aim to conceptualize large
language models (LLMs) through five key dimensions: technical,
application-oriented, academic, user, and governmental.

• Technical aspect: LLMs are deep learning-based systems
trained on massive datasets to interpret and generate human-
like natural language. With billions of parameters optimized
during training, they represent a significant advancement in
machine learning and NLP, enabling tasks once considered
unattainable (Marino et al., 2023).

• Application-oriented aspect: LLMs serve as the core engine
behind various services such as chatbots, virtual assistants,
content generators, and writing support tools, improving
the automation and quality of language-based tasks (Glaser,
2023).

• Academic aspect: LLMs constitute a major field of research
in AI, focusing on enhancing language understanding, mini-
mizing algorithmic biases, and leveraging multilingual and
multimodal capabilities (Bill et al., 2021).

• User aspect: For users, LLMs function as interactive digital
assistants that support a range of tasks—writing, coding,
question answering—effectively extending human cognitive
capacities (Garg et al., 2023).

• Governmental aspect: Policymakers are increasingly ad-
dressing the regulation of LLMs, particularly concerning
data security, content moderation, and the mitigation of
misuse, such as disinformation campaigns (Li et al., 2023).

A key component of this study is the examination of ChatGPT, a
representative of LLMs based on the Generative Pre-trained Trans-
former (GPT) architecture developed by OpenAI. While ChatGPT is
widely used, it is one among several LLMs. GPT refers to a specific
deep learning framework, currently in its fourth iteration (GPT-4),
which exemplifies the most advanced capabilities of this model
family (Gozalo et al., 2023).

3.2 Uses of LLMs
Large language models (LLMs) have emerged as transformative
tools across multiple domains, driven by their capacity to generate
and interpret human language at a level previously unattainable
by earlier computational systems. Among their most prominent
applications is the automation of chatbot interactions, where LLMs
simulate human dialogue with increasing sophistication—serving
not only in customer support but also in technical troubleshooting
and digital assistance (Tlili et al., 2023). In the commercial sector,
LLMs enable the generation of targeted marketing content and sales
messaging by analyzing consumer data, thereby reducing opera-
tional costs and improving outreach effectiveness (Dwivedi et al.,
2023). These capabilities are underpinned by advancements in Natu-
ral Language Processing (NLP), where LLMs enhance performance
in tasks such as text summarization, keyword extraction, and se-
mantic analysis (Wang et al., 2023). The integration of LLMs into
research workflows marks another significant frontier. When fine-
tuned with academic datasets, these models can assist in drafting
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publications that align with disciplinary standards in methodology,
structure, and style (Cotton et al., 2023). Similarly, their utility in
data analysis is evident in the automation of reporting and trend de-
tection in large-scale datasets, offering real-time insights critical for
strategic decision-making (Dai et al., 2023). Within software devel-
opment, models like GPT-3 facilitate code generation from natural
language prompts, streamlining programming workflows while
also necessitating vigilance regarding the accuracy and security of
generated outputs (Ray, 2023).

In the educational sphere, LLMs offer unprecedented opportuni-
ties for personalized learning. Their adaptive capabilities support in-
dividualized instruction, enabling learners to progress at their own
pace while receiving real-time feedback (Pericles, 2023). Instruc-
tors benefit through automated assessment tools and AI-supported
curriculum design, which can be tailored to student needs and learn-
ing trajectories (Lo, 2023). Research shows that LLMs can enhance
critical thinking by exposing students to diverse perspectives and
encouraging analytical reasoning (Kilinc, 2023; Benuyenah, 2023).
Furthermore, they enable student-led inquiry and project-based
learning by simplifying access to complex datasets and supporting
independent exploration (Cox-Tzoc, 2023; Rasul et al., 2023). Nev-
ertheless, the integration of LLMs into education raises concerns
regarding content validity and epistemic reliability. Given that
models are trained on internet-based corpora, the risk of repro-
ducing misinformation necessitates critical engagement from both
educators and students (Hong, 2023). Despite this, the potential for
dynamic learning environments—including digital simulations and
emotionally responsive systems—positions LLMs as a cornerstone
in the evolution of inclusive and human-centred education (Sun &
Hoelscher, 2023; Biswas, 2023; Enkelejda et al., 2023; Ying, 2023).
As their adoption deepens, the challenge will be to harness their
generative power responsibly, aligning technological innovation
with pedagogical integrity.

