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Abstract: Universities started to use artificial intelligence (AI) tools to improve the quality of higher
education services. However, the rapid adoption of Al tools in higher education (HE) may lead to
sustainability issues. On the one hand, there are prerequisites for using Al tools to achieve Sustainable
Development Goal 4 (SDG 4). On the other hand, as consumers of educational services (stakeholders),
students have their own opinions about using Al in the educational process. The purpose of this study
was to explore students” opinions on the use of artificial intelligence tools in higher education. The
authors analyzed student responses to the question: “Do you think Al threatens higher education in
the next five years?” The authors formulated this question based on the definition of “a safe learning
environment”, which is associated with a “safe” learning environment (SDG 4.3). The authors made
use of a literature review, a bibliometric analysis of 5000 sources, a survey of 1104 students from eight
universities in Eastern Europe through cloud technologies to host a special electronic questionnaire,
statistical processing of questionnaires, and testing of statistical hypotheses. The authors formulated
and tested two pairs of competing statistical hypotheses. Finally, the authors obtained three new
scientific facts based on the respondents’ answers. New scientific facts were obtained using a standard
level of statistical hypothesis testing (o« = 0.05). The main scientific fact is that 10.17% to 35.42% of
students think that Artificial Intelligence threatens higher education. According to student opinions,
Al may hurt the sustainability of higher education (SDG 4.3). The authors are confident that new
scientific facts help conceptualize and promote didactic theory and practice. The study results are
needed to predict, plan, and implement organizational, pedagogical, and methodological measures
aimed at SDG 4.3 through a “safe” learning environment while further expanding the use of Al in
higher education.

Keywords: sustainability; Sustainable Development Goal; SDG 4.3; higher education; threat; safe
learning environment; smart education; artificial intelligence; learners; students

1. Introduction

This manuscript continues to publish the results of our research on the East European
educational services market [1,2]. The initial study [1] has initiated a series of publications
on sustainability and the application of Artificial Intelligence (Al) in higher education ser-
vices. The following study [2] explained the research interest in higher education research
in Eastern European countries. The stimulus for writing our manuscript was the research
of S. Parusheva, S. Bobek, and S. Sternad Zabukovsek [3]. The central idea of the paper [3]
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links smart education, Al, and sustainability in HE. The research paper’s authors [3] raised
the controversial issue of sustainability in HE in the context of smart education.

A review of more than 100 sources from the Scopus and Web of Science databases showed
that the issue of sustainability in higher education is described mainly in three areas:

e  Sustainability of universities and “green” universities [4-10];
e  Curriculums for students who form “sustainable” thinking [6,11-15];
e  The impact of higher education on sustainability [4,7,11-13,16-20].

These three areas have points of intersection in papers [4,6,7,11-13]. Researchers J.
Michel, A. Killion, and E. Smith highlight that higher education for sustainable development
is underrepresented in the media [21].

Following the discussion in the paper [3], the manuscript’s authors exclude a third area
from further detailed study: the impact of higher education on sustainability [4,7,11-13,16-20].
Moreover, the authors noted that more attention should be paid to threat and security issues
within the remaining two areas. The authors focus on this aspect since there are papers
describing the potential threats that Al can bring to education and its sustainability [22-25].

Interest in the spread of Al has also affected the United Nations. The United Nations
published a proper message stating a “challenge in resolving crises in education services”
on 26 October 2023 (https:/ /news.un.org/en/story/2023/10/1142867, accessed on 10 April
2024). This task is part of the newly created “Al Advisory Body” scope. This message
powerfully emphasizes the importance, practical relevance, and timeliness of the results
presented in this manuscript.

As D. Cui and F. Wu showed, according to one of the government initiatives, China
should become the main center of innovation in the world in this area by 2030 [26]. Consid-
ering this initiative of the State Council of China in Al, adopted in 2017 [26], our research
has exceptional practical significance.

This manuscript focuses on sustainability in higher education (SDG 4.3). Its goal is to
study student attitudes toward using Al tools in higher education. The research question
is: Do students think Al threatens higher education in the next five years?

The manuscript is the logically completed stage of our research. Students from eight
Eastern European universities from four countries were surveyed as part of the study. This
survey was about students’ opinions on using Al tools as a threat to higher education.

This manuscript represents a continuation of the research that began in the initial
study [1]. Therefore, it is interesting to compare the data obtained here with the results of a
previous study’s initial research [1].

The research value is in generating new empirically and statistically sound evidence
about Al and higher education sustainability. The need for new data is driven by the rapid
adoption of Al tools in higher education, as well as in economics, science, and public life.
Based on scientific sources and regulatory documents, the authors examined one of the
conditions for achieving SDG 4.3. For the first time, the authors obtained, processed, and
analyzed the opinions of 1004 students from eight Eastern European universities on the
impact of Al tools on the “safe” learning environment (SDG 4.3).

These results are a starting point for monitoring students’ attitudes toward Al tools.
This fact allows us to make a mathematical model to predict changes in student attitudes
toward using Al tools in higher education.

The authors verified two pairs of statistical hypotheses. Each pair contains two
competing hypotheses.

