TYPE Original Research
PUBLISHED 08 October 2024
pol 10.3389/feduc.2024.1415599

:' frontiers Frontiers in Education

@ Check for updates

OPEN ACCESS

EDITED BY
Paula Bajdor,
Czestochowa University of Technology, Poland

REVIEWED BY
Carla Fidalgo,

Superior Institute of Engineering of Coimbra
(ISEC), Portugal

Waldemar Jedrzejczyk,

Czestochowa University of Technology, Poland

*CORRESPONDENCE
Agnese Lastovska
agnese.lastovska@lu.lv

RECEIVED 10 April 2024
ACCEPTED 20 September 2024
PUBLISHED 08 October 2024

CITATION
Medne D, Lastovska A, Lama G and

Grava J (2024) Unlocking potential: exploring
the interplay between entrepreneurship and
research competence across diverse
academic disciplines.

Front. Educ. 9:1415599.

doi: 10.3389/feduc.2024.1415599

COPYRIGHT

© 2024 Medne, Lastovska, Lama and Grava.
This is an open-access article distributed
under the terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other forums is
permitted, provided the original author(s) and
the copyright owner(s) are credited and that
the original publication in this journal is cited,
in accordance with accepted academic
practice. No use, distribution or reproduction
is permitted which does not comply with
these terms.

Frontiers in Education

Unlocking potential: exploring
the interplay between
entrepreneurship and research
competence across diverse
academic disciplines

Dace Medne!, Agnese Lastovska?*, Gatis Lama? and Jana Grava®

tJazeps Vitols Latvian Academy of Music, Riga Technical University Liepaja Academy, Liepaja, Latvia,
2Faculty of Education Sciences and Psychology, University of Latvia, Riga, Latvia, *Riga Technical
University Liepaja Academy, Liepaja, Latvia

This study aims to identify and analyze the self-assessment of entrepreneurship
sub-competences among students at Latvian higher education institutions. The
research questions addressed include: What is the self-assessment of students’
entrepreneurship competence at different levels of education? How and to what
extent does the self-assessment of students’ entrepreneurship competence vary
across different thematic groups? How and to what extent does the self-assessment
of students’ entrepreneurship competence differ between academic and professional
programs? Do bachelor's and Master’s students’ entrepreneurship competences
improve during the study process? Additionally, the study explores the correlation
between students’ self-assessment of their entrepreneurship competence and
their research competence. Data were collected using an assessment tool for
students’ transversal competences developed in the ESF project “Development
and implementation of the education quality monitoring system”, which consists
of an online survey data and were analyzed with SPSS Statistics v.21. The results
show that students evaluated their entrepreneurship competence just above
average. Bachelor-level students improved their entrepreneurship competences
during their studies, but there were no statistically significant differences between
Master’s students’ evaluations in their first and last study years. Network analysis
indicates that the entrepreneurship sub-competence “ldentification, mobilization,
and efficient use of internal and external resources” is connected with most research
competence dimensions, and improving this sub-competence will therefore have
the most effect on influencing research competence.

KEYWORDS

transversal competences, entrepreneurship competences, employability, higher
education, research competence

1 Introduction

Knowledge and learning serve as the foundation for renewal and transformation. However,
global disparities, coupled with a pressing need to reimagine the purposes, methods, content,
locations, and timing of learning, indicate that education is not fully realizing its potential to
assist in shaping peaceful, just, and sustainable futures (International Commission on the
Futures of Education, 2021). This difference is attributed to socio-economic shifts globally,
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demanding a transformation in educational offerings. Transformation
involves enhancing the capacity of education systems to ensure quality
learning, effectively plan and prepare, moderate negative impacts,
resist and recover from unforeseen events and disruptions, and adapt
to changing circumstances (Hynes et al., 2020). In order to reduce the
gap between the obtained education and the requirements of the labor
market, educational stakeholders must reconsider how to empower
students to realize their full potential and evolve into progressive,
open-minded, creative, communicative, and collaborative citizens. It
is important to consider how to equip students with the skills
necessary to tackle higher-level tasks, especially in light of the fact that
intelligent machines can now handle everyday and time-consuming
tasks routinely (Zhao, 2023).

Numerous unprecedented challenges, including but not limited to
the knowledge economy, globalization, financial crises, and
environmental degradation, are playing a significant role in reshaping
and expanding the missions of universities (El Hadidi and Kirby, 2016;
Rubens et al,, 2017; Trencher et al., 2014). One of the challenges facing
higher education is the difficulty of adapting to the evolving needs of
our society. This entails preparing students to confront the challenges
and adversities they may encounter in their professional endeavors.
Moreover, there is a growing demand to outfit students with the skills
to navigate intense workplace pressures and demands. Strengthening
students” sense of social responsibility and collective awareness is
imperative, along with fostering active participation in democratic
issues rooted in principles such as equality and social justice
(Anderson, 2022; Lake et al., 2016; UNESCO, 2015; United Nations,
2015; Urias et al., 2020).