According to Mehmet’s (2023) research, students’ perceptions of
the use of large language models in universities are as follows:

• Rethinking the role of instructors
• The development of personalised learning
• Rethinking the assessment system
• The development of a new approach to teaching and learning
• Ethical and social considerations
• The evolution of learning and teaching systems
• The future of work and employability
• AI as an extension of the human brain
• The development of human characteristics

According to Lund et al. (2023), large language models (LLMs)
offer significant educational advantages, such as streamlined text
generation for research proposals andmanuscripts, rapid analysis of
extensive textual data, effective machine translation of multilingual
researchmaterials, automated summarisation of scientific literature,
and domain-specific question-answering capabilities. Since their
introduction, models like ChatGPT have gained popularity but
receivedmixed evaluations due to perceived benefits and substantial
concerns regarding their limitations (Srivastava, 2023).

Supporters argue that LLMs effectively imitate human dialogue
(Moqbel et al., 2023) and exhibit multifunctionality, including tasks
such as text generation, data processing, complex problem-solving,

and creative writing, widely applicable in education, research,
healthcare, and business contexts (Pardos & Bhandari, 2023; Gupta
et al., 2023; Cao et al., 2023; Mohamadi et al., 2023). These models
continuously evolve, promising greater accuracy and reliability
(Hosseini & Horbach, 2023; Junyi et al., 2021). Their extensive
databases contribute significantly to knowledge dissemination and
personalised educational experiences (Kocon et al., 2023; Dwivedi
et al., 2023; Jahic et al., 2023). Additionally, LLMs improve workflow
efficiency and offer creative support by generating diverse textual
content and translations, promoting global communication and
collaboration (Hong, 2023; Mijwill et al., 2023; Su & Yang, 2023;
Mhlanga, 2023; Moqbel, 2023).

However, the use of generative AI in education presents several
critical concerns. These include the lack of genuine human interac-
tion, potentially diminishing educational experiences (Dehouche,
2021), and limited conceptual understanding, as models rely primar-
ily on statistical patterns rather than meaningful comprehension
(Wang et al., 2020). Moreover, biases inherent in training datasets
may produce unfair outcomes, affecting educational equity (Ray,
2023; Hadi et al., 2023). Further limitations include reduced creativ-
ity and originality in responses due to overreliance on previously
learned patterns (Chen et al., 2022; Zhai, 2022). LLMs’ dependency
on data quality significantly impacts their efficacy, with insuffi-
cient data limiting performance (Sullivan et al., 2023). Contextual
misunderstanding further restricts these models, resulting in inap-
propriate or irrelevant outputs (Gui et al., 2021). Ethical concerns
such as copyright infringement and plagiarism risks also arise when
models reproduce verbatim content from their training datasets
(Cox & Tzoc, 2023). Excessive reliance on AI-generated content
can diminish students’ critical thinking and problem-solving abili-
ties, particularly evident in programming and technical education
(Rahman & Watanobe, 2023). Evaluating AI-generated texts poses
additional challenges due to their increasingly indistinguishable
quality from human-generated content, necessitating advanced de-
tection and evaluation tools (Elkins & Chun, 2020; Cotton et al.,
2023).

Finally, sustainability and ethical considerations are critical for
the long-term adoption of LLMs in education. High computational
demands lead to significant energy consumption, necessitating
renewable energy-based distributed infrastructure and efficient
computational strategies to mitigate environmental impacts (Haque
et al., 2022). Transparent model training and rigorous monitoring
practices remain essential to ensuring ethically responsible and
sustainable integration into educational environments.

