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Abstract

The matter of aligning universities” curricula with the actual demands of a constantly
changing labor market has become an important issue nowadays, due to the prevailing
mismatches between acquired skills and competences during education years and the
necessities of current jobs. Disequilibria and inequalities in the labor market often gener-
ate general disappointment with education degrees. With the pressure of technological
advancements and Al integration in many areas of work, future employees’ career paths
are challenged even more, and the adaptability of higher education institutions to the real
needs of the labor market is questioned. Artificial intelligence (Al) is the technology that
allows computer systems and machines to simulate human learning, problem-solving,
and decision-making. This paper aims to explore if universities in Romania foster sustain-
able human capital development through enhancing their educational programs to fit the
changes produced by artificial intelligence and how the reskilling of graduates will play
a hugely significant role in staying resilient during such disruptions. A quantitative survey
was conducted among recent Romanian university graduates to outline their perceptions
of curriculum relevance and their level of preparedness for the Al-driven job market. The
results highlight gaps between formal education and labor market demands in terms of
limited exposure to Al-related skills and a growing need for reskilling to secure suitable
jobs for graduates in the long term, while also emphasizing the importance of aligning
educational policies with sustainable labor market integration.

Keywords: artificial intelligence; Romanian higher education system; reskilling; sustainable
human capital

1. Introduction

Nowadays, artificial intelligence (AI) is the catalyst for change, adaptation, and inno-
vation in many sectors, with education being one of the most highly impacted, as well. Al
is no longer just a set of tools for automation, but rather a driving force that orchestrates the
direction of the labor market and society as a whole. While at the dawn of its appearance,
discussions were about ways in which people could better learn how to use Al, right now,
the debate revolves around solutions for “a smooth human—AI collaboration” [1]. Since
the labor market is strongly tied to human capital development, the role of education will
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have to transition to focusing on finding sustainable methods that allow the reskilling of
future graduates and foster their ability to remain resilient in such turbulent times. In 2022,
in Romania, there was an average of 12.3% employees whose jobs faced automation risk,
which means that more than 25% of abilities and skills can be easily automatable [2]. While
automation was first a concern for routine and manual jobs, Al focuses more on creativity,
cognitive skills, and problem-solving [3,4]. This means that the 12.3% mentioned above
represents only the tip of the iceberg, because Al could actually have an impact on a wider
set of professions. When it comes to digital skills, only 27.7% of Romania’s population
has basic digital skills, while the EU average is 55.6%, according to the Digital Decade
Country Report 2024 [5]. With such a low percentage of digital skills acquisition, how
can the so-called “human-—AlI collaboration” take shape in Romania? The country’s initia-
tive from 2020 is called “The Strategic Initiative for Digitization of Education in Romania
SMART-Edu 2021-2027”, and it aims to achieve a reduction in the digital gap in order to
promote socio-economic integration for the general public and disadvantaged groups [6].
The directives of this strategy focus on developing digital competencies for all levels of
cross-curricular education, encouraging digital training of teaching staff, enhancing digital
infrastructure, stimulating educational institutions to create programs for digital special-
izations fit for the jobs of the future, creating digital education instruments for innovative,
creative, interactive and student-centered educational solutions, developing and increasing
public-private partnerships, and developing a strategic framework for a green economy [6].
The program’s agenda also proposes an alignment with European initiatives that foster the
role of digital technologies in education.

The concept of sustainable human capital development is anchored in the idea of
resilient long-term adaptation to societal and environmental changes while ensuring work-
ers’ well-being and their contributions to organizational success [7]. The objectives of this
approach are to invest in skills, capabilities, competencies, and knowledge for “a healthy,
productive, and resilient workforce” that finds motivation to make ends meet in an ultra-
technological world by aiming to contribute positively to a sustainable future at the same
time [8]. Higher education institutions should adapt their curricula so that graduates,
i.e., potential future employees, can meet the requirements of the dynamic labor market.
Thus, universities can massively contribute to the quality of sustainable human capital
by creating lifelong learning and reskilling opportunities for students. The next section,
containing insights from the current literature, offers more details about higher education in
the age of Al and the importance of reskilling and resilience. The research questions of this
study are the following: RQ1: To what extent do graduates perceive their university curric-
ula as aligned with current labor market demands and technological change? RQ2: How
do graduates perceive the influence of Al on their current or future careers? RQ3: What is
the perceived need for continuous reskilling among graduates? RQ4: How do graduates
evaluate institutional support from universities in promoting adaptability, lifelong learning,
and sustainable human capital development? RQ5: How do employment status and job
experience influence graduates’ confidence in Al preparedness and their perceived need for
reskilling? These are elaborated in the Results and Discussion Sections, which are followed
by the Conclusions, Limitations, and Future Recommendations Sections.

2. Literature Review: Theoretical Background
2.1. Artificial Intelligence in the Higher Education System

Intelligence, in all of its forms, is the sole capacity to solve complex objectives [9]. In
its wider definition, artificial intelligence, or, shortly, Al, acts like an extension of human
intelligence, which uses technological tools that gather enormous amounts of data that can
be processed with the help of algorithms in order to automate tasks to reach end goals [10].
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Even though the rise in artificial intelligence usage comes with breakthrough technologies
and digital solutions, it imposes challenges at the same time. The education field faces
some of them because the implementation of Al technologies in this area must ensure
a beneficial approach for both students and professors. This means that education needs to
experience change and, besides establishing the right amount of online and offline learning,
it is essential to fully understand “the drivers of change” [11]. But what exactly does the
usage of Al imply in the higher education system? To the best of our knowledge, for the
moment, in Romania, one study mentions tools such as Turnitin, Copyscape, Grammarly,
DeepL Write, Mendeley, Duolingo, ChatGPT, Bloomai, Merlin Al, Tutor Al, Cohere, My
Al on Snapchat, or Anthropic [12]. All of these should aim to enhance lifelong academic
learning and create cross-disciplinary competencies and skills. Because students accept and
use ChatGPT 4, they are believed to be comfortable with adopting GenAl technology and
developing a habit of using it in their academic activities, as another study suggests [13].

The labor market is, and will be for the long term, deeply affected by Al, and higher
education institutions must adapt curricula and encourage professors to change teach-
ing styles so as to prepare students to be resilient, capable of keeping up with digital
transformations, and flourish [14]. “Self-regulated learning skills” should be one goal
for universities if they want to prepare students to be “on-the-job learners” who adapt
smoothly to the fast-changing job market [15]. A study in Romania and Serbia extracted
the ways in which Al can improve the performance and engagement of students. The
referred to how the learning act can be personalized by discovering the most suitable
teaching materials, how the content of lectures can become easier with Al, how students
could make fewer mistakes, how professors could better assess their students’ performance,
how students could improve learning in subjects where they underperform, and how risky
behaviors can be identified before they occur [14]. The roles of Al in higher education
can be extended to other tasks, such as automating the evaluation process; improving the
mismatches in educational programs, with Coursera being one of the e-learning platform
examples that could be used in this direction; adapting educational platforms according to
the individual needs of students and inserting “edutainment” tools, such as music, films,
blogs, videogames, and virtual museum exhibitions to enhance learning; using “virtual
tutors”; providing access to better research software technologies; finding new methods of
training “through intelligent data collection”; and enhancing motivation to learn through
practice due to Al tools that offer visible results of the theoretical approach [16]. Effective
curriculum adaptation towards Al can also be achieved by training educators in this sphere,
so that students can be successfully equipped with knowledge on the digital tools that are
crucial in the current Al-driven world [17].