The Research Hypothesis 1: the number of students who think that Al threatens higher
education in the next five years is 0.00%. This means that there will be no students who
think that AI will be a threat to higher education in the next five years. In other words, all
students exclude threats of Al to higher education in the next five years. This means that
we do not take random deviations into account.

Alternative Hypothesis 1: the number of students who think that Al is a threat to
higher education in the next five years is more than 0.00%. This means that some students
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perceive Al as a threat of Al to higher education in the next five years. This means that we
do not take random deviations into account.
Briefly, this pair of hypotheses can be represented as follows:

e  The Research Hypothesis 1: M(x) = 0.00%.
e  The Alternative Hypothesis 1: M(x) > 0.00%.

The Research Hypothesis 2: the difference between the number of students who think
that Al threatens higher education and students who are confident that Al will replace
university teachers in the next five years is 0.00%. This means that we do not take random
deviations into account.

Alternative Hypothesis 2: the difference in the number of students who think that Al
threatens higher education and students who are confident that Al will replace university
teachers in the next five years is not equal to 0.00%. In this case, the difference can be
greater than 0.00% or less than 0.00%. This means that we do not take random deviations
into account.

Suppose the number of students who think that Al threatens higher education is equal
to the number of students who are confident that Al takes the place of university teachers.
In that case, this means that students perceive Al as the only threat to higher education.

Suppose the number of students who think that Al threatens higher education is
less than the number of students who are confident that Al takes the place of university
teachers. In that case, not all students consider replacing university teachers a threat to
higher education.

Suppose the number of students who think Al threatens higher education is greater
than the number of students who are confident that Al takes the place of university teachers.
In that case, students may see additional threats to higher education.

Briefly, this pair of hypotheses can be represented as follows:

e  The Research Hypothesis 2: M(x1) — M(xz) = 0.00%.
e  The Alternative Hypothesis 2: M(x1) — M(x) # 0.00%.

Verifying these hypotheses helps study students’ opinions more deeply and obtain
new scientific facts.

The research, including a literature review, bibliometric analysis, experiment planning,
student survey, and statistical hypothesis testing, led us to these conclusions:

e  Achieving SDG 4.3. can be confidently associated with smart education and the use of
Al tools.

Here is a list of results linking together smart education, the use of Al in higher
education, and SDG 4.3:

(@) According to the student opinions, a significant number of students see a threat to
higher education, which does not allow us to talk about a “safe” learning environment.
This means that Al may have a negative impact on sustainability in higher education
(SDG 4.3).

(b) Such students can range from 10.17% to 35.42%. This figure is relatively high. Using
Al in higher education can lead to serious systemic problems requiring management
decisions in higher education.

(¢) The number of students who think Al threatens higher education is greater than those
who are confident that Al will replace university teachers. This means that students
can foresee some new additional threats to higher education from Al tools.

e  The study results help to conceptualize and move forward with didactic theory
and practice.

e  The study results are valid for forecasting, planning, and implementing organiza-
tional, pedagogical, and methodological measures to achieve SDG 4.3 through a “safe”
learning environment. Such a package of activities should be developed in close
cooperation with experienced managers, highly qualified scientists, and university
leaders, with the administrative support of national governments.
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The research results are ensured by (a) the validity of the methodology and source
data; (b) reliable and economical modern research methods; (c) using clear instructions
when interviewing respondents; (d) eliminating the contact between observer and student
through the cloud technologies for the survey; (e) the representativeness of the data ob-
tained; (f) a standard level of statistical testing of experimental data; (g) the consistency of
the results with previously published data.

2. Literary Review
2.1. General Theoretical Framework

Since 2000, and especially during the United Nations Decade of Education for Sustain-
able Development (2005-2014), many universities began to offer educational programs on
sustainable development (N. Dan and T. Mino [17]). For example, researchers J. Carey et al.
from a private business college in the United States developed a course on sustainability
and consumerism in the humanities, physical sciences, and business disciplines [12]. Their
course material is presented in the context of five key competencies related to teaching
sustainability in higher education [12,13].

At the start of the Decade of Education for Sustainable Development, Halifax (Nova
Scotia) brought together 35 experts in the field of Higher Education for Sustainability
(HES) from October 27 to 29, 2005 [20]. Experts represented 17 countries. Their meeting
represented the first meeting of HES researchers to bring together international researchers.
They aimed to understand HES research [20] further, providing new impetus for higher
education sustainability research.

The author of the paper [10] noted that the sustainability of higher education requires
effective pedagogy that will empower future leaders. This pedagogy should motivate
future leaders to ensure the sustainability of their social systems [10].

An article by P. Biberhofer et al. [13] argues that implementing sustainable action
strategies requires core competencies and more profound knowledge about values and
worldviews. The authors interviewed entrepreneurs and leaders of non-profit organiza-
tions and businesses implementing sustainable strategies. According to the author of the
paper [10], the following teaching approaches are recommended [13]: “active learning;
learner-centered learning; reflective learning; cooperative learning; experiential learn-
ing; problem-based learning; interdisciplinary learning, transdisciplinary learning, and
transformative learning”. This study’s respondents were from five European regions: Vi-
enna, Gothenburg, Brno, Bolzano, and Vechte [13]. As we can see in this article and our
manuscript, the interviews include respondents from Eastern Europe [2,27].