4 RESULTS OF THE QUESTIONARE
We conducted a quantitative questionnaire survey (see Appendix
B for full questionnaire), constructed based on our hypotheses to
thoroughly investigate the role of major language models within
higher education contexts. Our target population comprised Gener-
ation Z undergraduates, born between 1997 and 2012; however, the
survey specifically targeted respondents born from 1997 to 2005. Al-
together, 442 students from 17 Hungarian universities participated,
representing approximately 0.16% of the total Hungarian student
population of 280,000 (Tempus, 2023). Although the sample cannot
be considered statistically representative, we argue that the findings
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Table 1: Relationship between questions and hypotheses

Hypotesis Number of question

H1 9,10,11,12
H1/a 2,9,10,11,12
H2 17
H2/a 18,19,20,21,22,23
H2/b 4,9,10,11,12

reflect broader student perceptions. Institutions were categorized
geographically into two main groups: Budapest region universities
(23% of respondents; BME, CORVINUS, ELTE, MATE, NKE, BGE,
PPKE, SE, OE) and rural universities (77%; DE, SZTE, SZE, PTE,
PE, KJE, ME, EKKE). Demographic details of the respondents are
provided in Appendix A. The distribution of participants by aca-
demic year was as follows: first-year students comprised the largest
group at 35.3% (156 respondents), second-year students represented
27.6% (122 respondents), third-year students accounted for 21.7%
(96 respondents), fourth-year students constituted 12.7% (56 respon-
dents), and fifth-year students formed the smallest proportion at
2.7% (12 respondents). Regarding employment and entrepreneur-
ship status, the survey indicated that 35.3% of the respondents were
employed, whereas 64.7% were unemployed. Entrepreneurial activ-
ity among participants was notably limited, with only 4.5% report-
ing self-employment, while 95.5% did not engage in entrepreneurial
activities.

The research questions of the questionnaire were formulated
according to the following hypotheses:

• H1: Undergraduates will conduct research and project-based
learning activities at university more efficiently and effec-
tively with the help of LLMs.

Sub-hypothesis:
• H1/a: Undergraduates studying in the Budapest region use

LLMs to conduct research and project-based learning activi-
ties at university more efficiently and effectively than those
studying in rural universities.

• H2: The use of LLMs promotes the development of new
business models and innovative solutions and stimulates
entrepreneurial thinking among university students.

Sub-hypotheses:
• H2/a: The use of LLMs promotes the development of new

business models and innovative solutions and stimulates
entrepreneurial thinking among students who use them for
business purposes.

• H2/b The use of LLMs is perceived as more effective by
students who have a job than those who do not.

We included additional items beyond hypothesis testing and
socio-demographic variables to explore future-oriented perspec-
tives, detailed in questions 6–8, 13–16, and 24–25. Hypothesis
testing outcomes, based on Table 10, are presented later in this
chapter. Our findings confirmed ChatGPT’s market dominance
among the studied language models, as it was recognized by 95.9%
of respondents, significantly ahead of DeepL Ai (34.4%), Jasper.Ai
(8.1%), Copilot (6.3%), and Google’s Gemini (2.7%). Notably, only 1%

were familiar with Bing Ai or reported no familiarity with language
models. Despite considerable media attention, a noteworthy minor-
ity (4.1%) had not encountered ChatGPT, a somewhat surprising
outcome.

Regarding frequency of use, 49% of participants reported min-
imal or no experience with large language models, whereas 51%
indicated varying degrees of regular engagement, including daily
(3%), multiple weekly (12%), weekly (13%), or monthly (23%) usage.
On a Likert scale assessing frequency from ”very rarely” (1) to ”very
often” (5), respondents predominantly marked infrequent usage
(32.6% rated as 1, and 29.9% as 2), while active or frequent users
constituted smaller proportions (14.5% rated 4, 11.5% rated 5). We
further assessed satisfaction levels toward these language models’
services and content. The majority (38.5%) indicated a positive
satisfaction rating (4 on a 5-point scale), while only 6.8% reported
complete satisfaction (5), and 31.7% maintained a neutral stance
(3). Conversely, dissatisfaction ratings (1–2) accounted for 23% of
responses.

Respondents also detailed their specific use cases: predominant
applications were translation (192 respondents), thesis writing and
literature searches (each 184), followed by self-development (102)
and language learning (92). Remarkably, 102 participants reported
not engaging with language models at all. In business or workplace
contexts, very few (5%) foresaw no application, while major antic-
ipated areas included data processing (238 respondents), content
production (194), and automation or coding tasks (188), indicat-
ing significant potential for language models among Hungarian
Generation Z students in professional settings.

