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Abstract: In their struggle to offer a sustainable educational system and transversal competencies
for market requests, significant transformations characterise the higher education system in Serbia
and Romania. According to EU policy, these transformations are related to educational reforms and
the introduction of new technology and methodologies in teaching and learning. They are expected
to answer to the PISA requirements and to increase the DESI (Digital Economy and Society Index).
They are also likely to mitigate the inequity of HEIs (higher education institutions), empowered
by a structured, goal-oriented strategy towards agile management in HEISs that is also appropriate
for new market demands. Our study is based on an exploratory survey applied to 139 Romanian
and Serbian teachers from the Information Technology School—ITS, Belgrade, and Spiru Haret
University, Romania. The survey let them provide their knowledge of Al or their perceptions of the
difficulties and opportunities of these technologies in HEIs. Our study discovered how difficulties
and opportunities associated with Al impact HEIs. This study aims to see how AI might assist
higher education in Romania and Serbia. We also considered how they might be integrated with the
educational system, and if instructors would utilise them. Developing creative and transversal skills
is required to anticipate future breakthroughs and technological possibilitiesThe new methods of
education focuses on ethics, values, problem-solving, and daily activities. Students’ learning material,
how they might achieve critical abilities, and their educational changes must be addressed in the
future. In this environment, colleges must create new digital skills in IA, machine learning, IoT,
5G, the cloud, big data, blockchain, data analysis, using MS Office and other applications, MOOCs,
simulation applications, VR/AR, and gamification. They must also develop cross-disciplinary skills
and a long-term mindset.

Keywords: higher education institutions (HEI); artificial intelligence (Al); transversal skills

1. Introduction

Regarding the quality of academic performance among students, PISA shows that
students’ socioeconomic status still significantly impact their academic performance. Ac-
cording to a study in Singapore, the country with the best education system, “Wrong
recruitment decisions can result in 40 years of poor teaching”. As a result, it is not just
about your school, but the system’s overall success. Moreover, they stress that students
learn at different points in their lives [1].

High-quality learning outcomes and relevant competencies are the goals of HE. The
quality of education is assessed using appropriate methods to addresses current and future
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issues. Blockchain and MOOCs can improve education. Externally conducted internships,
simulations and experiments by practitioners, and degree theses developed with non-HEI
organisations may represent educational quality. Additionally, student engagement and
learning outcomes are important markers of instruction quality.

“Rewrite the Meritocracy” is the ground of the Singaporean system. For the ability to
lead, manage, and achieve coherence in teaching and learning, goals and standards must
be clearly defined and rigorously enforced. Moreover, teachers and administrators must be
of the highest calibre [2-5]. Rewards and recognition programs can motivate employees,
such as honours and salary bonuses. The students should also be evaluated individually,
following their excellence strategy. However, emphasising the meritocracy alone is not
enough to guarantee equity [6].

In European countries, digital performance and evolution in digital competitiveness
are evaluated by the Digital Economy and Society Index (DESI), a composite index. The
DESI is composed of connectivity, human capital related to the internet, the use of internet
services and online businesses, the integration of digital technology, and digital public
services such as e-government and e-health [7]. Technology refers to facilities brought
by Massive Open Online Courses (MOOCs), e-learning platforms, artificial intelligence
(AI), and blockchain. Methodology refers mainly to implementing new teaching styles
such as learning by doing, solving problems, gaming, interactive teaching, and developing
transversal competencies and transferable knowledge. According to the DESI, Nordic
countries (the Netherlands, Lithuania) have the most advanced digital economies, are
the top performers in terms of internet user skills, advanced skills, and development,
and have the highest rate of information and communications technology (ICT) usage by
workers, as well as the highest shares of ICT specialists in total employment. At the same
time, Bulgaria, Romania, Italy, and Serbia oppositely tilt the scale/balance, but they all
have great potential for improvement. Furthermore, through its Digital Skills and Jobs
Coalition, the Commission seeks to further reduce the digital skill gaps by fostering the
sharing, replicating, and upscaling of best practices in training and matching for digital
jobs, certification, and raising awareness [8].

Keeping this context in mind, universities have to create new learning environments
that support the understanding of digital technologies. They might use technology, such
as MOOC platforms [9,10], blockchain, and Al to facilitate problem-based learning by
performing creative simulations and experiments. The balance between working and
social life could be more manageable if Al facilities were implemented correctly in e-
learning and on e-learning platforms. Modern students must be prepared for the future’s
businesses and be capable of solving different problems with the transversal skills acquired.
Therefore, these universities must create transversal and transferable skills [11,12]. This
would be made possible by the innovative mindset of the teachers and their ability to
juggle disruptive innovations. They will bring a competitive advantage, facilitate the
smooth transition from school to the business field, and evolve continuously and include
sustainable development goals (SDGs) in education transversally [4,13].

This study involves cabinet research, examining the academic units of available knowl-
edge and experience. Various publications of international and national institutions were
used as sources, including: OECD, USAID, UNESCO, the European Commission, the
United Nations, the World Economic Forum, IASA, the Republic of Serbia Government,
and the Statistical Office of the Republic of Serbia [14-24]. In addition, this is exploratory
research, given that data from 103 Serbian teachers from the Information Technology
School—ITS, Belgrade, and Spiru Haret University, Romania were analysed to determine
these teachers’” knowledge of Al or their perceptions of the difficulties and applications of
these technologies in HEIs. Our study evaluates the challenges met in the implementation
of Al in HEIs, the applications brought by the performance of Al in HEIs, and the influences
between them.