However, integrating Al systems in universities implies, at the same time, ethical
concerns among users, and students need a deeper understanding of how these technolo-
gies reach some results and demand transparency regarding Al governance, especially
because such changes often take place too rapidly and may create confusion. A sustainable
introduction of Al necessitates creating a special framework for shaping “clear social and
institutional purposes” so that users in universities can have free access to knowledge
and discussion [18]. The integration of Al tools should be a priority for all educational
institutions, mainly for higher institutions. This process must be accompanied by training
sessions for students and faculty staff and by easy access to a broad range of tools by
offering licenses and subscriptions to mitigate the socio-economic disparities between
students from higher-income and lower-income backgrounds [19].
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2.2. Reskilling for Resilience—Sustainable Human Capital Development

Reskilling for resilience is important for avoiding job mismatches. Beyond the tech-
nological innovations in Al that impact universities, the beneficiaries, i.e., the students,
are also subject to important changes. While university programs and curricula need to
adapt to the pace of labor markets, the skills and competencies of students must not be
overlooked. Thus, lifelong learning is a catalyst for sustainable human capital development.
Member countries in OECD adopted “personalized learning opportunities” by integrating
Al technologies in education systems to prepare individuals to be resilient in order to be ca-
pable of participating in the workforce at all times, no matter the changes it experiences [20].
Education through Al can offer “flexible, interactive, and personalized learning opportuni-
ties”, mainly because it unburdens professors from grading large numbers of assignments,
and thus, it allows them to focus on “empathic human teaching” [21,22]. The Sustainable
Development Goals (SDGs) represent a set of 17 global goals that aim to create a better
and more sustainable future for the planet and all people around the world by 2030 [23].
As Romania became a candidate for joining OECD in 2022, more effort should be put into
aligning all levels of the education system with the requirements of the organization in
order to achieve the United Nations” SDGs for high-quality education and decent work for
all citizens [24]. This way, individuals can be properly equipped with the skills and knowl-
edge needed for actual societal changes. Lifelong learning and Al should go hand in hand
and be integrated not only in education systems but also in “communities, workplaces, and
other societal structures” so that SDG4—quality education, SDG8—economic growth, and
SDG 10—reduced inequalities may successfully be achieved for sustainability [25]. SDG 4
(quality education) aims to ensure “inclusive and equitable quality education and promote
lifelong learning opportunities for all” to foster skills for employment and entrepreneur-
ship, as well as affordable access to vocational training and higher education in order to
build a “more prosperous and equitable world” [23]. SDG 8 (economic growth) aims for
sustainable, full, and productive employment and decent work for all by protecting labor
rights and safe workplaces, so as to enhance living standards while also protecting the
environment [23]. Lastly, SDG 10 (reduced inequalities) aims to reduce “income inequality,
social and political exclusion, and unequal access to essential services such as health and
education” [23].

Al-driven environments put pressure on people to reskill, including both hard and
soft skills, as many already existing skills can be replaced by Al technologies. Because
Al impacts human interactions, it is vital to improve soft skills, such as “collaboration,
communication, resilience, and socio-emotional” skills, as countries like Ireland, Cyprus,
and New Zealand state, whereas skills like problem-solving, creativity, and critical thinking
should become a top priority for education systems [26]. Because human-related skills are
irreplaceable in the Al era, a study on Czech companies highlighted how organizations
prioritize training, reskilling, and upskilling to improve communication, strategic thinking,
and team management instead of eliminating jobs that can be automated by artificial
intelligence [27]. Otherwise, it would practically become impossible for future graduates
to survive in such turbulent workforce dynamics. For a sustainable and adaptive reaction
to Al implementation to exist, it is crucial for reskilling and upskilling processes to take
people’s well-being into consideration in order to also minimize the risk of skill mismatch
in the workplace after graduation [28].

Resilience does not only mean adaptation; rather, it reflects upon the ability to en-
gage in lifelong learning because a separation between working and learning no longer
exists—they will continue to merge in this ultra-digital and technological world, and
both reskilling and upskilling will remain significant aspects of sustainable human capital
development [29]. Teacher intervention in the student learning process, combined with the
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use of generative Al, gives better results in terms of soft skills development, as one study
concerning the use of ChatGPT showed, than solely using generative Al platforms [30].
Another study based on interviews with higher education representatives outlined differing
opinions on the use of generative Al, including ChatGPT, in educational programs. While
some believed that the use of it contributes to the “de-humanization” of higher education,
most respondents agreed on the fact that university curriculum and teaching methods
could be upgraded in order to develop skills like critical thinking, creativity, and collabora-
tive work among students [31]. This means that human intervention cannot be removed
from the formation of skills in higher education institutions. A study by [32] proposed
a platform where students, human teachers, and Al teachers interact in a personalized
learning process, enabling each individual to gain skills and competencies and develop in
various contexts and settings, with the help of “personalization, evidence-based practices,
flexibility, and accessibility of education”.

Resilience also fosters “self-regulation, learning motivation, and autonomy in cognitive
engagement”, meaning that students are successful in the actual Al-driven workforce if they
are proactive in directing their learning path by thinking actively, analyzing, questioning,
and connecting Al outcomes in a multi-disciplinary and metacognitive environment [32].
After all, students should be able to identify the most suitable cognitive strategies in
any given context on their own, and this should finally be the standard measurement of
a sustainable higher education’s success—students’ abilities to learn how to think and how
to recognize those situations in which they need to reskill and adapt [33].

As previously stated, Al does not generate only positive outcomes in tertiary education.
Due to an expansion in the number of enrolled students in higher education, the pressure
on the sustainability of human capital persists, resulting in the issue of overproducing grad-
uates who experience job mismatches [34]. To find sustainable solutions to this problem,
the Romanian and any other higher education system could shape a clearer, realistic vision
for its mission and create “a financial mechanism” that is transparent and accountable
in using funds efficiently and dynamically to keep up with technological changes [35].
On a different note, Al implementation is somewhat perceived in the wrong way, with
great focus on students who use ChatGPT to cheat and how to limit access to Al instead
of investigating strategies for an ethical approach to it. For example, the respondents in
a study from Romania assessed the “socio-psychological effects” and the fear of forgetting
what it actually means to be human, together with inequalities in education, as potential
threats [36].

Al benefits can create personalized educational plans, improve performance, and re-
duce learning time. However, another study focusing on business students in Romania [37]
outlined students’ limited awareness of the positive aspects of Al, despite using such tools
quite often. Nonetheless, it is generally agreed upon that Al implementation in tertiary
education can contribute positively to the formation of sustainable human capital due
to the fact that professors can allocate more time to actually teaching and preparing for
classes, rather than losing time on administrative tasks, while evaluation, feedback, and
communication processes can be improved with artificial intelligence [38].

2.3. Hypotheses Development

Based on the proposed research questions mentioned in the Introduction Section,
corresponding hypotheses were developed, as follows:

RQ1: To what extent do graduates perceive their university curricula as aligned with
current labor market demands and technological change?

H1. Graduates report a moderate to low level of curriculum alignment with labor market and
technological needs.
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Reasoning: Skills mismatch is widely spread across countries and derives from insuffi-
cient practical experience, outdated courses, and sometimes limited interaction between
academia and industry [39]. Curriculum misalignment has a negative impact on graduate
employment; outdated curricula do not reflect current job market needs, focusing more
on theoretical knowledge at the expense of practical skills [39—41]. Skills gaps rooted in
curriculum misalignment end up as difficulties for companies across industries that aim
to recruit employees for Al roles [42]. In Romania, the alignment of higher education
curriculum with the fast-changing labor market still faces challenges when it comes to
digital skills and STEM fields, and there is a strong need for a better university—industry
collaboration in order to enhance graduates” employability chances through better educa-
tional programs [43,44]. Cooperation between universities and the business environment,
so as to reach curriculum alignment with labor market demands, still needs improvement
in Romania [45].

RQ2: How do graduates perceive the influence of Al on their current or future careers?

H2. Graduates feel underprepared by their university education to adapt to Al-driven changes in
their professional fields.