As we mentioned earlier, in addition to the questions for the
hypothesis testing, we also formulated questions related to fur-
ther research and the conclusions and vision for the future. The
survey also addressed the perceptions of Generation Z students
on the impact of the use of large language models on their think-
ing and learning processes. 61.5% of the respondents said that it
had no negative impact on them, while 38.5% disagreed. This is
not a unanimous response, so further research in this area may be
worthwhile.

The survey also looked at what respondents think about the strict
regulation and prohibition of this technology in universities. 76%
of the respondents disagree with strict regulation and prohibition,
while 24% of the respondents would subject large language models
to strict regulation or possibly prohibition. Here the response rates
have changed in a different direction, in our opinion there is a
correlation between regulation and prohibition as well as the bad
impact on university students.

On the contrary, 2/3 of the respondents would not change the
current situation, which suggests that these technologies will have
to be adopted in universities sooner or later, in the hope that stu-
dents will use them to increase their efficiency and knowledge. To
test our hypotheses, we used the statistical software IBM SPSS. Our
questionnaire data were tested using a t-test, independent samples
t-test, and Levene’s test. Our first hypothesis is that undergradu-
ates will be more effective and efficient in carrying out research
and project-based learning activities at university with the help
of LLMs. For testing, we used questions 9,10,11 and 12 and ran a
simple t-test in SPSS. The results were as follows.
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Figure 1: Work and business based use cases according to respondents’ views (N=442)

Table 2: T-test statistical datas (N=442)

N Mean Std. Deviation Std. Error Mean

9. question 442 3,226 1.0620 ,0505
10. question 442 2,756 1.2396 ,0590
11. question 442 2,914 1.2802 ,0609
12. question 442 3,086 1.3458 ,0640

Table 3: T-test (N=442)

Test Value = 3
t df Sig. (2-tailed) Mean Difference 95% Confidence Interval of the

Difference
Lower Upper

9. question 4,479 441 ,000 ,2262 ,127 ,326
10. question -4,144 441 ,000 -,2443 -,360 -,128
11. question -1,412 441 ,159 -,0860 -,206 ,034
12. question 1,343 441 ,180 ,0860 -,040 ,212

The analysis was conducted at a 5% significance level, with an
expected neutral mean value of 3 on a Likert scale ranging from 1
(lowest) to 5 (highest). To support our primary hypothesis, mean
values significantly above 3 were required across the four rele-
vant survey items. Statistical results indicated significant devi-
ations from neutrality only in questions 9 (t = 4.479, p = 0.000,
positive deviation) and 10 (t = -4.144, p = 0.000, negative deviation).
Consequently, we reject our primary hypothesis, concluding that
respondents generally do not perceive large language models as sig-
nificantly enhancing the effectiveness of their university research
and project-based learning activities.

We formulated a sub-hypothesis to investigate potential regional
differences, hypothesizing that undergraduates studying in the
Budapest region utilize large language models more effectively than
their counterparts in rural universities. To test variance equality
between these two groups, we employed Levene’s test at the same
significance level (5%), performed using IBM SPSS (Mitev & Sajtos,
2007).

The survey analysis encompassed 442 respondents categorized
into two geographical groups: Budapest region and rural region.
To evaluate the sub-hypothesis, we applied the same question-
naire items (9–12) as previously employed. While the overall data
reaffirm the rejection of the primary hypothesis, notable regional
discrepancies emerged, indicating higher average scores among
Budapest-based respondents (see Appendix C for independent sam-
ples test results).

The second hypothesis examined whether the use of large lan-
guage models promotes entrepreneurial thinking and facilitates
innovation in business contexts. This hypothesis was specifically
tested through survey item 17, which assessed students’ percep-
tions regarding the impact of large language model usage on their
business-related creativity. A T-test at a 5% significance level was
conducted using IBM SPSS to evaluate this hypothesis.