The motivation for this research is the intention of the researchers to comprehensively
view and present the higher education sector in the Republic of Serbia and Romania. In
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addition, researchers in higher education institutions in these countries are interested
in implementing modern technologies in education and are actively involved in their
implementation and use in their faculties.

The study’s objective is to discover the main difficulties and applications brought by
Al technology in the current stage of the educational system in Romania and Serbia and to
discover if the teachers are eager to implement those technologies in their teaching process.
Therefore, the main focus of the research is dealing with the objectives of our analysis and
analysing formative and reflective variables.

We used the IMRaD model (introduction, methods, results, and discussion) for the
paper structure, with modifications. Following the introduction chapter, we will offer a
necessary theoretical background in a chapter with the same title, clarifying the goals of
higher education and providing explanations regarding Al Following that, we will conduct
a SWOT analysis of the Serbian and Romanian higher education systems. The methodology
chapter will provide the model built for this research study and the strategies that we will
utilise to perform our research. We will present the study objective, the survey that will be
conducted, and the variables and hypotheses that will be employed. We will provide the
findings of our investigation in this chapter. In the discussion chapter, we will explore the
essential findings of our study and compare them to the findings of other recent studies.
At the end of the chapter, we will conclude the study and examine the theoretical basis,
implications, limitations, and subsequent actions.

2. Theoretical Background

The Common Digital Competence Framework for Teachers emphasises five directions
for obtaining digital competence for teachers: information and data literacy, communication
and collaboration, digital content creation, safety, and problem solving [25].

Information and data literacy was addressed in HEIs and refers to performing the
analysis, interpretation, comparison, and evaluation of sources of data, as well as infor-
mation on the basics of Al and its applications, and applying searches to obtain data and
information for applying leading Al technologies.

Communication and collaboration are essential in student—teacher relations, and offer
the opportunity to develop imaginative and transversal skills to anticipate future inventions
and the potential of new technologies [25]. Ethics, values, engaging students in problem
solving, and day-by-day activities must at the leading edge of education. The issues
regarding learning content for students, the way they can learn these broader competencies,
and what changes are required in the education sector must be addressed in the right way
in the future [18,19,26,27].

Digital content creation refers to applying the different ways to modify, refine, improve,
and integrate simple items of new content and information to create new and original
ones. In this regard, universities need to develop new digital skills, such as Al, machine
learning, IoT, 5G, the cloud, big data, blockchain, data analysis, using MS Office and other
applications, MOOCs, simulation applications, virtual reality/augmented reality (VR/AR),
and gamification [28-30]. In addition, they need to develop transversal interdisciplinary
skills and multidisciplinary hubs with a sustainable mindset [13]. Finally, problem solving
refers to evaluating, selecting, and using appropriate digital tools and technologies to
represent capabilities and basic Al algorithms, and to apply different digital tools and
technologies to define problems and select the appropriate means for problem solving.

2.1. HE Objectives and Information and Data Literacy

The objectives of HE are fostering sustainable learning outcomes, providing high-
quality teaching and education, and developing adequate competencies while following
sustainable economy requirements. Learning outcomes in HE depend on the appropriate
methods for evaluating the quality of education. There are many difficulties, including
the diversity of the participants, the teaching infrastructure, inappropriate management
regarding funding, curricula, transferable competencies, knowledge transfer, interactivity
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with students, making learning easy and fun with creative game applications, simulations,
experiments, and problem-solving activities. Creating an appropriate environment for
study will increase student participation in classes, creativity, and innovation. Sustainable
education will answer the current and future economic, environmental, and medical
difficulties. Quality education can be implemented by utilising blockchain technology
and MOOC platforms. Blockchain technology allows users to be rewarded with discount
vouchers for their activities. These vouchers might be converted into virtual currency [31].
A high user commitment will follow this system in the learning and teaching process if
the socio-psychological human needs are addressed through face-to-face interaction and
psychological compensations. More research must be conducted to develop innovative
solutions [2-5].

The quality of education might be reflected in the students” and staff’s performance
and their impact on the economy and environment, successful graduate employment,
internationalisation, fructuous collaboration with the work environment, such as through
internship inclusion, practical experience, simulations, and experiments conducted by
practitioners from outside the HEI, and degree theses elaborated in partnership with non-
HEI organisations. However, the leading indicator for the instruction endowment is student
commitment and the educational process outcomes [32,33].

2.2. Al, Backgrounds

Artificial intelligence is observed as an area of computer science that observes intel-
ligent machines that operate and think like humans. This includes speech recognition,
natural language processing (NLP), image recognition, etc. ML presents the usage of
Al in enabling the systems to learn and develop based on experience without explicitly
programming them to do so. In machine learning, for example, computers learn from data,
not coded instructions [34].

The use of Al in different fields boomed in the last years, teaching and learning in
higher education being only one dimension of this evolution. Innovative digital solutions
emerge almost every month from sectors that are as different as possible, such as health,
manufacturing, logistics, creative industries, design, defence, public goods, accountability,
and many others. Therefore, investigating the implications of emerging technologies for
education is an important aspect. Artificial intelligence is progressing at an accelerated
pace, which already impacts the profound nature of services within higher education. On
one hand, students should learn how Al will change the future of jobs.

On the other hand, HEI should adapt the way they teach, applying new technologies
in the educational and pedagogical practices. In both methods, adopting new technologies
in higher education has to be accelerated to keep pace with other training options for
the students in an open environment. There are challenges in teaching, learning, student
support, and innovative or entrepreneurial universities that open many research direc-
tions [35,36]. HEIs should not only keep pace with developments in new technologies
and the computing capacities of new intelligent machines, but should be at the centre
of this transformation as a digital innovation hub. Therefore, many universities took a
step forward in becoming the core of digital transformation for many European countries
under the concept of EDIH, or European Digital Innovation Hubs, where Al is the centre of
attention [35].