Entrepreneurship is highlighted as one of the key competences for
graduates to effectively navigate and compete in today’s dynamic job
market, ensuring their long-term employability (Council of the
European Union, 2018). In line with this, UNESCO advocates for the
promotion of an entrepreneurial culture within higher education,
viewing it as a critical quality indicator (Tojar-Hurtado and Estrada-
Vidal, 2019). This involves universities committing to qualifying
students with the knowledge, skills, and attitudes needed to respond
to the demands of the contemporary labor market (Espiritu et al.,
2012; O’Neill and McMahon, 2005).

Unlike mere employment, employability places the responsibility
on individuals for their ongoing lifelong learning and career
development. It reinforces the significance of considering both
individual employment suitability and national economic prosperity
as the primary objectives of higher education (Mok, 2016). This calls
for a willingness to take the initiative, act proactively, identify and
capitalize on opportunities, comprehend the economic and business
environment, self-assess, set goals, and communicate and collaborate
effectively (Komarkova et al., 2015), all of which are encompassed
within the competence of entrepreneurship.

Employers’ concern that potential employees are not provided
with the competences required for the labor market is also reflected in
statistical indicators. For example, in 2022, the OECD Skills for Jobs
database highlighted significant skill imbalances (shortages, surpluses,
and mismatches) across OECD countries and partner economies
(OECD, 2022). As of 2022, at least 80 million European workers had
skills mismatched with their jobs; they accounted for 44.2% of the
total number of people employed aged 25-64. Although the
unemployment rate fell in 2022 to 6.2%, 13.3 million people were still
unemployed (European Commission, 2023). Approximately 40% of
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employers are struggling to fill job vacancies due largely to a lack of
necessary skills, while 30% of graduates are working in a job where the
competences they acquired at university are not required (Duell et al.,
2023), which slows organizational growth and does not facilitate
innovation implementation. This situation poses a significant barrier
to making decisions regarding long-term investments (OECD, 2020)
and impacts a country’s development overall and in specific sectors,
such as investment availability in scientific research.

The disparity between the skills demanded by the labor market
and those offered by graduates is evident in employment indicators,
underscoring the need to cultivate students’ transversal skills to
enhance workforce preparedness and foster sustained economic
development (Rios et al., 2020) in which the exploitation of natural
resources, the direction of investment, the orientation of technological
development, and institutional change or reform are all in
coordination and harmony and enhance both the current and future
potential for meeting human needs (Wang, 1996). One of the
contributing factors to the gap between the skills possessed by
employees and the demands of employers is the occurrence of overly
theoretical and academic knowledge that lacks practical relevance to
the real-world environment. This gap is closely tied to the research-
based study process, wherein students are encouraged to dig into
contemporary issues, design solutions with significant added value,
and attempt to commercialize their knowledge. This can take the
form of developing products or services or seeking employment
where they can apply their innovative insights. Although higher
education’s traditional mission is teaching and research, emphasizing
both their social function and relationship with surrounding
organizations (Compagnucci and Spigarelli, 2020; Liu and van der
Sijde, 2021), according to a broad range of studies, the notion of a
third mission of universities entails a gradual transition toward
activities with economic implications, particularly in terms of
knowledge commercialization (Compagnucci and Spigarelli, 20205
Gunther and Wagner, 2008). This shift involves using university
research to facilitate the commercialization of technological and
innovative outcomes (Rothaermel et al., 2007; Shore and McLauchlan,
2012; Van Looy et al., 2011). These activities, often referred to as
technology transfer initiatives, are visible endeavors that significantly
impact the academic ethos (Aragonés-Beltran et al., 2017; de la Torre
et al., 2018; Montesinos et al., 2008) and entail collaborations with
economic actors to establish and reinforce partnerships (Kotosz et al.,
2016). Furthermore, a continuous process of entrepreneurial
discovery and exploration of market opportunities can foster
university-industry-government collaboration (Compagnucci and
Spigarelli, 2020).

According to the European Commission, Latvian higher education,
research, and innovation systems are encountering challenges related to
fostering closer collaboration between academia, research, and industry
and enhancing innovation capacity within the private sector (European
Commission, 2021). However, the deficiency in entrepreneurship
competence, culture, and mindset within higher education is a
significant obstacle to the emergence of new ideas and ventures
(European Commission, 2021). Many studies agree that the development
of an entrepreneurial mindset is the main mechanism through which
academia can effectively participate in economic development (Brennan
and McGowan, 2006; Fairweather, 1990; Hagen, 2002; Liu and Dubinsky,
2000). Nevertheless, despite longstanding efforts to build entrepreneurial
capacity, there remains a lack of consensus regarding the distinct
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elements of entrepreneurship as a competence, significantly impeding
its development process (Slisane and Rubene, 2021).