Reasoning: Recent surveys conducted by the Cengage Group suggested that emerging
graduates worldwide do not feel prepared for the changes generated by the introduction
of Al in the workplace [46]. Another survey suggested that graduates think that Al
tools should be integrated into college courses, as most programs do not prepare them to
use Al technologies on the job [47]. Integrating courses on Al into universities can help
students improve their critical thinking, problem-solving, and adaptability to new career
opportunities [48]. In Romania, Al’s existence in higher education institutions is largely
“still in its infancy”, as there are no clear strategies for implementing it among academics,
which is in line with the low levels of digitalization in the country at the moment [36].
Implementing Al in the Romanian higher education system could be seen as a “future
process rather than a reality” because exposure to Al in this environment is minimal,
despite the “competitive access to the internet” in the country [36].

RQ3: What is the perceived need for continuous reskilling among graduates?

H3. Graduates recognize a strong need for reskilling after graduation to remain competitive.

Reasoning: Disruptions in technological development outline the importance of lifelong
learning and continuous reskilling. A World Economic Forum report projected that by
2025, approximately 50% of employees would need reskilling or upskilling to meet the
labor market demands due to automation and Al adoption [49]. This trend was still valid
in 2023, when the upgraded report stated that by 2027, 44% of workers’ skills will change,
emphasizing an even greater need for continuous skill development [50]. Graduates need
to engage in continuous learning to remain competitive, while stakeholders should invest
in such retraining initiatives to enhance job performance in the Al era [50,51]. Early-career
workers are also interested in developing nontechnical skills, apart from Al ones, which can
enable them to master human capabilities like collaboration, emotional intelligence, and
creative thinking [52]. Based on OECD reports, there is a significant mismatch between the
skills gained in the education system and those generated by the labor market in Romania,
which makes reskilling a vital factor in avoiding unemployment after graduation [44].

RQ4: How do graduates evaluate institutional support from universities in promoting
adaptability, lifelong learning, and sustainable human capital development?
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H4. Graduates perceive limited institutional support for sustainable human capital development
and reskilling initiatives.

Reasoning: Higher educational institutions should help future graduates adapt to the
skill requirements imposed by Al-driven markets. Since the Al breakthrough has started to
gain importance recently, universities have started to pivot their strategies to support life-
long learning, though gaps still remain [53]. For instance, not many institutions prioritize
more vulnerable groups, like unemployed graduates, by offering continuous education
opportunities [54]. One other study emphasized low levels of student participation in
activities targeting employability skills development and suggested that higher educa-
tion institutions should work harder on their strategies to find proper “discipline-based
and developmental approaches” for linking curricula with students” Al awareness and
confidence [55].

RQ5: How do employment status and job experience influence graduates’ confidence
in Al preparedness and their perceived need for reskilling?

H5. Graduates whose current jobs involve a high degree of Al will report significantly higher
confidence in their ability to adapt to Al-related changes in their field.

Reasoning: Theoretically, graduates who directly work with AI can be more confident
in adapting to changes generated by Al due to their technical literacy and a better under-
standing of the tools [56]. Employees who consistently work with AI were found to be more
agile in adapting to changes since they can cope better with resources in the workplace [57].
Since Al tools are also used for educational purposes, one study highlighted the diversity
in future graduates’ opinions on adapting to technological changes in their careers. While
some of them were optimistic, others were more cautious [58]. Work performance and pro-
ductivity are influenced not only by Al and technology exposure but also by overall work
experience, comfort of the work environment, and the personality traits of employees [59].

3. Methodology

This quantitative research is based on the collection of primary data through an online
survey addressed to graduates with different levels of higher education in Romania. Data
were collected during August 2025, which resulted in a random sample of 365 respon-
dents. This study was anonymously conducted online, using non-probabilistic snowball
and self-selection sampling methods, as it was disseminated through LinkedIn and social
media groups for graduates. As we gathered a non-probability sample of the graduate
population in Romania, the full national population size was not used in this study, and
the sample reflects the segment of the graduate population that is digitally connected and
willing to participate in voluntary online surveys. The online questionnaire contained
6 sections, consisting of 5-point Likert scale and closed-ended questions, related to demo-
graphic questions (Q1-Q5), curriculum relevance and higher education preparedness (Q6—Q10),
the awareness and impact of Al in the labor market (Q11-Q15), perception of skills gaps and need
for reskilling (Q16—Q19), institutional support and sustainability (Q20-Q24), and employment
status and experience (Q25-Q29). The survey’s questions are presented in detail in Table A1,
Appendix A.

With regards to H1 (Q6 to Q10), H2 (Q11 to Q15), H3 (Q16 to Q19), and H4
(Q20 to Q24), the variables of interest, i.e., the mentioned grouped questions in brack-
ets, which form scales in the survey, were firstly tested for internal consistency using the
Cronbach’s Alpha test. Then, composite scores were calculated to measure similar underly-
ing constructs like “curriculum relevance”, “Al awareness”, “skills gaps and reskilling”,
and “institutional support”. This reliability analysis ensured a more robust and meaningful
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interpretation of the results [60]. The next statistical approaches for the first four hypotheses
were descriptive statistics processed in MS Office Excel, including the central tendency
measures of the scales, and inferential statistics processed in the Python 3.11 programming
language, including comparisons between groups based on t-tests, ANOVA, post hoc
Tukey tests, and Spearman correlation and relationship analyses. The four hypotheses
measure perceptions, and descriptive statistics are the most suitable type of analysis for
such hypotheses. However, after computing the composite scores for the scales that passed
the reliability test, the questions were actually grouped as dependent variables, such as
curriculum relevance (Q6-Q10), continuous reskilling (Q16-Q19), and institutional support
(Q20-Q24), in order to link them to independent variables, like discipline (Q4) and gender
(Q1), for a more in-depth analysis. While ANOVA testing identifies the existence of dif-
ferences between group means, the post hoc Tukey test, or Tukey’s Honestly Significant
Difference test, is a multiple comparison procedure that investigates which groups actually
differ [61]. Because the survey explored several areas of study, including Economics and
Business, IT, Technology and Engineering, Social Sciences other than Economics or Busi-
ness, Medicine and Pharmacy, and Humanities, this type of testing enabled a clear picture
of differences across curriculum alignment, the need for reskilling, institutional support,
and disciplines.

Regarding HS5, relationships between employment and experience (Q27 and Q29) and
Al readiness and skills gap items (Q12, Q13, Q16-Q19) were explored using Spearman’s
Rho correlation analysis, group comparisons, and ordinal logistic regression. The choice of
this regression model was derived from the fact that the dependent variable, confidence in
adapting to Al-related changes represented by Q13, was measured by a 5-point Likert scale.
Since Likert items are ordinal and expose an ordered ranking from “strongly disagree”
to “strongly agree”, an ordinal logistic regression model would be more appropriate for
ordinal outcomes, as it predicts the odds of being in a higher or lower response category
without assuming equal spacing between categories [62]. Thus, more accurate estimates
and interpretations could be made, and the risk of biased results was eliminated, given
the fact that Q13 was analyzed as a single ordinal outcome, not as a composite scale.
The results were reported in terms of odds ratios that illustrate how predictor variables
impact the probability that respondents report higher levels of Al confidence. Besides
the preregistered hypotheses, an exploratory analysis was conducted to investigate if job
satisfaction (Q29) was a significant predictor of confidence in adapting to Al changes (Q13),
given the regression results in the first place, using an ordinal logistic regression as well.

4. Results

The demographics of the sample show that 69% of the respondents were female and
31% were male. The 21-25 years old age segment (66.6%) was overrepresented, in contrast
with the other age segments, such as 26-30 years old (16.2%), 31-35 years old (3.8%), and
over 35 years old (13.4%). Regarding the last educational level attained, the results showed
that 48.8% of the respondents held a Master’s degree, 47.1% held a Bachelor’s degree, and
only 4.1% graduated with a PhD. Overall, 89.3% of the respondents were from an urban
place of residence, while 10.7% were from a rural area. The margin of error for the sample
of n = 365 is approximately +/—5.1% at the 95% confidence level.