Concerning real or virtual settings, an Al system can make forecasts, suggestions,
or judgments to answer a set of human-defined objectives. Al systems are supposed to
be partially self-sufficient [18]. Al tools are used in education to explain and assist with
learning and teaching [35]. By 2025, the global education focused expenditure on Al in
education will exceed USD 6 billion. China will lead this growth, accounting for almost
half of the worldwide Al education investment [36].
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2.3. The Difficulties and Barriers to Providing Services in HEI

Every country is experiencing disruptions, such as shifting geopolitical powers, chang-
ing jobs, or a lack of educational applications due to new technologies such as Al and
robotics or 5G, which require a new mindset and new methods of education. Some of
these methods include universities without walls, experimental problem-solving, home
education, MOOCs under blockchain technologies such as Tutellus [2,3], and a discrepancy
between what businesses need and what academic and vocational education can provide.

The consequences of the post-COVID-19 period are dire: low-income countries have
86% of their kids in school, compared to just 20% in high-income countries, with a loss of
30% in reading comprehension and 50% in math proficiency. There has been an impact
on students’ social, emotional, and cognitive evolution, large numbers of dropouts from
general education schools, significant lags in digital connectivity, online digital skills by
businesses, and digital public services [28-30]. Addendum 1 to this document: all countries
must dramatically improve their cognitive skills (literacy and numeracy) and problem-
solving in technology-rich environments [37-41]. Students who might not otherwise be
able to access knowledge can benefit from MOOCs, as can those who cannot pay the high
prices of traditional higher education. In addition, MOOC:s are a helpful form of online
learning that may be used to supplement formal university education [37-41].

Al integration in schools, the workplace, and daily life will have a tremendous effect
on our digital literacy abilities and our ability to improve our digital competencies. By
monitoring speech and search habits and offering online resources to supplement their
knowledge, this expansion of Al will assist more individuals in developing their digital lit-
eracy abilities. Al will accomplish this through its “ability to acquire and analyse contextual
information” gleaned from our interactions with our devices [37-41].

3. SWOT Analysis

An INPUT SWOT analysis (available applications, practitioner capability, the client
group, and its potential) shows over half of HR in Nordic countries have a Bachelor’s
degree in science, math, computing, engineering, manufacturing, or construction. The
other countries have a large pool of creative and ICT industry talent. Still, they cannot
turn this advantage into a facilitator of digital transformation for small and medium-
sized businesses and the government sector. The gap between entrepreneurial transversal
management skills and ICT and design skills needs to be filled by integrating these two
disciplines better. In addition, good practices must be learned from countries that have
already experimented with them [42,43].

Serbia is characterised by several belongings, such as entirely digitised corporate
operations for companies in critical administrative centres, and employees are required to
have varying levels of digital competence. Since 2013, the most significant degree of digital
proficiency has tripled in demand. The struggle for Serbian digital enterprises is to broaden
into the smaller and more inaccessible areas of the country. Developing people who can use
digital technology creatively and respond to quickly changing needs is challenging. The
state should facilitate the process of digitalisation through digitising public administration
and the education system. An increasing number of students want to be skilled in the digital
world in Serbia. Tough jobs such as administration, system administration, and project
management demand more excellent digital expertise. Consumer digital competency is
now moderate. In the coming months and years, the state should focus on the following
areas: the management of personal data, digital payments and money, and digital consumer
rights after purchase [44,45].

Romania has a relatively large pool of talents in the creative and ICT industries.
However, there are also weaknesses in transforming this opportunity into a promoter
of digital transformation for SMEs and the public sector. A better connection between
entrepreneurial transversal managerial skills and disciplines with ICT and design skills is
needed to fill the gap [46—48].
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We based our research mostly on practical experience accumulated in USH Pro Busi-
ness (www.ushprobusiness.ro, accessed on 28 March 2022), an entrepreneurial centre of
the university dealing with complex interactions between academics, students, businesses,
employers’ associations, and business clusters in the last five years. This experience gave us
a practical opportunity to explore an enhanced educational environment to learn how Al
technologies can match, considering the prospective technological performance companies
offer. Therefore, the main findings are based upon this interaction, enabling us to research
how Al’s best technological models with the business may be transferred to HEIs.

Thus, we support our research through the active involvement of USH Pro Business
in specialised technology transfer services, information actions, and knowledge transfer
from the university environment to the business environment in the area of digitalisation.
As a result, Centrul became a member of the National Council for Digital Transformation
(CNTD) within the Authority for the Digitization of Romania (ADR). CNTD, the advisory
body of ADR, has the primary objective of supporting Romania’s technological, economic,
and social development. The membership status in CNTD was validated by the decision of
the President of ADR, according to the provisions of GD 89/2020, art. 17, para. (6).

Moreover, USH Pro Business became a founding member of the DIH (digital inno-
vation hub) structures, and is a founding member of Smart eHub (http://smartehub.eu/
about-us/, accessed on 28 March 2022), the Smart Alliance Innovation Technology Cluster,
and the ELINCLUS Cluster. A digital innovation consortium was created to offer organisa-
tions from the Bucharest-Ilfov and South Muntenia regions the possibility of accessing a
one-stop shop, where they can obtain innovative digital solutions that meet their needs.

Through Smart eHub, USH Pro Business collaborates and works together with main
actors, such as public authorities, the private business environment, universities, non-
governmental organisations, research institutes, and companies in the ICT field, to find
feasible solutions for transformation through digitalisation so that there is a relevant impact
on the Romanian economy.