The authors of the paper [11] devoted their research to developing a curriculum for
Indonesian universities. The authors aimed to link educational institutions with the Islamic
financial industry. The new curriculum complements the accounting knowledge standards
with basic knowledge of Islam and Islamic accounting [11].

In Germany (L. Weh and L. Kinne [6]), students implemented the student project
“Students create sustainable universities in North Rhine-Westphalia” as part of an open and
massive online course. The transdisciplinary teaching methods that organize the course
“encourage creativity and reflective discourse about alternative images of the future of sus-
tainable institutions, processes and education” [6]. Indeed, teachers have the opportunity
and desire to implement educational projects on sustainable development and conduct
research with students on the sustainability of HE institutions [8]. The students surveyed
also expressed interest in presenting their research on sustainable development [19].

The authors of the study [15] observed 20 graduate students from Israel. These stu-
dents studied social-ecological systems. The authors applied Transformational Sustainable
Education (TSE) to teach students. TSE contributed to “the accumulation of knowledge by
these students and also encouraged their actions to protect the environment” [15].

An interesting study was conducted in Mexico. The authors examined higher edu-
cation institutions” impact on students’ sustainability orientation [19]. Statistical analysis



Sustainability 2024, 16, 4596

50f19

showed that university programs and activities did not lead to differences between fresh-
man and senior students [19].

Leaders at one of Oman’s leading universities have also taken concrete steps to inte-
grate sustainable development into university life and the University’s curriculum [9].

Despite the vast geography and wide range of research areas, the authors of scientific
works still need to include the issues of threats and security to the sustainability of higher
education [6,8,10-13,15,19]. The authors of the works mentioned above describe educa-
tional programs, pedagogical approaches and methods, course projects, and events. Only a
researcher from Malaysia argues that the effectiveness of teaching and learning programs
needs to be maintained satisfactorily [10]. The initial study [1] describes students” points of
view on the possibility of replacing university teachers with Al tools. At the same time, the
authors of the paper [7] state “insufficient attention to students’ points of view”.

The United Nations defines “Sustainable Education” as “an approach to learning that
focuses on the environmental, economic and social sustainability of our planet” [28]. This
goal is called Sustainable Development Goal 4 (SDG 4) [29]. SDG 4.3 integrates technical,
vocational, and higher education [30]. The full description of SDG 4 is “By 2030, ensure
equal access for all women and men to affordable and quality technical, vocational and
higher education, including university education” [31].

“Smart education” is a complex and interesting educational paradigm related to
sustainability and Al [3]. The author K. Demir [32], when defining “Smart education”
through a “pedagogical approach,” connects smart education with the sustainability of
higher education. He writes that “Smart education” is “the effective and consistent use
of information and communication technologies to achieve learning outcomes using an
appropriate pedagogical approach” [32].

R. Bajaja and V. Sharma [33] take a different approach to the definition of “smart edu-
cation”. They understand “smart education” as providing personalized learning anywhere,
anytime, using Al [33].

According to sources [3,33-36], “smart education” is associated with Al tools and
contributes to the achievement of SDG 4, including SDG 4.3.

The implementation of SDG 4 is ensured by three means. One of them is an “Effective
learning environment” [29]. It involves “building and modernizing educational institutions
that are child-, disability- and gender-sensitive, and providing safe, nonviolent, inclusive
and effective learning environments for all” [29]. Based on understanding this means of
implementing SDG 4, the manuscript’s authors will consider the students’ opinion about
a “safe” learning environment when implementing SDG 4.3. The terms of a “nonviolent,
inclusive, and effective learning environment” will be addressed in other manuscripts.

According to modern scientific sources, using Al satisfies the conditions of learning
“anywhere, anytime” [37,38]. Al, as a new element of modern digital learning, can already
form the necessary skills of learners [39,40]. Source [32] shows that “smart education”
includes learners, educational technologies, new approaches to teaching and learning, and
educators. The article’s authors [34] note that “smart education” includes smart pedagogies
as a methodological issue, smart learning environments as a technological issue, and smart
learners. So, two scientific sources confirm that “smart education” is associated with
“learners” [32,34]. An additional source [41] affirms that smart education is associated with
students. At the same time, the authors of the source [7] draw attention to “insufficient
attention to students’ points of view”.

Based on the totality of scientific facts presented in papers [32,34,37—41], the opinions
of “learners” about the use of Al in HE services were examined.

The research of students’ opinions corresponds to the “service economy” concept.
In the “service economy”, much attention is paid to studying the opinions of “learn-
ers” [42-45]. Some scientific works [2,42-45] emphasize that the opinion of the consumer
of educational services (in our case, “learners”) is very important for the “service econ-
omy”. Researchers D. Proctor and L. Rumbley from Australia and the Netherlands noted
“insufficient attention to student perspectives” [7]. Therefore, if one accepts that university
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students (“learners”) are an active part of the service economy, then the importance of this
manuscript increases.