The results indicated a significant deviation from neutrality (t
= -6.758, p = 0.000), with responses evaluated on a Likert scale
from 1 (not stimulated) through 3 (neutral) to 5 (highly stimulated),
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Table 4: Group statistics (N=442)

Region N Mean Std. Deviation Std. Error Mean

9. question Bud 98 3,347 ,9643 ,0974
Rural 344 3,192 1,0871 ,0586

10. question Bud 98 2,959 1,1299 ,1141
Rural 344 2,698 1,2646 ,0682

11. question Bud 98 3,122 1,1777 ,1190
Rural 344 2,855 1,3034 ,0703

12. question Bud 98 3,286 1,3316 ,1345
Rural 344 3,029 1,3463 ,0726

Table 5: T-test statistics (N=442)

N Mean Std. Deviation Std. Error Mean

17. question 442 2,606 1,2247 ,0583

Table 6: T-test (N=442)

Test Value = 3
t df Sig. (2-tailed) Mean Difference 95% Confidence Interval of the Difference

Lower Upper

17. question -6,758 441 ,000 -,3937 -,508 -,279

Table 7: T-test statistics (N=442)

N Mean Std. Deviation Std. Error Mean

19. question 70 3,559 1,0979 ,1331
20. question 70 3,353 1,0895 ,1321
23. question 70 3,471 1,0144 ,1230

and the test value set at 3. Due to the observed negative deviation,
hypothesis H2—asserting that large language models stimulate
business creativity among Generation Z students—was rejected.
Subsequently, we explored sub-hypothesis H2/a, targeting respon-
dents who had explicitly reported developing new entrepreneurial
or workplace ideas through language model usage (question 18).
Of the original sample (N=442), 16% (n=70) met this criterion, and
additional related questions were directed exclusively toward this
subgroup. To evaluate sub-hypothesis H2/a—proposing that the use
of LLMs fosters entrepreneurial thinking specifically among stu-
dents applying them in business contexts—a T-test was conducted
at a 5% significance level, utilizing responses to three relevant sup-
plementary questions. The remaining two questions’ outcomes are
presented subsequently in the context of hypothesis H2/b.

The statistical analysis revealed significant positive differences
(Q19: t=4.197, p=0.000; Q20: t=2.671, p=0.009; Q23: t=3.826,
p=0.000) compared to the neutral midpoint of 3 on a five-point
Likert scale. Consequently, hypothesis H2/a was accepted, confirm-
ing that the application of large language models (LLMs) indeed

fosters entrepreneurial thinking and supports the creation of in-
novative business models among students who actively use these
tools in business contexts.

Furthermore, additional insights were gathered from this sub-
group (n=70). Specifically, 30% of these respondents intend to
launch a business based on entrepreneurial concepts inspired by
LLMs, representing 4.75% of the entire sample (N=442). Addition-
ally, 64% of the subgroup affirmed that engagement with LLMs
enhanced their business-related creativity, corresponding to ap-
proximately 10.2% of the total surveyed population. We assessed
sub-hypothesis H2/b, exploring perceived effectiveness differences
between employed and unemployed students regarding LLM uti-
lization. The analysis involved the complete sample (N=442) and
utilized Levene’s test at a 5% significance level (IBM SPSS), applying
the same survey items (Q10–12) used previously in the primary
hypothesis assessment.

The analysis revealed significant differences between employed
and unemployed student groups regarding their perception of large
language model (LLM) effectiveness (Question 10: t = 2.268, p =

0.024; Question 11: t = 3.094, p = 0.002; Question 12: t = 2.123,
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Table 8: T-test (N=442)

Test Value = 3
t df Sig. (2-tailed) Mean Difference 95% Confidence Interval of the Difference

Lower Upper

19. question 4,197 69 ,000 ,5588 ,293 ,825
20. question 2,671 69 ,009 ,3529 ,089 ,617
23. question 3,826 69 ,000 ,4706 ,225 ,716

Table 9: Group statistics (N=442)

Van munkahelye N Mean Std. Deviation Std. Error Mean

10. question Yes 156 2,936 1,2785 ,1024
No 286 2,657 1,2088 ,0715

11. question Yes 156 3,167 1,3384 ,1072
No 286 2,776 1,2279 ,0726

12. question Yes 156 3,269 1,3695 ,1096
No 286 2,986 1,3245 ,0783

Table 10: Hypothesis and results

Hypothesis Method Result

H1: LLMs help students to carry out research and project-based learning activities at university more
efficiently and effectively.

t-test Not supported

H1/a: Students studying in the Budapest region use LLMs to carry out research and project-based
learning activities at university more efficiently and effectively than those studying at rural universities.