Through this DIH, the centre is also a member of the AgROBOfood Network of the
Digital Innovation Hubs (DIHs) in Central and Eastern Europe, which supports companies
in introducing and promoting new robotic technologies in the agri-food sector in the region,
providing access to the expertise available from the European network (there are 49 DIHs,
covering 19 member states).

PROCESS SWOT refers to needs assessment, action plan development, and collabora-
tion with other organisations, process-engaged clients, and practical practitioners. High-
performing states require a policy infrastructure that facilitates performance and sustains
educators’ capacity to implement it in educational institutions. Peer-to-peer learning is en-
couraged by professional learning communities and teacher networks. It is recommended
to develop classroom-focused research to support educators to adapt to changing curricula,
pedagogies, and digital resources [49,50].

In the new educational system, important issues to be addressed are ICT skills devel-
opment for teachers, changing the mindset of the teachers and the HE manager, changing
their vision, leadership, competence, and coherence, and extensively training the trainer
campaigns for HEI staff. In addition, adult education is the focus of the cross-sectoral and
inter-institutional dialogue [51,52] that addresses the issues regarding (1) increasing social
partners’ involvement and relevance, (2) the significance of the role played by the third
sector, (3) favourable legal framework, and (4) labour market intelligence and the validity
of the information.

OUTCOMES SWOT refers to changes in knowledge or transversal skills, changes
in life and circumstances, changes in employment, or training status: it is essential to
find a job or training program that matches your talents and aspirations, incorporating
professionals from a variety of fields to create interdepartmental networks that emphasise
entrepreneurship, information and communications technology (ICT), sustainability (re-
ducing the environmental footprint), design, human health (including one-health), and
the green economy. Boosting clusters of innovation and a cross-subject approach can be a
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good starting point for strengthening employment services that favour upskilling tailored
to individual needs—e.g., using MOOCs and blockchain technology to create universities
that do not have walls [53-57].

The ecological agronomy, innovation, cultural background, education, intelligent
houses, smart cities and villages, etc., reduce environmental footprints and are among the
interdisciplinarity clusters that the Romanian SWOT results reveal. In terms of interdisci-
plinarity, we have combined disciplines in creative industries, design, and management for
the one-health food security fields [58—60]. Lessons learned from previous projects were
included in the conception of a new course (CoP in new agro-ecology standards), and were
used for the technology and knowledge transfer centre [61,62].

Serbia has the most significant outcomes in OECD studies for educational evaluation
and assessment. Serbia’s education system is superior to other Western Balkan countries.
School access has improved. However, progress has not been uniform. Many Serbian
students drop out of high school before mastering the core abilities required for future
education. Many educational issues must be addressed if the country is to thrive economi-
cally, socially, and politically. Clusters of interdisciplinarity are being designed to focus on
human well-being, one-health, and interdisciplinarity. Interdisciplinarity and a mental shift
are required in Serbia. The fourth aim of the 2030 Agenda for Sustainable Development
spotlights education: the eventual goal is to “promote lifelong learning and equal access to
high-quality education” (2030). “Increase the number of children and adults with suitable
transversal skills, including technical and vocational talents, especially workforce ones,”
says aim 4.4 [44].

4. Methodology
4.1. Research Aim and Survey

This research aims to discover the main difficulties and applications brought by Al
technology in the current stage of the educational system in Romania and Serbia. We also
analysed their utility in the educational system and the teacher’s desire to implement them.

On this subject, we designed a survey that contains multiple-answer questions, and
honest answers were analysed qualitatively. We chose the Likert scale for multiple-answer
questions. The survey was applied among teachers at the Serbian High Vocational School
for Information Technologies (Information Technology School—ITS Belgrade) and Romania
at Spiru Haret University. It was based on other university experiences [44,63-65]. Unfortu-
nately, from 139 answers, only 103 records (answers from HEI) were validated. Thus, this
is preliminary research and, therefore, a more thorough study on a representative sample is
necessary to conduct secondary research. For data analysis, we used SmartPLs Software
version 3.0 (University of South Alabama, Mobile, AL, USA), making inferential and vari-
able association analyses. We designed a confirmatory factor analysis (CFA) method to
analyse the opportunities, challenges, and utilities. We measured the impact of each factor:
opportunity challenges and utilities of implementing Al in HEIs. CFA allowed us to set up
restrictions over the model, grouping survey questions into four variables (Table 1) and
setting the direction of influence/relations between them. The main disadvantage of CFA
is that it does not show the direction of influence. Still, it can measure the impact of each
factor and subfactor and show if the model presents a good fit of data and is consistent.
The model calculates the loading factors of each variable. This was the main reason we
used the CFA and not a predictive analysis, such as a regression model [65,66].

The software will estimate the model saturation based on a series of indices that
enhance how well the model explains the variables and fits the hypothesis established.
In this regard, we can mention absolute indices, such as the statistic value of chi-square
(that allows inferential statistics) or standardized root mean square residual (SRMR), and
relative indices, such as the normed fit index (NFI), and comparative indices such as
Akaike’s information criterion (AIC) and the Bayesian information criterion (BIC) The
relevance of the latent constructs designed was analysed with Cronbach’s alpha test, and
the consistency of the model was evaluated with composite reliability, rho_A, and average
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variance extracted (AVE). The model’s multicollinearity was tested with the variance
inflation factor (VIF) criterion [67,68].

Table 1. Variable analysed.