Combining data from sources [1,3,33-40,46,47], we can state that Al has become an
integral and essential tool for achieving SDG 4.3. Today, Al tools quickly adapt educational
programs to the individual needs of “learners”. This promotes the personalization of
learning for “learners”. Al software helps collect and analyze educational data, identify per-
formance trends, identify student knowledge weaknesses, and manage the didactic process.
Al tools also make it easier to create interactive learning platforms. Such platforms create
individual educational trajectories for developing learners’ critical and creative thinking.

In this manuscript, the authors tested whether the use of Al in HE services meets the
conditions of a “safe” learning environment (SDG 4.3).

The authors adhere to the following idea: If students see a threat in using Al in HE
services and increasingly encounter Al tools in their learning practice [1,3,33—40,46,47],
we cannot say that the “safe” environment condition is met. The above literature review
showed a “blind spot” in didactic theory and practice.

Indeed, despite the generally positive expectations of the academic and student com-
munity from the use of Al in higher education, students may experience concerns such as
the following:

1. One of the main concerns is the issue of data security. With the increasing amount
of information Al collects for personalized learning comes the risk of data breaches
and violations of student privacy. Students may fear their personal information being
misused or becoming the target of cyberattacks.

2. Automation of didactic processes may cause a job reduction for teachers and even
their complete replacement with Al tools. As the initial study shows [1], 10.85% of
respondents living in Eastern European countries are confident such a scenario will
be realized within the next five years. Students may need help acquiring new skills
and adapting to organizational and didactic conditions.

There may be other reasons why students may perceive Al tools as a threat to higher
education.

We need to find out how accurate these fears may be. Considering the relative nature
of Al's threats to student life, their assessment is based on a student survey.

After checking the “safe” learning environment, the authors compared the number
of students who think Al threatens higher education and students who are confident that
Al will replace university teachers in the next five years [1]. This comparison allows us
to obtain additional information about the fulfillment of the “safe” learning environment
condition of SDG 4.3.

By surveying “learners” (students) in terms of their attitudes toward Al, the authors
test the students’ opinions about a “safe” learning environment for SDG 4.3 [29].

2.2. Bibliometric Analysis

Higher education is one of the objects of study of the sustainable development
paradigm because it combines several SDGs (SDG 4 and others) into one cluster and
is also a “bridge” between different SDGs.

The quality of education [48-50], the widespread introduction of open forms of online
education [51,52], Al as an element of the educational process [53,54], virtual [55] and
experimental learning [56], gamification [57], and other innovative digital educational
initiatives [58] make education more focused on modern business needs [59,60], which
have a significant impact on the formation of the sustainable development paradigm [61,62].

There are many definitions of what constitutes a safe school, for example [63]. “Safe
learning environment” is defined by L. Holley and S. Steiner in [64]. This “safe learning
environment is free of the threat of emotional or psychological harm and allows students
to risk exploring difficult issues and express their views honestly” [64].

The Universal Declaration of Human Rights enshrines the right to freedom from
‘emotional or psychological harm’. This Declaration states that every person has the right
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not only to lifelong education but also to a “safe learning environment”, expressed through
many paragraphs of this Declaration (https://www.un.org/en/about-us/universal-decla
ration-of-human-rights, accessed on 10 April 2024).

A bibliometric analysis was conducted to find a connection between the term “sus-
tainability” and various aspects of higher education. An array of publications was ex-
amined, the dataset (46,870 articles) of which was generated on 12 February 2024 (https:
//www.scopus.com/) using the query “sustainability”. To conduct a bibliometric analysis,
the following restrictions were introduced into the search query:

1. Restriction 1. Indexation period—2022-12.02.2024 (period of intensification of Al research).

2. Restriction 2. Field of knowledge—social sciences; business, management, and ac-
counting; economics; econometrics; finance; decision sciences (socio-economic and
behavioral components of the sustainability phenomenon).

3. From 46,870 articles, after restrictions 1 and 2, the 5000 most cited articles were
selected. Based on this dataset, VOSViewer v. 1.6.19 built a keyword map (Figure 1,
https:/ /www.vosviewer.com/, open access software).
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Figure 1. Query “sustainability”: Keyword map.

Figure 1 was drawn using the VOSviewer (version 1.6.19) tool. Analysis of the clusters
in the map made it possible to identify a set of keywords that “link” sustainability and
higher education (from the top 3% keywords by prominence): Al, ICT, knowledge, knowl-
edge management, behavioral research, digitalization, teaching, learning, stakeholder
engagement, student, and survey. It should be noted that the “higher education” and “Al”
clusters are connected using the keywords “learning” and “student” (Figure 2).

Figure 2 shows key clusters for publications (https://www.scopus.com/, analysis
tool—VOSviewer). The analysis of keywords identifies the studies that are associated with
challenges when studying the dyad “sustainability—higher education” (“barriers” and
“risk assessment”). At the same time, security issues and threats that should be considered
when introducing Al into the educational process have been neglected.
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2.3. Brief Summary of the Literary Review

The results of the literature review, including bibliometric analysis, showed that
the following:

1.  Achieving SDG 4.3. can be confidently associated with smart education [3,33-36].
Smart education is associated with Al tools [3,32,34,37-41].