Levene-
test

Not supported

H2: The use of LLMs promotes the development of new business models and innovative solutions and
stimulates entrepreneurial thinking among students.

t-test Not supported

H2/a: The use of LLMs promotes the development of new business models and innovative solutions, and
stimulates entrepreneurial thinking among students who use them for business purposes.

t-test Supported

H2/b: The use of LLMs is considered to be more effective for students who have a job than for those who
do not.

Levene-
test

Supported

p = 0.034), as confirmed by Levene’s test (see Appendix D). Con-
sequently, sub-hypothesis H2/b was accepted, indicating that em-
ployed students perceive and utilize LLMs more effectively than
their unemployed counterparts.

In conclusion, responses to the statement about the negative
impact of LLMs on creativity, learning, and critical thinking were
notably divided: 58.6% disagreed, whereas 41.4% agreed. This nearly
balanced result highlights the complexity and ambiguity surround-
ing perceptions of LLMs’ influence on cognitive development, un-
derscoring the necessity of further research (particularly related to
questions 15 and 16) to explore the underlying reasons for these
divergent opinions.

Contrary to findings from Firat (2023), where ChatGPT was
linked to increased academic efficiency, our results indicate a more
neutral impact among Hungarian university students. This sug-
gests that factors such as digital literacy, institutional support, and
discipline-specific applicability may moderate LLM adoption ef-
fects.

5 CONCLUSIONS
Through a systematic literature review, this research successfully
conceptualized ChatGPT and other large language models (LLMs),
identifying their primary application areas and exploring their ed-
ucational roles. Given the rapidly evolving nature of this field,
periodic reviews are advisable to track shifts in scholarly perspec-
tives, especially regarding usability and associated risks. Following
the secondary research, primary data was collected via a question-
naire involving 442 Generation Z university students. The majority
of respondents were first- and second-year students, with 35.3%
employed and 4.5% managing their own businesses—highlighting
significant employment engagement among this demographic, war-
ranting future exploration. ChatGPT emerged as the most widely
recognized LLM; however, nearly half of the respondents (49%)
reported minimal or no usage. This unexpectedly low adoption rate
may reflect the respondents’ academic stages, suggesting that upper-
year students, particularly those undertaking theses, might exhibit
higher engagement. Primary application areas identified included
translation, literature search, and thesis writing. For workplace
applications, data processing, content generation, and automation
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ranked highest, likely reflecting a motivation among employed
students to optimize productivity.

Two main hypotheses were formulated based on existing liter-
ature. Firat (2023) posited that ChatGPT enhances academic effi-
ciency, leading to the hypothesis (H1) that undergraduates would
use LLMs to improve their research and project-based learning.
Similarly, Vrontis et al. (2023) indicated that LLMs could drive
innovation and entrepreneurial thinking, prompting the second hy-
pothesis (H2) regarding LLMs’ role in fostering business innovation
among students. Surprisingly, neither hypothesis was supported by
empirical findings, contradicting prior literature. This discrepancy
suggests that either the original studies’ conditions were unique
or that the present sample lacked representativeness. Although
respondents generally valued LLMs, perceived benefits in academic
and entrepreneurial activities were limited. Nonetheless, notable
minorities reported increased creativity (10.2%) and entrepreneurial
initiative (4.75%), warranting further research. Sub-hypotheses
explored deeper demographic and usage patterns. H1/a tested re-
gional differences (Budapest vs. rural) through Levene’s test, reveal-
ing no significant variance. H2/a, focusing on respondents using
LLMs specifically for business, found significant positive percep-
tions using a T-test, indicating greater efficacy in business contexts
compared to general academic use. H2/b, comparing employed
versus unemployed students using Levene’s test, also identified a
significant perception of increased effectiveness among employed
users.

The unexpected rejection of both hypotheses may be attributed
to contextual and sample-specific factors. The predominance of
early-year students with limited academic or entrepreneurial expe-
rience could have constrained the perceived relevance and utility
of LLMs in these domains. Furthermore, a potential lag between
technological capability and user adaptation may explain the dis-
crepancy between the widely acknowledged benefits of LLMs and
their underutilization in practice.

Based on these findings, several recommendations emerge:

1. Adoption of LLMs: Institutions should systematically inte-
grate LLMs across disciplines, incorporating AI literacy to
enhance educational and research outcomes.