4.1. Hypotheses H1, H3, and H4
4.1.1. Descriptive Statistics

The first step in the analysis of the survey was data cleaning and pre-processing in
order to ensure that all variables were defined as ordinal. For the four sections exploring

V77i

“curriculum relevance”, “Al awareness”, “skills gaps and reskilling”, and “institutional
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support”, the Cronbach’s alpha test results (Table 1) show how well the questions in
the respective sections fit together, as each section in the survey is based on the Likert
scale. As internal consistency is shown by a generally accepted threshold of o« > 0.7, only
three sections were fit for computing composite scores, allowing us to treat the questions
in those sections as variables on their own. Curriculum relevance has a good level of
internal consistency (o = 0.867), as well as skills gaps (« = 0.713) and institutional support
(o = 0.725). The low alpha value for the section on Al awareness (oc = 0.546) suggests that
questions from Q11 to Q15 do not cohere well to test a single variable, so they were treated
individually, and a composite score was not calculated for them. This does not invalidate
the items in the section, because each question actually gives insightful information about
each respondent’s awareness, confidence, education, perceived risk, and opportunities
regarding Al

Table 1. Cronbach’s alpha test.

Section Alpha 95% CI Decision to Compute Composite Scores for Each Section
Curriculum relevance 0.867035 [0.844, 0.887] Accepted
Al awareness 0.546147 [0.468, 0.616] Rejected
Skills gaps and reskilling  0.712916 [0.662, 0.758] Accepted
Institutional support 0.725344 [0.678, 0.768] Accepted

Source: Calculations by the authors based on survey results in Python.

After calculating the composite scores in Python for curriculum relevance (H1), skills
gaps (H3) and reskilling, and institutional support (H4), descriptive statistics for each
construct were used to predict the outcome for the hypotheses (Table 2).

Table 2. Descriptive statistics.

Curriculum Relevance

Skills Gaps and Reskilling

Institutional Support

Mean 3.1632 Mean 4.0726 Mean 3.4021
Standard Error 0.0486 Standard Error 0.0353 Standard Error 0.0408
Median 3.2 Median 4 Median 3.4
Mode 2.6 Mode 4 Mode 34
Standard Standard Standard
Deviation 0.9289 Deviation 0.6749 Deviation 0.7796
Kurtosis —0.3836 Kurtosis 0.3303 Kurtosis —0.4840
Skewness —0.0471 Skewness —0.6906 Skewness 0.0680

Source: Calculations by the authors based on survey results in Excel.

Curriculum Relevance (Q6-Q10)

The students’ perceptions of curriculum alignment are mixed, slightly leaning positive,
with noticeable diversity in opinions. The mean of 3.16 indicates that the respondents are
moderately positive but not strongly, the standard deviation of 0.93 shows a fair amount
of variability, meaning that the students differ in how relevant they find the curriculum,
and the data are almost perfectly symmetric, with a low skew of approximately —0.05,
highlighting a few extreme responses (kurtosis = —0.38).

Skills Gaps and Reskilling (Q16—-Q19)

The respondents perceive reskilling as very important, with a strong consensus. The
mean of 4.07 indicates high agreement on the importance and need for reskilling, the
skewness of —0.36 shows that more respondents lean towards higher values, like 4 and 5
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on the scale, and the standard deviation of 0.67 suggests lower variability in answers in
comparison with “curriculum relevance”.

Institutional Support (Q20-Q24)

In this case, some students in the survey feel supported while others do not. The
mean of 3.4 suggests a moderate agreement, but not very strong, on higher educational
institutions being somewhat supportive, and the median (3.4) and mode (4) illustrate
answers centered around agreement. However, the standard deviation (0.78) suggests
moderate variability, as opinions differ across the respondents, and the kurtosis (—0.48)
points out a flatter distribution of responses being spread out.

Therefore, reskilling turns out to be the strongest area, as students clearly recognize
its importance. Institutional support is moderate, as it exists partially, but it is not strong
or consistent, while curriculum relevance indicates that the respondents are moderately
satisfied with how the curriculum matches labor market needs. At this point, H1, H3, and
H4 are validated. Further analyses were conducted for nuanced reasons, such as testing
group differences and correlations among variables.

4.1.2. t-Tests, ANOVA, and Post Hoc Tukey Tests

When running t-tests by gender, it was concluded that the sample does not have
enough male or female participants in one or both groups. This means that gender differ-
ences cannot be linked to perceptions of curriculum alignment, skills gaps and reskilling
needs, and institutional support in our sample.

Therefore, ANOVA and post hoc Tukey testing were applied further to identify differ-
ences across disciplines in curriculum relevance, continuous reskilling, and institutional
support. The post hoc Tukey results are displayed in Table 3.

Table 3. Multiple comparison of means—Tukey HSD, FWER = 0.05.

Group 1 Group 2 Meandiff p-Adj Lower Upper
Q4 _Econ/Buss Q4_Hum 0.0546 0.9976 —0.2913 0.4005
Q4_Econ/Buss Q4_IT —0.3684 0.009 —0.677 —0.0599
Q4_Econ/Buss Q4_Med —0.5062 0.0112 —0.9382 —0.0742
Q4_Econ/Buss Q4_Other —0.2262 0.7787 —0.7204 0.268
Q4_Econ/Buss Q4_Social —0.1262 0.9799 —0.6307 0.3783

Q4_Hum Q4_1T —0.423 0.0297 —0.8209 —0.0252

Q4_Hum Q4_Med —0.5608 0.0177 —1.0605 —0.061

Q4_Hum Q4_Other —0.2802 0.6956 —0.8351 0.2736

Q4_Hum Q4_Social —0.1808 0.9415 —0.7443 0.3828

Q4_IT Q4_Med —0.1377 0.9615 —0.6124 0.3369
Q41T Q4_Other 0.1423 0.9729 —0.3896 0.6741
Q4_IT Q4_Social 0.2423 0.7948 —0.2992 0.7837
Q4_Medical  Q4_Other 0.28 0.7787 —0.3318 0.8918
Q4_Medical  Q4_Social 0.38 0.496 —0.2402 1.0002
Q4_Other Q4 _Social 0.1 0.9981 —0.565 0.765

Source: Calculations by the authors based on survey results in Python.
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Curriculum Relevance

Statistically significant differences in curriculum relevance ratings across disciplines
are shown by the F-statistic = 2.79, F (5, 358), with 5 degrees of freedom, and p = 0.017 < 0.05.
The post hoc Tukey test shows that there is only one significant pair in the sample: Human-
ities students and IT/Technology/Engineering students (p = 0.0066). The other differences
are not significant, meaning that students in Humanities rate curriculum relevance signifi-
cantly lower than IT/Engineering students.

Skills Gaps and Reskilling

F-statistic = 3.41 and p = 0.005 show that the perceptions of skills gaps and reskilling
needs differ significantly across disciplines. The outstanding pair is again represented
by Humanities and IT/Technology/Engineering, with p = 0.0074, meaning that larger
skills gaps and the need for reskilling are perceived by students in Humanities more than
students in Technology and IT.

Institutional Support

Students from different disciplines also have divergent opinions when it comes to
institutional support (F = 4.52, p < 0.001). Significant differences are shaped by pairs like
Economics/Business and IT/Engineering (p = 0.009), Economics/Business and Medical
Pharmacy (p = 0.011), Humanities and IT/Engineering (p = 0.030), and Humanities and
Medical /Pharmacy (p = 0.018). In other words, IT/Engineering and Medical /Pharmacy
students perceive higher levels of institutional support from their universities than students
of Economics/Business and Humanities. The strongest gap is between Humanities (lowest
institutional support) and IT/Engineering (highest support).

4.1.3. Correlation and Relationship Analysis

To identify the relationships between the composite constructs, Spearman correlation
coefficients, denoted with the letter “0”, were computed, as our survey composites are
Likert-based (Figure 1). There is a small to moderate negative correlation between cur-
riculum relevance and skills gaps and reskilling (¢ = —0.258, p < 0.001). This means that
students who think the curriculum is much more relevant are less likely to experience skills
gaps or a stronger need for reskilling. There is a strong positive correlation between cur-
riculum relevance and institutional support (¢ = 0.679, p < 0.001), suggesting that students
who feel that their universities” curricula are relevant to their topics of study also have the
tendency to report higher institutional support. Although statistically significant, the small
effect suggests that the weakest negative correlation occurs between skills gaps/reskilling
and institutional support (¢ = —0.143, p = 0.006). In summary, higher institutional support
is slightly linked to lower perceived skills gaps. The asterisks in Figure 1 denote statistical
significance levels of Spearman’s correlation coefficients (p < 0.05, p < 0.01, p < 0.001). This
clarification has also been added to the figure note.