2. The problem of Al as a threat to the educational process in the context of sustainability
should have been systematically considered when conducting stakeholder surveys.
Bibliometric analysis showed that in those branches of knowledge studied, the terms
“security” and “threat” do not describe socio-economic impact on society. Let uss
talk about technical branches of knowledge. The terms “security” and “threat” are
material (environmental safety, threat to water resources, etc.) and are associated with
equipment, not algorithms.

3. The opinion of students regarding the applicability of Al in the daily practice of higher
education, taking into account possible reasons for concerns, is essential. A “safe
learning environment” is defined as “free of the threat of emotional or psychological
harm and allows students to risk exploring difficult issues and express their views
honestly” [64].

4. The ultra-fast spread of Al tools in the higher education system has created a “blind
spot” in didactic theory and practice. Studying students” opinions about potential
threats from using Al will bring new scientific knowledge to didactic theory and
practice. This new scientific knowledge concerns the conditions for a “safe” learning
environment in achieving SDG 4.3.

The above facts and data form the study’s high relevance.

3. Materials and Methods
3.1. Total Data

This manuscript continues to present the results of a regional study on using Al tools
in universities in Eastern Europe. The research methodology is described in detail in
the papers [1,2,27]. However, the fundamentally important aspects of the technique are
described below.

The results presented in the manuscript were obtained from December 2022 to Febru-
ary 2024 in Poland, Kazakhstan, Slovakia, and Ukraine.

The basis of this study is the concepts of sustainable development [65,66] and “service
economy” [42-45]. The author’s research plan covered both the study of the theoretical
framework for the sustainability of higher education and didactic theory, as well as the
empirical testing of “blind” spots at the intersection of the sustainability of higher education,
the practice of smart education, and the use of Al tools. The conceptual approach consisted
of empirical testing in countries with low and medium tertiary education enrollment [67].

Reliable and cost-effective research methods were used by the authors [1,2,27,68,69]:

Drawing up a concept and formulating hypotheses;

Drawing up a research methodology;

Study of scientific sources and documents;

Bibliometric analysis;

Survey of students using an electronic questionnaire;

Primary processing and graphical visualization of survey results based on standard
Al tools;

e  Statistical analysis based on standard Al tools and verification of statistical hypotheses.

Bibliometric analysis was carried out according to the standard methodology used by
the authors previously in the initial study [1].

3.2. Survey

In the initial study, a survey of “learners” was conducted at universities in the Eastern
European educational services market [1]. The student survey was conducted from April



Sustainability 2024, 16, 4596

10 of 19

2023 to January 2024. The early results of C. Tapia-Fonllem et al. have proven [19] that
interaction between students from different cultures improves skills for learning sustain-
ability and problem-solving. Therefore, countries have been selected to ensure maximum
social, cultural, and economic diversity. Students from three Eastern European countries
(Poland, Slovakia, and Ukraine) and one partially Eastern European (Kazakhstan) were
surveyed. Both state- and non-state-owned universities are involved.

The questionnaire includes (a) appeal to respondents, (b) metrics, and (c) body [1,69].

Part (a) informs respondents of voluntary and anonymous participation [1,69].

Part (b) includes four routine metric questions about the country of residence and
demographic characteristics [1,69].

Part (c) is the central part of the electronic questionnaire [1,69]. The main issue, which
is directly related to the condition of a “safe” learning environment, is as follows:

Question No. 10: Do you think Al will threaten higher education in the next five years?

The authors formulated this question based on the definition that a “safe learning
environment is free of threat of emotional or psychological harm” [64]. This question asked
students about their perceptions of the threat of emotional and/or psychological harm. If
students, as consumers of educational services, think about the potential threat from Al,
they cannot talk about the “safe learning environment”.

This question has five answers. There are two positives (Definitely yes and rather yes),
two negatives (Rather not and definitely not), and one neutral (Hard to say).

Sequential (nested) sampling was used for the empirical part of the study [1,69]. Such
sampling is based on the selection of rows or groups of population units [69]. When the
authors selected groups of respondents, they also sought to achieve diversity.

A separate questionnaire was created for each group of respondents. The question-
naires were completed in three languages: English, Polish, and Ukrainian. The authors
posted the questionnaires on the National Louis University cloud service. This measure
made it possible to create separate questionnaires for each group of respondents. Also, this
helped eliminate errors in collecting and processing student responses.

All ethical principles were followed.

3.3. Respondent Groups

All respondents were first-level (bachelor) students (Table 1). They studied sciences
that were not related to computers and IT technologies. In other words, respondents did
not study Al technologies professionally and may have had varying personal experiences
in using them.

Table 1. Description of respondents.