Var Label Var Subitems Variable Definition LF
Opresent Creating presentation and teaching material. 0.681
Ocompetence Selection of teaching material concerning the competencies and student’s interests. 0.564
Oplan Creating individual learning plans for students. 0.537
Orequire Selection of teaching material in relation to the subject requirements. 0.5
OFeedback Providing feedback on student success. 0.488
AlOpp Olecture Teaching (lectures). 0.475
Orevi Review of homework, tests, and other written assignments, monitoring student 0.458
review . 1 .
achievement, and providing feedback.
OPlagiat Detection of plagiarism in the student papers. 0.365
Odificult Detection of educational challenges and difficulties in acquiring knowledge 0.347
among students.
Oemotion Detection of socio-emotional challenges and difficulties in acquiring knowledge 023
among students.
Odevelop Detection the need for a professional development. 0.162
Oadmin Administrative jobs (creation of working reports and tasks). 0.112
Contribution Implement I'would like to participate in the implementation and development of Al in my school. 1
Cogn Integrating cognitive projects with system and privacy issues. 0.574
Cost The cost of technology. 0.188
Challenge The crude nature of technology. —0.034
AlChallenge 1y, i1 ® Digital illiteracy. & 0.488
Expert The lack of Al technology experts. 0.471
Strategy The lack of an appropriate implementation strategy. —0.072
AThelp Al identifies students with low activity. 0.652
Alwarn Al prevents inappropriate learning of students” behaviours. 0.513
Alperf Al enforces student motivation and active presence in online activities. 0.86
Alcustom Al can tailor the learning process for different students. 0.775
Alutility Alinsight Al helps teacher correct and evaluate student performance. 0.712
Alerr Al can suggest appropriate teaching materials for students with a lack of knowledge.  0.52
Allect Al facilitates the teacher’s process of searching for lecture content. 0.718
Alcont Al facilitates time management when designing the teaching content. 0.881
Alteacherr Al reduces teachers’ errors. 0.713
Alteachacc Al facilitates teachers’ successful work. 0.978

4.2. Variables and Hypothesis

In our analysis, we set up four variables: Alopp (applications offered by Al in HEIs)—a
formative variable with 12 items, AlChallenge (difficulties associated with Al in HEIs)—a
constructive variable with six items, Alutility (HEI activities facilitated by Al)—an auto-
matic variable with ten items, and Contribution (teacher desire for implementing Al in
HEIs), a reflexive variable. All these items are presented in Figure 1 and Table 1.

The hypotheses of the research are:

HI: Activities performed with the Al tools are positively influenced by applications brought
by the use of Al in HEISs.

H2: Activities performed with the Al tools are affected by difficulties associated with the
help of Al in HEIs.

H3: Teachers’ desire to implement Al in HEIs depends on the opportunities and challenges
brought by Al
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Figure 1. Cronbach’s alpha coefficients and path analysis.

4.3. Research Results
4.3.1. Construct Reliability and Validity

SmartPls software provides many tests that can be used to ensure a coherent analysis
and interpretation of data and to assume the research outputs. For example, the consistency
of our model was grounded on the validation steps provided in Table 2 [66,67]. All the
considered variables present very high values for composite reliability: Cronbach’s alpha
and rho_A (>0.7—the bottom value authorised), and average variance extracted (AVE)
(>0.5—the bottom value approved), meaning that convergent validity can be assumed.
These results empower us to believe that all our hypotheses are validated to different
extents. (Table 2, Figure 1).

Table 2. Validation steps/tests.

Variable Cronbach’s Alpha Rho_A Composite Reliability =~ Average Variance Extracted
AlChallenge 1

AIop}1> 1

Aluti 0.928 0.938 0.924 0.556
Contrlbutlon 1 1 1 1

The loading factors (LFs) for latent constructs in Table 1 and Figure 1 enhance that, in
the teacher’s opinion, Al’s implementation in HEIs is used with predilection for designing
the course content (LF = 0.681), choosing the suitable teaching material following the
students’ interests and competencies (LF = 0.564), creating and adapting the learning plans
for each student (LF = 0.537), choosing the excellent course sections’ content following
students’ requirements (LF = 0.500), having good communication and providing feedback
to students regarding the success of their task (LF = 0.488), teaching lectures (LF = 0.475), in
the process of written homework and other tasks” evaluation (LF = 0.458), and the detection
of plagiarism in student papers (LF = 0.365). Al has not been considered as an opportunity
to detect socio-emotional issues and students’ needs for professional guidance. The teachers
seem uninterested in administrative tasks such as creating working reports and functions,
probably because they are not asked to write them too often.
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Our analysis emphasises that teachers consider that significant challenges of Al im-
plementation in HEIs are integrating cognitive projects with system and privacy issues
(LF = 0.574); teachers are not trained very well regarding digital issues and Al (LF = 0.488),
and there are not enough Al technology experts to solve unexpected or critical problems
caused by technology (LF = 0.471). Moreover, the teachers are not very aware or con-
cerned about the cost of technology (LF = 0.188), its difficult nature (LF = —0.034), and
inappropriate strategies for Al's implementation in HEIs (LF = —0.072).

Based on the opportunities and challenges presented above, the teachers consider that,
overall, Al can help them to have success in professional activity (LF = 0.978), save time
when planning the class content (LF = 0.881), improve student performance and engagement
(LF = 0.86), and personalise the learning process by identifying the best way to teach mate-
rials (audio, video, e-book), which will significantly contribute to the quality of teaching
(LF = 0.775). Teachers use Al in choosing materials for lecture content (LF = 0.718), making
fewer mistakes (LF = 0.713), having better insight into student performance (LF = 0.712),
identifying students at risk (LF = 0.652), analysing students’ incorrect answers and suggest-
ing which teaching units require additional instruction (LF = 0.52), and using the system to
automatically provide warnings for students’ risky behaviours (LF = 0.513).