4.2. Hypothesis 2

The internal consistency for the Awareness and Impact in the Labor Market section
(Q11-Q15) was not acceptable because « = 0.546. Therefore, the items were statistically
analyzed separately (Table 4).

The participants moderately agree with the statement that they are highly aware of how
Al is changing requirements in their field (for Q11, mean = 4.02, standard deviation = 1.01).
However, the graduates indicate that Al and automation were not sufficiently addressed
during their university education (for Q12, mean = 2.55, standard deviation = 1.29). Con-
fidence in adapting to Al-related changes (Q13, mean = 3.86, standard deviation = 0.94)
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and views on jobs being affected by Al (Q14, mean = 3.56, standard deviation = 1.12) are
moderately high. Regarding the creation of more opportunities than risks by Al in their
professional domains, the respondents have more divided opinions (Q15, mean = 3.36,
standard deviation = 1.09). These results support hypothesis H2. This result is supported
by a study from PwC Romania, which stated that more than 70% of Romanian employees
are optimistic that generative Al will create opportunities for learning new skills to improve
their work productivity [63].

Correlation Heatmap of Composite Scores

- 100
Curriculum_Relevance 10%+ SR 0.68** I 075
-0.50

-0.25
SkillsGaps_Reskilling - —0.26%** -0.00
--0.25
--0.50
--0.75
Institutional_Support -
--1.00

Figure 1. Correlation analysis. Source: Calculations by the authors based on survey results in Python.
Note: Values represent Spearman’s rho correlation coefficients: p < 0.01 **, p < 0.001 ***.

Table 4. Descriptive statistics for H2.

Q11 Q12 Q13 Q14 Q15
Mean 4.0164 Mean 2.5479 Mean 3.8575 Mean 3.5616 Mean 3.3589
Standard 0.0529 Standard 0.0675 Standard 0.0492 Standard 0.0588 Standard 0.0570
Error Error Error Error Error
Median 4 Median 2 Median 4 Median 4 Median 3
Mode 5 Mode 1 Mode 4 Mode 4 Mode
Standard Standard Standard Standard Standard
Deviation 1.0107 Deviation 1.2907 Deviation 0.9414 Deviation 1.1239 Deviation 1.0893
Kurtosis 0.4722 Kurtosis —0.9698 Kurtosis 0.1916 Kurtosis —0.6751 Kurtosis —0.5428
Skewness —0.9638 Skewness 0.3637 Skewness —0.6856 Skewness —0.3589 Skewness —0.2628

Source: Calculations by the authors based on survey results in Excel.

4.3. Hypothesis 5

In order to test whether graduates whose current jobs involve a high degree of Al
would report significantly higher confidence in their ability to adapt to Al-related changes
in their field, correlations, group comparisons, and ordinal logistic regression were applied.

4.3.1. Correlations

The correlation analysis was conducted using Spearman’s Rho coefficient (Figure 2),
which explores the relationships between employment status, experience (Q27, Q29), and Al
preparedness and skills gaps items (Q12, Q13, Q16-Q19). The strongest positive correlations
are between the need for retraining after graduation (Q17) and continuous reskilling (Q18),
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with a coefficient of 0.55, perceived skills gaps (Q16) and the need for reskilling (Q17),
with a coefficient of 0.45, and continuous reskilling (Q18) and active reskilling (Q19), with
a coefficient of 0.49. These variables form a cluster, as they measure related aspects such
as job experience and reskilling; therefore, there is a relatively strong positive correlation
among them. There is a negative correlation between Al preparedness (Q12) and the need
for reskilling (Q17), with a coefficient of —0.23, as well as between Al preparedness and
skills gaps (Q16), with a coefficient of —0.19, suggesting that higher preparedness might be
linked to fewer skills gaps. The other items are independent factors, as there is a near-zero
relationship, with a coefficient of —0.0077, between the confidence to adapt to Al changes
in the field of work (Q13) and skills gaps (Q16).

Spearman Correlations (Preparedness, Skills Gaps, Reskilling and Job Experience)
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Figure 2. Spearman correlations. Source: Calculations by the authors based on survey results
in Python.

4.3.2. Group Comparisons

The relationships among Al preparedness (Q12) and confidence to adapt to Al changes
(Q13), skills gaps and reskilling (Q16-Q19), and job experience (Q27-Q29) are highlighted
by a matrix of Spearman correlation coefficients.

Moderate positive links between skills and reskilling factors illustrate that perceiving
a skills gap (Q16) is strongly tied to feeling the need for reskilling (Q17-Q19), due to the
coefficients for Q16-Q17 (¢ = 0.45), Q17-Q18 (¢ = 0.42), and Q18-Q19 (¢ = 0.49). Confidence
to adapt to Al changes (Q13) is weakly related to job factors such as Al involvement in
the job (Q27)—o¢ = 0.12 and job satisfaction (Q29)—¢ = 0.15. The variable covered by Q12,
Al preparedness, measures how Al was addressed in universities, and it is negatively
correlated with skills gap items Q12-Q16 (¢ = —0.19) and Q12-Q17 (¢ = —0.23). This
suggests that when graduates in the sample felt that Al was addressed well during their
studies, they reported fewer skills gaps and reskilling needs. When testing whether
additional training pursued after graduation (Q28) impacts confidence in adapting to
Al changes (Q13), the t-test (t = 0.092, p = 0.926) and Mann-Whitney U (U = 15121.000,
p = 0.689) results explain that there is no significant difference between those who pursued
training (Q28 = Yes) and those who did not (Q28 = No), at least in the current sample. At the
same time, the employment status groups represented by Q25 did not differ significantly in
Al confidence.
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4.3.3. Ordinal Logistic Regression

The ordered model for H5 (Table 5) uses the confidence in adapting to Al changes (Q13)
as the dependent variable and Al job involvement (Q27), employment status (Q25, dummy-
coded), jobs related to the field (Q26_bin), additional training pursued after graduation
(Q28_bin), and job satisfaction (Q29) as independent variables. Because the ordinal logistic
regression model (Tables 6 and 7) estimates the log odds of being at or below category j of
the outcome, the general formula is represented as follows:

logit[P(Y < j)] = 6 — (B1X1 + B2Xo + ... + BiXy),

where

e Y = outcome (Q13—AI confidence);
e  0; = threshold (cut-point) for category j;
e [ = coefficient for predictor X;.

Table 5. Ordered model results.

Ordered Model Results for H5

Dep. Variable: Q13 Log-Likelihood —466.95
Model OrderedModel AIC: 959.9
Method Maximum Likelihood BIC: 1011.
No. of observations 365
Df Residuals 352
Df Model 9

Source: Calculations by the authors based on survey results in Python.

Table 6. Regression results (H5).

Coefficient Standard Error z p>lzl [0.025 0.975]
Q27 0.1553 0.093 1.676 0.094 —0.026 0.337
Q26_bin —0.0456 0.230 —0.198  0.843 —0.497 0.405
0Q28_bin 0.0249 0.218 0.114 0.909 —0.403 0.453
029 0.2296 0.109 2.116 0.034 0.017 0.442
0Q25_Employed part time —0.3884 0.470 —0.827  0.408 —1.309 0.532
Q25_Freelancer/Self-employed 0.1033 0.405 0.255 0.799 —0.690 0.896
Q25_Unemployed, seeking work 0.1893 0.375 0.504 0.614 —0.547 0.925
Q25_Unemployed, not seeking work ~ —0.5779 0.855 —0.676  0.499 —2.254 1.099
Q25_Continuing education 0.5010 0.306 1.637 0.102 —0.099 1.101
1/2 —2.8302 0.608 —4.654  0.000 —4.022  —1.638
2/3 0.5483 0.217 2.532 0.011 0.124 0.973
3/4 0.4556 0.109 4.197 0.000 0.243 0.668
4/5 0.6461 0.069 9.311 0.000 0.510 0.782

Source: Calculations by the authors based on survey results in Python.
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Table 7. Odds ratios (H5).