Group Number Universit Gender Number of
and Country y (M/F/Other) Respondents
1. Slovakia University of Economics in Bratislava 34/27/0 61
2. Poland National Louis University 81/283/0 364
3. Poland WSEI University 12/33/0 45
4. Poland AS University named after Mieszko I 39/17/0 56
5. Kazakhstan Karaganda Un%v.ersrcy named after 29/43/1 73
Academician Buketov
6. Ukraine West Ukrainian National University 31/86/1 118
7 Ukraine Taras Shevchenko Na}tlonal University 54/88/2 144
of Kyiv
. Ternopil National Pedagogical
8 Ukraine University named after V. Hnatyuk 32/211/0 243
Total - 312/788/4 1104

So, the empirical part covered 1104 respondents (Table 1). These were surveyed by
eight groups of students from four Eastern European countries. Of these, 312 were men
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and 788 were women. Only four respondents declared “other” gender. The numerical
boundaries of the groups ranged from 45 to 364 participants. Participant age ranges from
18 to 64. Thus, social, cultural, and economic diversity was achieved.

The student survey has resulted in new empirical findings related to higher education
sustainability, smart education, and Al tools. The authors obtained an overall picture that
allows us to judge the “safe” learning environment using Al tools.

3.4. Verification of Statistical Hypotheses

The authors used two different methods for verifying statistical hypotheses at various
stages of processing the new empirical data obtained. Both methods are borrowed from
well-known sources [68,69]. Concerning this study, some verification details are described
in the papers [1,27].

For the calculation of statistical indicators, a special hint (prompt) for ChatGPT 3.5
was created [70]. The authors verified statistical hypotheses in Sections 4.3—4.5 using a
standard procedure borrowed from sources [68,69].

In the first stage, the authors tested the hypothesis of an unknown mean. The essence
of this method is to calculate t-statistics [68,69]. Testing hypotheses is to compare the
sample mean, M(x), with a given number y [68]. One-way testing was chosen because the
response rate of respondents could not be less than 0.00%.

In the second stage, the authors compare the averages of two independent samples.
The essence of this method is to calculate z-statistics [66,67]. Testing hypotheses compares
the difference between M(x1) — M(xz) and 0.00. In the second stage, two-way verification
was adopted because the result can be either more than 0.00% or less than 0.00%.

The authors used a standard verification level [68] of 0.05 (x = 0.05) at each verifica-
tion step.

Having completed the discussion, the authors wrote a conclusion.

4. Results

4.1. Primary Processing of Survey Results: Do You Think Al Threatens Higher Education in the
Next Five Years?

The respondents’ choices for this research question are shown in Table 2. The number
N denotes the number of responses.

Table 2. The answers of respondents.

Group Number N Definitely = Rather Hard to Rather  Definitely

and Country Yes Yes Say Not Not
1. Slovakia 59 2 4 27 24 2
2. Poland 363 21 71 114 121 36
3. Poland 44 6 6 9 20 3
4. Poland 56 4 12 24 13 3
5. Kazakhstan 73 9 14 27 19 4
6. Ukraine 118 10 22 28 40 18
7. Ukraine 144 16 35 24 53 16
8. Ukraine 242 16 46 94 62 24
Total 1099 84 210 347 352 106

Table 2 shows that out of 1104 respondents, 1099 answered the research question. The
number of refusals (5) does not affect gender and other diversity (Table 1). Respondents’
answers vary across groups (Table 2). At first glance, there are fewer positive choices
(“Definitely Yes” and “Rather Yes”) than negative choices (“Definitely Not” and “Rather
Not”). A minority of students see Al as a threat to higher education in 5 years.

Table 2 shows that the number of students who positively and negatively assess the
threat of Al to higher education varies in different groups. For example, approximately the
same results were obtained in all groups of Polish respondents (2, 3, and 4) and two groups
of Ukrainian respondents (6 and 8).
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However, analyzing the data in Table 2 makes it difficult to establish the predominance
of positive and negative choices for individual groups of respondents.

4.2. Calculation of Statistical Indicators

The authors showed statistical indicators in Table 3. Positive responses “Rather Yes”
and “Definitely Yes” were set to 1.0 to calculate them. The remaining answers were set
to 0.0.

Table 3. Statistical indicators for t-statistics and z-statistics [70].

Group of

Respondents N My Ox
1. Slovakia 59 10.17 30.22
2. Poland 363 25.34 43.50
3. Poland 44 27.27 44.54
4. Poland 56 28.27 45.18
5. Kazakhstan 73 31.51 46.45
6. Ukraine 118 27.12 44.46
7. Ukraine 144 35.42 47.83
8. Ukraine 242 25.62 43.65
Total 1099 26.75 49.07

Table 3 shows that the sample means, M(x), differ significantly. The difference M(x)
ranges from 10.17% to 35.42%. That is, the difference is about 25.00%. So, the magnitude of
the difference is 2.5 times greater than the value of the lower limit. At the same time, the
standard deviation values for the sample, Jy, exceed the average M(x) values in all cases.
For group 1 from Slovakia, this excess is about three times. Therefore, the answer to the
research question is not apparent. A reliable, statistically predictable result can be obtained
by verification of statistical hypotheses. Statistical indicators allow us to proceed directly to
the verification of statistical hypotheses. In total, M(x) varies between 25.00% and 28.00%.
In Slovakia (group 1), the minimum value M(x) = 10.00% was obtained. In one group from
Ukraine (7) and a group from Kazakhstan (5), the maximum values of M(x) were obtained.
For these two groups, the values vary within the range M(x) = 31.00-35.00% (Table 3).