Having all these elements in mind, the teachers agree to contribute to Al's imple-
mentation in HEIs. The Cronbach’s alpha analysis shows that the questionnaire items
were appropriate for our analysis, as the sub-items for the reflective variables Alutility
(0.924) and Contribution (1) had values higher than 0.7, the bottom line, as shown in
Figure 1 and Table 2.

4.3.2. Discriminant Validity

Our model is statistically robust, as the Fornell-Larcker criterion and heterotrait—
monotrait criteria are met, because all values obtained are less than 0.70 (Table 3):

e  AlChallenge— Alutility (0.253)—Challenges brought by Al implementations seem not
to have a high impact on the activities” utility, performed by Al rather, they have a
positive effect, being considered an urging factor for digitalisation;

o  Alopp—Alutility (0.511)—Opportunities brought by Al implementations have a posi-
tive impact on the activities’ utility, performed by Al;

e  AlChallenge—Contribution (—0.137)—Challenges associated with Al brings reticence
in teachers’ desire to implement Al in HEIs;

e  Alopp—Contribution (0.459)—opportunities brought by Al enhance the teacher’s
willingness to implement Al in HEIs.

Table 3. Discriminant validity.

Fornell-Larcker Criterion Heterotrait-Monotrait
Variable AlChallenge Alopp Alutility AlChallenge Alutility
AlChallenge
Alopp 0.007
Alutility 0.253 0.511 0.746
Contribution —0.137 0.459 0.409 01 0.414

The Fornell-Larcker criterion calculates the square root (SR) of each construct’s AVE,
checks if it is higher than its correlation with another construct, and checks if the loading
factor is highest on its associated construct. It measures the variance among latent model
constructs. It depends on AVE and CR. Heterotrait-monotrait is a new approach that
evaluates discriminant validity as a measure of similarity between latent variables [67,68].

The steps presented in Tables 2—4 empower us to assume that the indicators of
the constructs Alopp, Alutility, and AlChallenge present a positive correlation. As a
result, a medium positive correlation (Table 4) is observed between Alopp and Alutil-
ity (0.511) and Alopp and Contribution (0.459), and a small one between Alutility and
Contribution (0.409).
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Table 4. Variable correlation.
Latent Variable Correlation R Square R Square Adjusted  F Square
Variable AlIChallenge Alopp Aiutility AIChallenge Alutility  Contribution
AlChallenge 1 0.092 0.025
Alopp 0.007 1 0.323 0.305 0.382 0.275
Alutility 0.253 0511 1
Contribution —0.137 0.459  0.409 1 0.230 0.209

The chi-square for the estimated model (609.569) is greater than the chi-square for the
saturated model (603.029). Other hypothesis tests (SRMR, d_ULS, d_G) also have higher
estimates for the estimated model than for the saturated model. Thus, we may affirm that
our model fits, and that H1, H2, and H3 are accepted (Table 5). The standardised root mean
square residual (SRMR) has a value of less than 0.1, explaining a good fit [65-68]. d_ULS
represents the squared Euclidean distance, and d_G represents the geodesic distance used
to compute discrepancy based on the eigenvalue. The normed fit index (NFI), or Bentler
and Bonett index, is then defined as one minus the Chi2. The more parameters in the model,
the larger (i.e., better) the NFI result. Thus, our hypothesis is confirmed by a consistent
model (Table 5). The software chooses the model in which the AIC has a minimum value.

Table 5. Model Fit.

Test Fit Summary Var AIC AICu BIC
Saturated Model Estimated Model —15.138 —12.078 64.417
Chi-Square 603.029 609.569 —25.030 —21.970 54.525
SRMR 0.087 0.9
d_ULS 3.298 3.542
d_G 1.630 1.645

4.3.3. Collinearity Statistics VIF

The VIF of each construct was calculated to check the significance of variables. Table 6
show an overview of the findings. The values are less than 5 for each subitem. Thus, we
may declare that the overall VIF shows no multicollinearity between variables. Therefore,
we may guarantee that H1, H2, and H3 are accepted, based on the above criteria.

Table 6. VIF Coefficients.

Variable VIF Variable VIF Variable VIF
OFeedback 2.409 AThelp 3.308 Implement 1
Oreview Alwarn 2.547 Cogn 1.693
OPlagiat 1.546 Alperf 3.953 Cost 2.034
Oadmin 1.426 Alcustom 2.979 Challenge 2.054
Odevelop 1.291 Alinsight 2.464 Digital 1.858
Ocompetence 3.064 Alerr 2.347 Expert 2.095
Orequire 1.868 Allect 2.881 Strategy 1.863
Opresent 2.103 Alcont 3.131

Odificult 1.812 Alteacherr 3.396

Olecture 2.041 Alteachacc 4.253

Oemotion 1.384

Oplan 3.464
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5. Discussion

The study aims to evaluate the main difficulties and applications that Al technology
brings to the educational system in Romania and Serbia at the current stage of their
development. As a result, we devised a survey that included multiple-choice questions
and open-ended responses that were analysed qualitatively. Keeping in mind previous
research [63-65,68], the survey was administered to current teachers at Serbia’s Information
Technology School—ITS, Belgrade and Romania’s Spiru Haret University. Unfortunately,
only 139 of the responses were validated. Thus, this exploratory study will be repeated if
the results conclude. Moreover, the results might not be extrapolated to the whole statistical
population to conduct a more thorough representative sample analysis.

The development of innovative and transversal talents is necessary to foresee future
inventions and the possibilities of new technologies. Therefore, ethics, values, problem-
solving, and daily activities were at the forefront of education. In the future, students’
learning content, how they might gain these more significant competencies, and what
changes are required in education must be appropriately handled [44].