2. Ethical Considerations: The use of LLM-generated content
should not be equated with plagiarism but viewed as a sup-
portive tool, given the likelihood of substantial human re-
finement prior to dissemination.

3. Continued Research: Given the potential identified, ongoing
and expanded research into the evolving capabilities and
impacts of LLMs remains essential.

4. Future Directions: Combining LLMs with deep learning
and automated machine learning represents a promising
area, underscoring the need for continuous monitoring of
advancements to maximize educational and professional
benefits.
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Appendix A
Number and distribution of responders

A Appendix B
1. What year were you born?

1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005 2. Which
university are you a student at? 3. What year are you a student?
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Distribution of respondents by year of birth Responds %
1997 20 4,5%
1998 26 5,9%
1999 32 7,2%
2000 28 6,3%
2001 80 18,1%
2002 64 14,5%
2003 82 18,6%
2004 88 19,9%
2005 22 5%
Distribution of respondents by region Responds %
Budapest region 100 22,6%
Rural region 342 77,4%
Distribution of respondents by faculty Responds %
Humanities 56 12,7%
Economics 158 35,7%
Information Technology 22 4,9%
Legal 32 7,2%
Agriculture 36 8,1%
Engineering 36 8,1%
Medical 38 8,6%
Pedagogical 36 8,1%
Law 8 1,8%
Natural Sciences 20 4,5%
Distribution of respondents by year of class Responds %
First 156 35,3
Second 122 27,6%
Third 96 21,7%
Fourth 56 12,7%
Fifth 12 2,7%
Distribution of respondents by job Responds %
Have job 156 35,3
Do not have job 286 64,7
Distribution of respondents by own company Responds %
Have own company 20 4,5%
Do not have own company 422 95,5%
Distribution of respondents by frequency of use of language models Responds %
Daily 14 3,2%
Several times a week 54 12,2%
Once a week 56 12,7%
Monthly 100 22,6%
I have tried it once 122 27,6%
I do not use 96 21,7%

1, 2, 3, 4, 5 4. Do you have a job? Yes, No 5. Do you own your
own business? Yes, No 6. How often do you use Large Language
Models in general? Answer one of the following. Daily, Several
times a week, Once a week, Once a month, I have tried it once, I
don’t use it, Other: 7. Which Large Language Models do you know?
Choose the ones you have heard of or use. Chat GPT, Gemini AI,
Copilot, DeepLAI, Jasper.AI, Other: 8. How often do you use a
Large Language Model in your research or learning activities? Tick
the appropriate box to indicate your answer. Never 1-5 Very Often
9. How would you rate the effectiveness of the Large Language
Models in your research and project-based learning activities? Tick
the appropriate box to indicate your answer. Very low effectiveness

1-5 Very high effectiveness 10. Has the use of the Large Language
Models improved your research and project-based learning out-
comes at university? Tick the appropriate box to indicate your
answer. Not at all improved 1-5 Very significantly improved 11.
How much do you feel that the learning process using the Large
Language Models makes your progress at university more effective?
Tick the appropriate box to indicate your answer. Does not make it
more effective at all 1-5 Makes it very effective 12. Has the use of
the Large Language Models significantly accelerated the research
work you have done during your studies? Tick the appropriate box
to indicate your answer. Did not speed it up at all 1-5 Very signifi-
cantly speeded it up 13. How satisfied are you with the services and
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content provided by the Large Language Models? Tick the appro-
priate box to indicate your answer. I am not satisfied at all 1-5 I am
very satisfied 14. In your studies, for what kind of projects or tasks
do you use the Large Language Models? Select the appropriate an-
swer(s). You can tick more than one. Literature search, Submission,
Writing a thesis or dissertation, Making presentations, Language
learning, Translation, Self-development, Other: 15. Do you agree
with the following statement? The use of Large Language Models
for various tasks and projects at university has a negative impact
on the thinking and learning process of students. Agree, Disagree
16. Do you agree with the following statement? ChatGPT and
similar language model applications should be strictly regulated
and banned in universities. Agree, Disagree 17. To what extent do
you feel that the use of the Large Language Models) has stimulated
your creative thinking in business? Tick the appropriate box to
indicate your answer. Not at all stimulated 1-5 Very stimulated 18.
Did using any of the Large Language Models give you new ideas
for business or work? Tick the appropriate box to indicate your
answer. Yes, No 19. If your answer to question 18 is yes: To what
extent do you feel that your entrepreneurial ideas supported by
the Large Language Models are innovative and novel? Tick the
appropriate box to indicate your answer.