4.3. Verification of Statistical Hypotheses: The Number of Students Who Think That Al Threatens
Higher Education in the Next Five Years Is 0.00%

Table 4 shows data on the verification of statistical hypotheses.

Table 4. T-statistics (one-way verification, pg = 0.00%).

Indi Value

ndicators 1 o 3 4 5 6 7 8
Sample size, N 59 363 44 56 73 118 144 242
The average of the sample, My 10.17 25.34 27.27 28.27 31.51 27.12 35.42 25.62

The standard deviation for the sample, Jy 30.22 43.50 44 .54 45.18 46.45 44 .46 47.83 43.65

Average error, SX =0x/\/n
Value | tg | for uo = 0.00%,
(M) — po)/Sx

Value ty,p for the standard testing level

of & (0.05)
I tstar | > Erapl

3.934 2.283 6.715 6.037 5.437 4.093 3.986 2.806
2.585 11.099 4.061 4.682 5.796 6.626 8.886 9.131

1.645 1.645 1.645 1.645 1.645 1.645 1.645 1.645
Yes Yes Yes Yes Yes Yes Yes Yes

Table 4 shows that the t-statistics |fsy | is more than the #,;, for a given number
(1o = 0.00%) for all groups of respondents; alternative Hypothesis 1 is accepted for each
group of respondents.

Table 4 shows that, in fact, the number of students who think of Al as a threat to
higher education can range from 10.17% to 35.42%. This number is high. Statistically, one
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in ten (and sometimes one in three) students think that Al threatens higher education.
If university leaders, governments, and the teaching community do not accept a set of
organizational, pedagogical, and methodological measures, then managing the higher
education system may become a problem. Indeed, if 1/3 of the student community thinks
of Al as a threat, this is probably only a partially healthy community. In this case, expecting
an adequate response from such a community to management decisions takes time.

So, at the standard test level (0.05), the authors obtained a statistically significant
difference from zero for each group of respondents.

4.4. Primary Processing of the Results: Comparison of the Number of Students Who Think That Al
Threatens Higher Education and Students Who Are Confident That Al Will Take the Place of
University Teachers in the Next Five Years

Statistical indicators from these two independent samples are summarized in Table 5.

Table 5. Comparison of statistical indicators from this manuscript (Table 3) and from the paper ([1],
Table 4).

Research Problem M) Sx
Number of students who think that Al threatens higher education in
. 26.75 49.07
the next five years
Number of students who are confident that AI will take the place of 10.85 31.10

university teachers in the next five years ([1], Table 4)

Table 5 shows that the average values of two independent samples, M(x), differ. At
the same time, the values of the standard deviation for each sample, J,, exceed the average
values of the sample M(x). This excess is about three times that of the second sample [1].
Therefore, the answer to the research question is not apparent. A reliable, statistically
predictable result can be obtained by verifying the statistical hypotheses.

4.5. Verification of Statistical Hypotheses: Comparison of the Averages of Two Independent Samples

Data on the verification of statistical hypotheses for both groups of respondents’
answers are shown in Table 6.

Table 6. Comparison of statistical indicators from this manuscript (Table 3) and from the paper [1].

Number of Students Who Think Number of Students Confident

Statistical Indicators That AI Threatens Higher that AI Will Take the Place of
Education in the Next Five Years = University Teachers in the Next
(Table 3) Five Years [1]
The size of a sample, N 1099 599
The expected value, M(x), % 26.75 10.85
[ M(x1) — M(xp) | 15.90
M1 — M2 0.00
The standard deviation for the sample, Jy 49.07 31.10
Average error, Sy = 6x/+/n 1.480 1.271
Sy? 2.191 1.615
1612 — $521 0.576
V($1% = 5% 0.759
| Zstat | = [M(x1) — M(x2) — (1 — p2)l/v/($1% = $27) 20.950
Result, |zgr | >z Yes

Table 6 shows that for the z-statistics | zg4 |, there is more than the z;,;. In this case,
Alternative Hypothesis 2 is accepted. According to Table 5, the number of students who
think AI threatens higher education is more significant. This means that students may see
some additional threats to higher education. This may become a topic for future research.
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So, at the standard verification level (0.05), the authors obtained a statistically signifi-
cant difference between these two sample means.

5. Discussion

The study of references in the sections “Introduction” and “Literature Review” showed
the relevance of this study from five points of view:

(@) The United Nations has shown interest in the spread of Al The message, published
on 26 October 2023, states that there is “the task of resolving crises in the field of
educational services”.

(b) According to the State Council of China’s official initiative in Al, China should become
the world’s main center of innovation in this field by 2030.

(c) Smart education is related to Al tools, higher education sustainability, and “learners”.

(d) University students (“learners”) are an active part of the service economy.

(e) Issues of the safety of using Al in educational activities have yet to be the subject of
numerous studies and scientific publications.