In this context, universities must develop new digital skills in IA, machine learning,
IoT, 5G, the cloud, big data, blockchain, data analysis, using MS Office and other applica-
tions, MOOCs, simulation applications, VR/AR, and gamification. They must also build
transversal transdisciplinary abilities and a sustainable mentality [13]. An example of using
technology even in sport is offered by United States in the Oregon Project for measurements
of the optimal intensity of athletes” heart, lung, brain, kidney, and liver values, etc. for
athletes training [69].

HE aims to achieve sustainable learning outcomes and high-quality teaching and
education, and to acquire appropriate competencies. The quality of education is eval-
uated using proper methods and methodologies. The inappropriate handling of funds
and curricula was found, but interactivity with students was present; they were making
learning easy and exciting with unique game applications. Providing a conducive learning
environment increases student participation, creativity, and innovation. Education for a
sustainable future will address present and future challenges. High-quality education may
be implemented with blockchain and MOOCs. Using blockchain technology, individuals
can earn discount vouchers for their actions. Vouchers can be exchanged for virtual money.
This system will have high user commitment if the socio-psychological human needs are
satisfied through face-to-face connection and psychological compensations. More study is
needed to find creative solutions [70].

Internships, practical experience, simulations, and experiments conducted by practi-
tioners outside the HEI, as well as degree theses elaborated in partnership with non-HEI
organisations, may reflect the quality of education. In addition, student commitment and
educational process outcomes are significant indicators for instruction endowment.

Artificial intelligence studies the construction of intelligent machines that act and think
like humans—speech, NLP, picture, etc. ML uses Al to enable systems to learn and develop
without explicit programming. In machine learning, for example, computers learn from
data, not scripted instructions [34].

An Al system can provide forecasts, suggestions, or judgments in response to human-
defined objectives. Al systems are designed to be semi-autonomous. Al tools in education
help explain and teach. Global education spending on AI will hit USD 6 billion by 2025.
Around half of international Al education funding will come from China.

Changing geopolitical powers, changing jobs, and a lack of educational applications
due to new technologies such as Al and robotics or 5G requires a new mindset and
educational methods, such as universities without walls, experimental problem solving,
home education, and MOOCs under blockchain technology such as Tutellus [2,3].

The post-COVID-19 period has had serious consequences; in this period, low-income
countries have lost 30% of their children’s reading comprehension and 50% of their arith-
metic performance, compared to high-income countries. Significant lags in digital connectiv-
ity, online digital skills by businesses, and digital public services [28-30] have also occurred.
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A significant transformation is currently taking place in the education system in
Serbia and Romania. Serbia announced several education reforms, guided by a solid
commitment to EU integration. Nevertheless, international assessments show that students’
learning outcomes in Serbia remained stable in recent years, with slight improvements
among the highest-achieving students. This indicates widening educational disparities, and
many students cannot demonstrate the essential competencies they will need to progress
in their education and later in life [69,70]. Moreover, numerous socioeconomic groups
and regions remain out of reach, which, in turn, impedes national progress. This study
introduces Serbia and Romania’s education systems. It offers details on how assessment
and evaluation strategies in these countries’ systems can propel the country towards higher
learning outcomes. However, in these countries, the teachers are open to implementing Al
technology to automate some of their teaching and evaluation activities, so as to have more
time for interactive lessons and collaborative projects. Although the adoption of Al comes
with some challenges and costs, the teachers consider that the opportunities brought by Al
have already proved their utility in the HEI environment.

SmartPLs Software version 3.0 was used to perform inferential analysis and variable
association analysis on the collected data.

In our analysis, we choose four variables: two formative ones, namely, Alopp (appli-
cations offered by Al in HEIs) and AIChallenge (difficulties associated with Al in HEIs),
and two reflective ones, namely, Alutility (HEI activities facilitated by AI) and Contri-
bution (teacher desire to implement Al in HEIs). All these variables are presented in
Figure 1 and Table 1.

We were able to analyse and extrapolate the findings of our study using many tests
offered by the SmartPls software. Table 2 shows the validation steps we took to ensure
the model’s consistency [66,67]. In terms of composite reliability (CR), Cronbach’s alpha
(CA), rho_A (all > 0.7, which is considered the bottom level of acceptability), and AVE, the
variables examined have tremendous values (>0.5—the bottom level accepted). So, the
convergent validity is proved by the AVE of the latent reflexive variables. Therefore, we
can say that all our hypotheses have been validated to varying degrees. The conclusion
of applying Cronbach’s alpha analysis was that the variables’ sub-items were appropriate
for our research (being > 0,7). Therefore, our model is statistically powerful, as the Fornell-
Larcker criterion met the heterotrait-monotrait standard (Table 3. The construct indicators
Alopp, Alutility, and AIChallenge were positively correlated. The validation data support
this. Our hypotheses H1, H2, and H3 can be accepted because the saturated model has
higher values than the estimated model (Table 4). VIF was calculated for each construct.
This study’s findings are summarised in Table 5. All VIF values are less than the critical
value (5), meaning no multicollinearity is manifested between variables.

H1: Activities performed with the Al tools are influenced by opportunitiesbrought by
the use of Al in HEIs. Regarding opportunities brought by Al the variables with higher
loading factors and greater importance are: creating presentations and teaching materials
(0.681); selecting teaching materials in relation to the competencies and students’ interests
(0.564); creating individual learning plans for students (0.537); selecting teaching materials
with regard to the subject requirements (0.500); providing feedback on work for successful
students (0.488); objective reviews and domestic evaluations, control, for written and other
tasks (0.458); detecting plagiarism in the work of students (0.365); and detecting difficulty
in the adoption of materials by students (0.347) [71-75].