Odds Ratios (Proportional Odds)

OR CI_Low CI_High P
1/2 0.059 0.018 0.194 0.0000
2/3 1.730 1.132 2.645 0.0113
3/4 1.577 1.275 1.951 0.0000
4/5 1.908 1.665 2.186 0.0000
Q25_Continuing education 1.650 0.906 3.007 0.1017
Q25_Employed part time 0.678 0.270 1.703 0.4084
Q25_Freelancer/Self-employed 1.109 0.502 2.450 0.7985
Q25_Unemployed, not seeking work 0.561 0.105 3.000 0.4993
Q25_Unemployed, seeking work 1.208 0.579 2.522 0.6142
Q26_bin 0.955 0.609 1.500 0.8428
Q27 1.168 0.974 1.401 0.0938
Q28_bin 1.025 0.668 1.573 0.9092
Q29 1.258 1.017 1.556 0.0343

Source: Calculations by the authors based on survey results in Python.

Based on the Python output, the regression equation can be rewritten as:

logit[P(Q13 < j)] = 6 — (0.1553Q27 — 0.0456Q26p, + 0.0249Q28y;,, + 0.2296Q29
_0-3884Q25part—time + 0.1033Q25¢reclancer + 0'1893Q25unemp—seeking
_0-5779Q25unemp-not-seeling + 0-5010Q25cont-education)r

where

e j=1,2,3, 4—the thresholds between confidence levels (Likert 1-5);
e ef} = the odds ratio for each predictor.

Because “employed full time” was chosen as the reference category, it was omitted in
the model so as not to risk encountering multicollinearity.

Although graduates who work in jobs that involve Al or automation tools may be
expected to be more confident in adapting to technological disruptions, this turned out not
to be exactly the case in our sample. For each one-point increase in job Al involvement on
the five-point Likert scale, the odds of reporting higher confidence increase by approxi-
mately 17%, as the odds ratio (OR) is 1.17 for a 95% confidence level. As p = 0.0938 > 0.05,
the trend is positive but weak, meaning the result is not statistically significant, which
primarily invalidates H5. Neither employment status (Q25 categories), job-relatedness to
studies (Q26), nor additional training after graduation (Q28) has any significant effect on
Al confidence. This conclusion also agrees with the earlier ¢-test results, which showed
that training was not really a significant predictor, as the correlations suggested weak links.
However, after further investigating the other predictors in the model, the data showed
that job satisfaction (Q29) is actually significantly associated with higher AI confidence,
based on OR =1.26 and p = 0.034 < 0.05.

Summing up, the results illustrate that while the graduates perceive skills gaps and
reskilling needs as interconnected, their confidence in adapting to Al changes is not actually
strongly shaped by Al involvement in the job, employment status, or additional training.
Instead, job satisfaction turned out to be the most meaningful predictor of Al confidence,
which opened the door for an alternative, exploratory hypothesis (EH5): “Graduates who
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report higher job satisfaction (Q29) will also report significantly higher confidence in their
ability to adapt to Al-related changes in their field (Q13)”.

4.3.4. Exploratory Hypothesis EH5

To explore the additional hypothesis EH5, the ordinal logistic model was used, with
the general model:
logit[P(Y < j)] = 6 — 7,

where

e Y =Q13 (Al confidence);

o j=1,2,3, 4 (thresholds between categories);
e 0 = threshold (cut-point) for category j;

e 1= X(linear predictor);

e X =0Q29 (job satisfaction);

e [} =regression coefficient for Q29.

In this model, the coefficient is 0.2404, p = 0.017 (significant), with an odds ratio of 1.27
for a 95% confidence level. This means that for each one-point increase in job satisfaction for
Q29 on the five-point Likert scale, the odds of reporting higher Al confidence increase by
27%. Going back to the correlation matrix (Figure 2), there is a positive, weak but consistent
relationship between Q29 and Q13 (¢ = 0.15), which matches the regression, suggesting
a small but significant effect. As pursuing additional training after graduation (Q28) does
not affect Al confidence (Q13), this result suggests that satisfaction matters more than
training exposure. These findings (Tables 8 and 9) support and validate EH5, suggesting
that higher job satisfaction in a current job makes graduates feel more confident to adapt to
Al-driven changes in their fields.

Table 8. Ordered model results (EH5).

Ordered Model Results for EH5

Dep. Variable: Q13 Log-Likelihood —470.73
Model OrderedModel AIC: 951.5
Method Maximum Likelihood BIC: 971.0
No. of observations 365
Df Residuals 360
Df Model 1

Source: Calculations by the authors based on survey results in Python.

Table 9. Regression results (EH5).

Coefficient Standard Error z p>lzl [0.025 0.975]
Q29 0.2404 0.101 2.387 0.017 0.043 0.438
1/2 —3.2692 0.534 —6.122 0.000 —4.316 —2.223
2/3 0.5424 0.217 2.498 0.012 0.117 0.968
3/4 0.4450 0.109 4.092 0.000 0.232 0.658
4/5 0.6313 0.069 9.133 0.000 0.496 0.767

Source: Calculations by the authors based on survey results in Python.
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5. Discussion
5.1. Hypotheses H1, H2, H3, and H4

Based on the descriptive statistics, with a strong consensus in the sample, re-
spondents perceive reskilling opportunities to be extremely important (mean = 4.07,
standard deviation = 0.67). This correlates with a study by Rahiman and Kodikal (2024),
which indicated that students who are optimistic about enhancing their skills also have the
ability to collaborate more effectively and improve their educational outcomes [64]. On the
other hand, institutional support (mean = 3.4, standard deviation = 0.78) and curriculum
relevance (mean = 3.16, standard deviation = 0.93) are rated moderately, showing a greater
variety in perceptions and indicating potential areas for improvement in aligning education
with labor market demands, as shown by UNESCO's report [54]. As the latter two variables
are strongly intertwined and negatively correlated with perceived skills gaps, it seems
that when universities provide support and relevant curricula in the Al era, graduates
report less need for reskilling; this is also supported by [53]. Curriculum alignment and
institutional support are strongly positively correlated, implying that when graduates
perceive their universities’ curricula as being adapted to the actual needs of the market,
they also tend to believe that their universities contribute to sustainable human capital
development. The symbiosis between the two variables can occur with effective strategies
of training teaching staff [17]. When it comes to Romanian universities, a survey of 856
Bachelor’s graduates showed that there is an excess of theoretical knowledge in compar-
ison with practical or digital skills, suggesting that these skills do not sufficiently align
studies with job requirements so as to improve graduates’ job satisfaction [65]. At the same
time, a World Economic Report suggested that in Romania, less than 30% of companies
consider university degrees as an important employment factor [50]. These discoveries
unravel the interplay between curriculum design, universities” support, and graduates’
perceptions of skills adequacy. Continuous reskilling will remain an imperative in the Al
era, as some statistics reveal. For example, the World Economic Forum'’s Future of Jobs 2023
report predicted that 6 in 10 workers will need retraining before 2027, mostly in the area
of analytical thinking [50]. The same report highlighted how 52% of the reskilling focus
should be placed on “Al and big data” in Romania and that providing effective reskilling
and upskilling opportunities is considered a good business practice to improve human
capital availability in the country [50]. One study on students from Zagreb, conducted by
Duzevi¢ et al. (2025) [66], identified four key dimensions that shape students’ experiences
with artificial intelligence chatbots (AICBs) in higher education: quality, usability, mistrust,
and adoption. Although students in the research reported moderate to high overall ex-
periences with AICBs, the findings highlighted that trust in Al has not fully developed,
and institutional guidance is still needed to support responsible integration. The idea that
generative chatbots have a supportive rather than substitutive role in university education
was found in a study on Bulgarian undergraduate and graduate students in majors like
Economics, Public Sector Management, and Business Management [67]. These chatbots
may enhance blended learning by improving engagement, personalization, and efficiency,
but only when used under the guidance of instructors, within clear ethical boundaries, and
with awareness of their limitations [67].