As shown in the Literature Review section, if students see Al as a threat to higher
education and encounter Al tools in their teaching practice, we cannot claim that the
condition of a “safe” environment is met. According to the survey (Table 3), the values
of M(x) for the number of students who think Al threatens higher education in the next
five years range from 10.17% to 35.42%. This means that students can see Al as a threat to
higher education.

Alternative Hypothesis 1 was accepted for all groups of respondents (Table 4). At
the standard verification level (0.05), there are no groups in which students do not see a
threat to higher education from Al The number of students who think Al threatens higher
education in the next five years ranges from 10.17% to 35.42%. Thus, between 10.17% and
35.42% of students think that Al will threaten higher education. The authors emphasize
that this is the number of student opinions. Since this number is statistically significantly
different from zero, we cannot discuss a “safe” learning environment (SDG 4.3). From the
point of view of a “safe” learning environment (SDG 4.3), it is necessary to develop a set of
organizational, pedagogical, and methodological measures. It is difficult to say precisely
what these measures could be at this research stage. Why is this difficult to say at this stage
of the study?

First, at this study stage, the authors did not plan to study what kind of harm the
students meant, emotional or psychological.

It has been proven in several studies that emotional problems lead to mental health
problems and can even lead to depression [71,72]. M. Dahlin, N. Joneborg, and B. Runeson
associated emotional issues with comorbidities such as personality changes [73]. According
to a report by S. Ko, E. Kua, and C. Fones [74], about 57% of medical students in Singapore
suffer from mental distress. Additionally, approximately 57% of college students in the
United States experienced significant emotional distress (T. Mosley et al. [75]). Currently,
emotional disorders also make it difficult for young people to maintain appropriate social
relationships with peers and adults [72]. In particular, the impact of cyberstalking on
mental health was studied in [76]. The consequences of cyberstalking identified in this
study [76] highlight that cyberstalking should be a concern for mental health professionals.
The authors believe that the results described by J. Worsley et al. [76] and the empirical
data obtained can, to some extent, be correlated.

Second, for the authors, as experts in management sciences, it was essential to record
the presence or absence of a “threat of emotional or psychological harm” [64]. Once the
authors or other scientists empirically determine the type of potential harm (emotional or
psychological), we will see what organizational, pedagogical, and methodological measures
need to be taken.

Comparison of two independent samples led to the adoption of Alternative Hypothesis 2.
The number of students who think Al threatens higher education is more significant
(Table 4). This means that students can foresee some additional threats to higher education.
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In this manuscript, the number of students who think Al threatens higher education
ranges from 10.17% to 35.42%. Thus, the new data obtained are generally consistent with
the data previously published in the initial study by [1].

Y. Lee, R. Davis, and ]. Ryu [77] examined teachers’ perceptions of using artificial
intelligence in education. A total of n = 20 school teachers were interviewed in the online
survey. Although this paper can provide exciting and valuable suggestions for effective
professional learning for teachers using Al, we cannot compare the authors’ results with
those published in the paper [77].

The study has limitations. First, the authors described the results of a survey of
university students from the same four Eastern European countries [1]. Organizing a
survey in other countries will also help develop didactic theory and practice. Secondly,
the authors decided to analyze demographic characteristics” influence on attitudes toward
Al use in higher education in one of the following manuscripts. Thirdly, the authors
needed to set their own goals for developing a set of organizational, pedagogical, and
methodological measures.

The number of respondents (1104) and the accepted standard level of testing statis-
tical hypotheses (0.05) are necessary and sufficient conditions for obtaining statistically
substantiated new scientific facts.

6. Conclusions

Smart education and the use of Al tools contribute to achieving SDG 4.3. Assessing
students’ (learners) attitudes towards Al and the prospects for its use is essential for
organizing the interaction of students with Al and developing didactic theory and practice.

1. A study of student attitudes towards using Al in higher education resulted in three
new scientific facts, empirically and statistically substantiated. These three facts link smart
education, the use of Al in higher education, and SDG 4.3:

1.1. According to the processing of student opinions, the condition of a “safe” learning
environment is not met for a significant part of students. This means that Al may have a
negative impact on achieving sustainability in higher education (SDG 4.3).

1.2. Such students can range from 10.17% to 35.42%. This figure is relatively high.
Using Al in higher education can lead to serious systemic problems in managing the
HE system.

1.3. The number of students who think Al threatens higher education is greater than
that of students who are confident that Al takes the place of university teachers. Thus,
students can foresee additional threats to higher education from Al tools.

2. This study’s facts (empirically and statistically substantiated) help conceptualize
and move forward with didactic theory and practice.

3. The facts are the basis for forecasting, planning, and implementing a set of organi-
zational, pedagogical, and methodological measures related to SDG 4.3. Such a package of
activities should be developed in close cooperation with experienced managers, highly quali-
fied scientists, and university leaders, with the administrative support of national governments.

4. The goals of the further research stage are the influence of Al tools on the conditions
of “non-violence” and “efficiency” of the learning environment, as well as some of the
limitations of this study. Finding new potential threats may also be the goal of the further
research phase.
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