H2: Activities performed with the Al tools are influenced by difficulties associated
with Al use in HEIs. Regarding challenges related to Al implementation, the variables
with higher loading factors and greater importance are: integrating cognitive projects with
system and privacy issues is a significant challenge for Al (0.574), digital illiteracy is a big
challenge for AI (0.488), and the lack of AI technology experts is a significant challenge
for AI (0.471). These factors urge teachers to learn and acquire new transversal skills and
knowledge in the Al field, positively influencing the HEI system. Although the cost of
technology is relatively high, it seems to not be considered an obstacle (0.188). Nevertheless,
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a lack of an appropriate implementation strategies for Al is manifested (—0.072), as is the
crude nature of technology (—0.03) [75-77].

H1 and H2 sustain the utility of Al in HEIs. Most of the variables that explain the
Al utility in HEIs have loading factors and very high importance (>0.7). We may give
some examples, such as that Al can improve student performance and engagement (0.860);
Al will enable the personalisation of the learning process by identifying the best way to
teach materials (audio, video, e-book), which will significantly contribute to the quality of
teaching (0.775); Al could help me search for materials and content for my lectures more
easily (0.718); Al can help me make fewer mistakes (0.713); and Al can enable the teacher
to have a better insight into student performance (0.712). Other factors with medium
importance are that Al can help keep students in the learning process by identifying
students at risk (0.652); Al can analyse students’ incorrect answers and suggest which
teaching units require additional instruction (0.520); and AI will provide an early warning
system for students’ risky behaviours (0.513) [75,78-80].

H3: Teachers’ desire to implement Al in HEIs depends on opportunities and challenges
brought by Al The path coefficient for Alopp—Contribution (0.469) and Al Challenge—
Contribution (—0140) shows that teachers agree to implement Al in HEIs, observing the
opportunities, instead of the challenges, which are brought by AI [79,80].

6. Conclusions

The study’s goal is to figure out how artificial intelligence (AI) might help or hinder
the educational process in Romania and Serbia at present. Moreover, we looked at how
they would fit into the educational system and whether or not teachers would be willing to
use them.

The study aims to assess the key challenges and benefits that Al technology provides
to the educational systems in Romania and Serbia at this point in their development. In
our research, we used four variables: two formative ones, Alopp (Al applications in HEISs)
and AlChallenge (AI challenges in HEIs), and two reflective ones, Alutility (Al activities
in HEIs) and Contribution (teacher desire to implement Al in HEIs). Figure 1 and Table 1
show all of these characteristics.

We were able to analyse and generalise our study’s findings. We may state that all
of our theories have been validated to differing degrees: AlChallenge, Alopp, Alutility,
and AlChallenge positively correlated to the construct indicators. The validation data
support this. Because the saturated model has greater values than the estimated model, our
hypotheses H1, H2, and H3 may be accepted. According to our findings, actions performed
using Al tools are impacted by applications brought about by the usage of Al in HEIs. In
terms of Al opportunities, the variables with higher loading factors and greater importance
are creating presentations and teaching materials, selecting teaching material in relation
to competencies and student interests, creating individual learning plans for students,
selecting teaching materials with regard to subject requirements, providing feedback on
work for successful students, objective reviews and domestic evaluations, and control.

We discovered that Al tool actions are impacted by the challenges connected with
Al adoption at HEIs. Concerning Al implementation problems, the variables with more
prominent loading factors and relevance include integrating cognitive initiatives with
system and privacy problems, which is a fundamental barrier for Al, as is digital illiteracy.
In addition, a fundamental barrier to Al is a scarcity of Al technology expertise. These
elements appear to encourage professors to study and gain new cross-disciplinary skills
and knowledge in Al, favourably affecting the HEI system. Although the technology is
relatively expensive, this does not appear to be an impediment. However, a lack of a good
Al deployment plan is evident, as is the rudimentary nature of technology [75-77].

H1 and H2 support the use of Al in HEIs. The majority of the variables that explain the
Al utility in HEIs have very high loading factors and significance. We can give examples,
such as that Al can improve student performance and engagement; Al will enable the
personalisation of the learning process by identifying the best way to teach materials
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(audio, video, e-book), which will significantly contribute to the quality of teaching; Al
could help me search for materials and content for my lectures more easily; Al can help
me make fewer mistakes; and Al can provide the teacher with a better understanding
of students’ performance. Other factors of moderate importance include Al’s ability
to keep students engaged in the learning process by identifying students at risk, Al's
ability to analyse students’ incorrect answers and recommend which teaching units require
additional instruction, and Al’s ability to provide an early warning system for students’
risky behaviours [75,78-80].

Our findings show that teachers” motivation to use Al in HEIs depends on the possi-
bilities and problems presented by Al Instructors agree to deploy Al in HEIs after viewing
the opportunities, rather than the challenges, presented by AI [79-81].

7. Contributions to the Paper, Limitations, and Future Research Directions

Every study, including this one, has limitations. The limitations of this research stem
from its social desirability and unanswered questions. Furthermore, future research should
develop concrete proposals for the Serbian and Romanian educational systems. By devel-
oping potential future steps and obtaining directions and guidance for implementing new
technologies in HEI, resolving potential issues in the implementation and acceptance of
these technologies, great benefits will be maintained for those institutions. Digital tech-
nologies offer a wide range of possibilities and means to support education transformation,
necessitating a holistic view of technology-based education, the required changes, and
an understanding of its effects. This article will make unique contributions to the body
of knowledge, and future theoretical and managerial implications are expected in case of
replication of this research and others.
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