The correlation insights focus on the role of retraining among graduates. Being strongly
correlated, questions Q16 to Q19 reveal that when reskilling is prioritized, other factors,
such as skills readiness and job experience, are improved at the same time. This finding
corresponds with the literature [15]. Thus, it is crucial for universities to design integrated
programs that relate to practical job experience by offering opportunities for internships
and applied projects, to provide reskilling opportunities by coming up with bootcamps
and short courses, and to bridge the skills gap by offering opportunities for targeted up-
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skilling and mentorship. Romania’s low digital literacy rate of 27.7%, as reported in 2023,
compared with the EU average of 55%, raises crucial debates on whether the Romanian
educational system is prepared to adjust curricula to equip students with essential Al and
digital skills [68]. However, the EU Digital Decade 2025 report stated that digital skill levels
correlate with educational attainment in Romania, meaning that while the percentage of
digital skills level rises to 63.93% among those with higher education, it is still less than the
79.83% EU average [69]. These misalignments were acknowledged by policymakers, and
Romania’s 2023 higher education law explicitly emphasized aligning academic programs
with labor market requirements regarding emerging digital professions [70]. For higher
education institutions to successfully address Al in their curricula, as the level of prepared-
ness in Q12 is negatively correlated with reskilling and skills gaps, specific learning paths
should be built based on skills assessments and personalized recommendations for students.
Moreover, formal and non-formal activities can support the continuous digital training of
teaching staff and students. Therefore, improving the digital infrastructure in universities,
stimulating educational units and institutions for educational offers with specializations
and digital qualifications, creating digital educational tools, finding interactive student-
centered educational solutions, creating “attractive Open Educational Resources”, and
developing public—private partnerships by participating in digital networks may be some of
the answers to the issue of effectively integrating Al into higher education institutions [71].
A study on Hungarian university professors conducted by Dringé-Horvéth et al. (2023)
found that there is a stronger correlation between digital competence and Al literacy among
male teachers in the information technology field than among female teachers in fields
like “humanities, social sciences, and health sciences” [72]. Higher education institutions
should ensure that their Al adoption plans are fully aligned with educational goals and
that higher education providers support the development of Al literacy and digital skills
among both professors and students [73]. The more prepared employees feel, the less they
feel they lack the necessary skills to adapt to technological challenges. Reskilling programs
should simulate actual job tasks.

One other finding in our analysis is that support from universities for students” Al
preparedness is only partial, moderate, and uneven across institutions. This is also sup-
ported by a 2023 qualitative study of Romanian academics, which mentioned that there
is a lack of a clear strategic vision for implementing Al in Romanian higher education, as
digitalization in Romanian universities “is still in its infancy” [36]. Because there is no
consistent, coordinated national approach, support for Al skills or Al integration has the
tendency to depend on individual projects of faculties [70]. A lack of a shared vision for
Al infrastructure in universities was also discovered in a study from 2024 on 18 Bulgar-
ian universities, which were responsible for digitalization, as well as financial resources
and administrative capacity scarcity and resistance from the administrative and academic
staff [74]. Although the National Al Strategy (2024-2027) recognizes education and skills
development as priorities, it only provides guidelines rather than concrete implementation
plans, and the responsibility to design specific measures is left to universities and min-
istries, illustrating a moderate commitment level [46,47,65]. While Al readiness programs
exist, they are not uniformly and strongly spread across all Romanian higher education
institutions. In Bulgaria, as a study by Simeonov et al. (2024) revealed, Al education is
starting to take over dedicated subjects and programs in BSc and MSc degrees in Infor-
mation Technologies and Computer Sciences, while other adjacent academic fields, like
Electrical Engineering, Electronics, and Automation, lack the necessary Al training for
students, even though they too face rapid technological shifts [75]. This fact suggests that
new professionals in these fields and other non-IT ones will need “longer onboarding
periods or additional training” when transitioning from university to industry [75].
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The survey’s results validate Hypothesis 1 (H1), Hypothesis 2 (H2), Hypothesis 3 (H3),
and Hypothesis 4 (H4).

5.2. Hypotheses H5 and EH5

The findings indicate that respondents’ perceptions of Al preparedness and reskilling
are influenced less by current job Al exposure and influenced more by workplace satis-
faction and the adequacy of prior university training. In contrast with the literature that
suggests a relationship between Al preparedness and exposure to Al at work [56-58], our
results illustrate that the Romanian graduates in the survey do not feel more prepared
to work with Al tools, even though they may encounter them in their jobs. Further stud-
ies should be conducted on Romanian graduates regarding the correlation between the
two variables based on more niche professions and the corresponding university affilia-
tions of respondents. Although Hypothesis 5 (H5) was not validated in the first place,
a secondary hypothesis was tested. The secondary exploratory hypothesis elaborates on
the idea of the overall work experience and collective impact on Al resilience, as stated
in the study by Majrashi K (2025) [59]. Our findings demonstrate that job satisfaction
predicted Al confidence more accurately in the sample. This means that broader work
experiences play a more important role in the level of preparedness than direct techno-
logical exposure, suggesting that the more nuanced Hypothesis EH5 is accepted. One
other study identified the same ideology that job satisfaction significantly and positively
affects employees’ readiness for organizational change [76]. Although more training after
graduation does not impact Al confidence, graduates who feel happier with their current
employment context are also more confident in adapting to Al So, exposure to advanced
technologies alone does not automatically translate into confidence, which is the case in our
sample—the respondents in Al-intensive jobs did not report markedly higher adaptability
confidence unless they also reported high job satisfaction. A survey conducted by Gallup
and Amazon discovered that 71% of workers who upskilled saw an increase in their overall
job satisfaction [77]. This further means that a supportive work environment and personal
fulfillment have the capacity to foster a mindset open to change, arguably more so than
just having access to and working with Al tools on a daily basis. The risk imposed by Al
job substitution lowers the level of employees’ work satisfaction [78]. Job satisfaction, in
contrast with technical exposure, represents a more holistic and long-term motivator due
to recognition, work-life balance, relationships, and its ability to ensure that employees
remain committed to their work performance [79]. While digital solutions integrated at the
company level offer opportunities for employees, areas like “communication, collaboration,
flexibility, feedback, and recognition, as well as personal and professional development”
are as essential [80]. Furthermore, work satisfaction results in promotions, which can be
achieved through coaching, mentoring, or training sessions so that employees acquire
the necessary additional skills [81]. Long-term effective Al adoption and integration in
organizations is derived from employees’ satisfaction, as concluded by another study [82].
Consequently, psychological and professional alignment of graduates’ jobs may be just as
essential as Al exposure at work in fostering Al preparedness. Confidence in adapting to
Al-related changes may be achieved through training programs and supportive manage-
ment. Future research could focus on how job autonomy, satisfaction, and perceived skill
use act together in adopting Al for adaptability in the labor market.

5.3. Limitations and Future Recommendations

Although the sample size of 365 is adequate for an exploratory analysis, the sample
is not fully representative of the national level. The distribution of respondents is uneven
across subgroups, as women (69%) and young graduates aged 21-25 (66.6%) are overrep-
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resented. These aspects may limit the external validity of our findings and the extent to
which the results can be generalized to the wider population of graduates.

The data were collected at one point in time and the ability to infer causal relationships
is limited. This could mean that higher job satisfaction can lead to higher AI confidence;
however, it could also mean that more confident graduates feel more satisfied with their
current jobs. This is one of the shortcomings of perception analyses. Moreover, respon-
dents may not be very objective when rating their skill levels and actual Al exposure and
knowledge. The self-selection bias should be taken into consideration because respondents
who were more active online, more motivated to respond to surveys, or more engaged with
academic networks in general may be overrepresented in the sample.