Not innovative at all 1-5 Very innovative 20. If your answer
to question 18 is yes: How do you rate the effectiveness of the
use of the Large Language Models in developing new business
models? Tick the appropriate box to indicate your answer. Very
low effectiveness 1-5 Very high effectiveness 21. If your answer

to question 18 is yes: Do you plan to start a business in the future
based on the entrepreneurial ideas you have generated using the
Large Language Models? Tick the appropriate box to indicate your
answer. Yes, No, I already have a business 22. If your answer to
question 18 is yes: Do you have a business plan based on the Large
Language Models? Have you noticed that working with large scale
models makes it easier for you to come up with creative ideas in
business? Tick the appropriate box to indicate your answer. Yes,
No 23. If your answer to question 18 is yes: To what extent do you
feel that your thinking supported by the Large Language Models
can contribute to your success in the business world/workplace?
Tick the appropriate box to indicate your answer.

Not at all contributes 1-5 Very much contributes 24. In what
areas would you use the Large Language Models in your own busi-
ness or workplace projects? You can tick more than one. Content
production, Customer service, Data processing, Automation, cod-
ing, Marketing communication, Education, Business development,
Process development, Other: 25. Do you agree with the following
statement? The use of Large Language Models for various tasks and
projects in everyday life has a negative impact on the development
of human creativity, thinking and learning. Yes, No

B Appendix C
Independent samples test (N=442) for hypothesis H1/a

C Appendix D
Independent samples test (N=442) for hypothesis H2/b
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Levene’s
Test for

Equality of
Variances

t-test for
Equality of

Means

t-test for Equality of Means t-test for Equality of Means

95% Confidence Interval of the
Difference

F Sig t df Sig.
(2-

tailed)

Mean
Difference

Std. Error
Difference

Lower Upper

9.
question

Equal
variances
assumed

1,330 ,249 1,276 440 ,203 ,1551 ,1215 -,0837 ,3939

Equal
variances
not
assumed

1,364 173,514 ,174 ,1551 ,1137 -,0693 ,3795

10.
question

Equal
variances
assumed

4,767 ,030 1,847 440 ,065 ,2615 ,1415 -,0167 ,5397

Equal
variances
not
assumed

1,967 172,379 ,051 ,2615 ,1330 -,0009 ,5239

11.
question

Equal
variances
assumed

1,942 ,164 1,832 440 ,068 ,2678 ,1462 -,0195 ,5551

Equal
variances
not
assumed

1,938 170,637 ,054 ,2678 ,1382 -,0049 ,5405

12.
question

Equal
variances
assumed

,039 ,843 1,669 440 ,096 ,2566 ,1538 -,0456 ,5589

Equal
variances
not
assumed

1,679 157,933 ,095 ,2566 ,1528 -,0452 ,5585
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Levene’s
Test for
Equality of
Variances

t-test for
Equality of
Means

t-test for Equality of Means t-test for Equality of Means

95% Confidence Interval of the
Difference

F Sig t df Sig.(2-
tailed)

Mean
Difference

Std. Error
Difference

Lower Upper

10.
question

Equal
variances
assumed

,198 ,657 2,268 440 ,024 ,2786 ,1228 ,0372 ,5199

Equal
variances
not
assumed

2,231 303,727 ,026 ,2786 ,1248 ,0329 ,5242

11.
question

Equal
variances
assumed

2,716 ,100 3,094 440 ,002 ,3904 ,1262 ,1424 ,6385

Equal
variances
not
assumed

3,016 296,042 ,003 ,3904 ,1294 ,1357 ,6452

12.
question

Equal
variances
assumed

1,775 ,183 2,123 440 ,034 ,2832 ,1334 ,0210 ,5454

Equal
variances
not
assumed

2,102 309,667 ,036 ,2832 ,1347 ,0181 ,5483
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