In the case of H5, the hypothesized predictor, namely, job Al involvement (Q27),
revealed only weak effects on Al confidence, implying that some unmeasured variables,
such as workplace learning opportunities, personality traits, or organizational culture,
could actually be impactful.

Future research recommendations include using panel data to track the evolution
between graduates’ confidence and job changes, additional training, and Al adoption.
Potential experimental studies could test causal impacts on confidence and preparedness.
Instead of self-report measures, some other external indicators could be used, such as
company-level Al adoption or occupational exposure indices. Also, factors like personality
traits, training opportunities, or organizational support could be tested so as to better shape
the relationship between job factors and Al confidence. International comparisons, cultural,
and sectoral differences could be integrated in future research as well.

Other research implications could focus on cross-country or cross-sector analyses in
order to compare the present findings across different national, cultural, and industry
contexts. Such cross-analyses could reveal whether curriculum gaps and institutional
support issues are common elsewhere or specific to the Romanian higher education system.

To strengthen generalizability, future potential studies should aim to collect nationally
representative samples and consider stratified sampling to balance key demographics, such
as gender, age, or region. Longitudinal or comparative studies could further validate the
current findings across different cohorts of graduates.

6. Conclusions

Our research examined the extent to which sustainable human capital development is
fostered in the age of artificial intelligence in some Romanian universities with regard to
aligning curricula with labor market needs, support for reskilling, and the level of graduates’
preparedness for technological disruptions. The findings indicate that while reskilling is
widely perceived as essential by graduates, curriculum alignment and institutional support
remain only moderate, reflecting persistent gaps between higher education and labor
market requirements. These results validate the first four hypotheses, emphasizing the
strong link between curriculum relevance and perceived institutional support, as well as
the negative association between curriculum alignment and reported skills gaps.

Concerning Al preparedness, graduates acknowledge the transformative role of Al but
suggest that their university education has not sufficiently addressed these technologies,
leading to limited confidence in adapting to Al-driven changes. Hypothesis 5, which
predicted a strong relationship between job Al involvement and adaptability confidence,
was not fully supported. Instead, the exploratory analysis revealed that job satisfaction is
a stronger predictor of confidence in adapting to Al changes, suggesting that psychological
well-being and positive workplace experiences may be just as important as technological
exposure in shaping graduates” adaptabilities.
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The practical implications of this research suggest that Romanian universities need
to revise and modernize curricula to bridge the gap between formal education and the
Al-driven labor market, as the survey identified “limited exposure to Al-related skills”
during university studies. Higher education institutions should integrate up-to-date Al
concepts, data literacy, and the use of digital tools into courses across disciplines. Along
with updating curricula, universities” main role should revolve around enhancing con-
tinuous learning opportunities by expanding practical training programs. Universities
should collaborate with the business sector and offer more internships, industry projects,
or Al tools workshops, for instance. Collaboration and knowledge sharing among scholars,
educators, edtech developers, policymakers, and industry can contribute to improving
the process of integrating Al into education and can spur innovation [83]. The moderate
level of institutional support perceived by the graduates who completed the survey signals
room for improvement in how universities guide and support students’ adaptation to
Al changes. Thus, academic institutions may improve and develop career services and
mentorship programs that focus on Al-era career development. Offering counseling on
skills gaps, organizing reskilling initiatives for recent graduates, or facilitating connections
to tech training resources would help most graduates manage technological disruptions.
There should be a consistent support system across universities, as our survey indicates
that students in nontechnical fields, such as Humanities, feel significantly less supported
and less prepared than those in IT/Engineering.

Lifelong learning and reskilling initiatives should also be supported at the national
level through subsidizing reskilling programs for recent graduates and unemployed
youth. Policymakers, such as the Ministry of Education and the Ministry of Labor, should
strengthen the policies that embed Al literacy, digital competencies, and inter-disciplinary
tech skills into national higher education standards and accreditation criteria, using the
strategies from Romania’s “SMART-Edu 2021-2027” program as a reference point. Financial
incentives from the government could help innovate universities” infrastructure in terms
of laboratories, high-speed internet, or educational software. As Humanities graduates
who participated in the survey reported larger skills gaps than their IT/Engineering peers,
governmental grants may encourage Social Science and Humanities to introduce data
science or Al ethics components into their curricula.

Summing up, the presented evidence underscores the urgent need for Romanian
higher education institutions to pursue more systematic curriculum reform, strengthen
university and industry collaboration, and integrate Al-related competencies across disci-
plines. Universities should prioritize flexible, lifelong learning opportunities and reskilling
initiatives that simulate real-world tasks, thereby equipping graduates with both techni-
cal and transversal skills required in an Al-driven economy. At the same time, fostering
sustainable human capital requires not only technical preparedness but also attention to
workplace satisfaction, adaptability, and resilience, which are essential factors in navigating
ongoing technological change.
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Appendix A

Table Al. Survey questions.

Survey Question Type Variable
Q1. Gender close-ended (dummy) Independent
Q2. What is your age? close-ended Independent
Q3. Your last educational level attainment close-ended Independent
Q4. Area of Study close-ended (dummy) Independent
Q5. Place of Residence close-ended Independent
Q6. The courses I comPIeted in university are directly Likert scale Dependent in H1
relevant to my current job or career path.
Q7. My university education provided me with skills that . .
are in high demand in today’s labor market. Likert scale Dependent in H1
Q8. I'was gdequately prepareq by.my university to face the Likert scale Dependent in H1
technological changes happening in my field.
Q. Thg curr1Fulum in my degree program reflected current Likert scale Dependent in H1
trends in the job market.
Q10. I received pr'ach.cal training during my studies that Likert scale Dependent in H1
helped me transition into the workforce.
Qll..I am aware of how art1.f1c1a1 1r'1telhgence is changing the Likert scale Dependent in H2
requirements in my professional field.
Q12. AI anc'l automation were sufficiently addressed during Likert scale Dependent in H2
my university education.
Q13.1 fe<.el conflfient in my ability to adapt to the Al-related Likert scale Dependent in H2 and H5
changes in my field.
914. My current or desired job is likely to be affected by Al Likert scale Dependent in H2
in the near future.
Q15.1 beheye Al will C}reate more opportunities than risks in Likert scale Dependent in H2
my professional domain.
Q16. There is a gap betwee.n the skills I learned at university Likert scale Dependent in H3
and those required by my job.
Q17.1 hgve felt the peed to acquire new skills after Likert scale Dependent in H3
graduation to remain competitive.
Q18. Cont.lr.luo-us reskll,hr.lg is necessary to maintain Likert scale Dependent in H3
employability in today’s job market.
Q19. I am actively seeking or planning to pursue additional Likert scale Dependent in H3

training or courses to improve my job prospects.
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Table Al. Cont.

Survey Question Type Variable
(20. My university encouraged lifelong learning and . .
adaptability as part of the educational process. Likert scale Dependent in H4
Q21. Universities should play a key role in reskilling . .
graduates for the changing labor market. Likert scale Dependent in H4
Q22. My university has 1.<ept. pace with technological Likert scale Dependent in H4
advancements in designing its programs.
Q23.1 beheve.umversmes in Ro.rnarua are prepared to Likert scale Dependent in H4
support sustainable human capital development.
Q24. I would recommend my university’s program to future . .
students interested in careers impacted by AL Likert scale Dependent in H4
Q25. What is your current employment status? close-ended Independent in H5
Q26. Is your current job related to your field of study? Yes or No Independent in H5
927. To what extent dqes your current job involve artificial Likert scale Independent in H5
intelligence or automation tools?
Q28. Hav.e you pursu.ed any additional training or online Yes or No Independent in H5
courses since graduation?
Q29. How satisfied are you with your current job in terms of Likert scale Independent in H5

using your education and skills?

Source: Author’s own research.
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