Some empirical studies have explored the correlation between
entrepreneurially oriented activities, teaching, and research
performance. According to such studies, a negative association exists
between teaching responsibilities and entrepreneurial activities, while
a positive relationship is observed between research activities and
entrepreneurial initiatives (de la Torre et al., 2017; Garcia-Aracil and
Palomares-Montero, 2012). Moreover, numerous empirical studies
have affirmed that universities’ engagement in business activities can
yield positive outcomes for both the institution itself and scholarly
performances in terms of research. Specifically, scholars may enhance
their flexibility and autonomy, while traditional university norms may
be reinforced through involvement in business ventures (Compagnucci
and Spigarelli, 2020; DeglInnocenti et al., 2019).

This study has selected entrepreneurship and research
competences, given that entrepreneurship aims to create societal value
and commercialize it, while research forms the cornerstone of
scientific activity (Slisane et al., 2021). Entrepreneurship competence
can also serve as a support tool to strengthen the individual to
commercialize and apply their knowledge in the labor market,
showing initiative or commercializing scientific discoveries and
innovations, solving specific challenges, and creating innovations.
Therefore, fostering an entrepreneurial mindset and providing support
for entrepreneurial attempts can significantly enhance the utilization
of knowledge and expertise within the labor market, ultimately
leading to positive economic outcomes. This study aims to identify
and analyze the self-assessment of entrepreneurship sub-competences
among students at Latvian higher education institutions. The research
questions addressed include:

o What is the self-assessment of students’ entrepreneurship
competence at different levels of education?

« How and to what extent does the self-assessment of students’
entrepreneurship  competence vary across different
thematic groups?

« How and to what extent does the self-assessment of students’
entrepreneurship competence differ between academic and
professional programs?

o Do bachelor’s

competences improve during the study process?

and Masters students’ entrepreneurship

Additionally, the study explores the correlation between students’
self-assessment of entrepreneurship competence and their research
competence concerning how entrepreneurship supports universities’
core competence, i.e., research.

1.1 Entrepreneurship competence as a tool
for enhancing students’ competitiveness in
the labor market

The increasing need to produce, transfer, and commercially
exploit viable research findings has progressively led universities to
rethink and adjust their role (Goethner and Wyrwich, 2019). Thus,
universities often see the entrepreneurial culture as a new way of
bringing in much-needed resources, such as funds, collaborations, and
access to facilities, from different sources (Mariani et al., 2018).
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Research on entrepreneurship has traditionally been closely
associated with commercial activities and economics, with the
conceptualization of the concept largely grounded in the
principles and frameworks of these disciplines (Komarkova et al.,
2015). As a result, much of the research has focused on the
development of skills essential for entrepreneurship, such as the
ability to create and manage companies (Ferreras-Garcia et al.,
2021). This emphasis reflects the historical context in which
entrepreneurship was initially studied and understood, with a
primary focus on business creation, innovation, and economic
growth. However, in the Council of the European Union, 2018
which
competence, the interdisciplinary nature of entrepreneurship

recommendations, characterized entrepreneurship
competence was emphasized, extending its applicability to both
the professional and personal spheres, including enhancing
individuals’ overall quality of life across various domains
(Council of the European Union, 2018).

In the higher education setting, entrepreneurship learning serves
as a fundamental mechanism to enhance students’ entrepreneurship
competence, motivating them to embark on business ventures or
pursue self-employment (Dermol, 2010). This includes fostering
entrepreneurship as a professional competence while also indirectly
ensuring that the developed components benefit the individual in
various aspects of life, irrespective of whether they choose to be an
employer or an employee.

Entrepreneurship is a competence that facilitates the
generation and implementation of innovative ideas aimed at
addressing economic or social challenges, whether by establishing
a business, enhancing a product or service, or refining
organizational processes internally (Volkmann, 2004). It is
crucial to emphasize that entrepreneurship is a broader concept
than simply starting a business and can manifest in various facets
of life, both personal and professional. Through entrepreneurship
development, students not only gain business knowledge but also
cultivate skills and logical thinking that are applicable in both the
private (companies and organizations) and public (e.g.,
government) sectors, especially when confronted with uncertain
objectives and an unpredictable future (Yamakawa et al., 2016).
According to the OECD report “Developing Entrepreneurship
Competencies,” entrepreneurship empowers individuals to
identify and seize opportunities, leverage resources, exhibit self-
efficacy, confidence, and a determination to overcome obstacles,
and create value for themselves or others through their actions
(OECD, 2018).

Varied elements characterizing entrepreneurship competence
have been explored in previous research. However, this study adopts
three competence areas outlined in the policy document EntreComp:
The Entrepreneurship Competence Framework (Bacigalupo et al., 2016):
Ideas and Opportunities, Resources, and Into Action. Each area
encompasses five competences that collectively form the foundational
components of entrepreneurship as a competence. The framework
represents 15 sub-competences utilized in the questionnaire,
comprising spotting opportunities, creativity, vision, valuing ideas,
ethical and sustainable thinking, self-awareness and self-efficacy,
motivation and perseverance, mobilizing resources, financial and
economic literacy, mobilizing others, taking the initiative, planning
and management, coping with uncertainty, ambiguity, and risk,
working with others, and learning through experience.
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1.2 Research competence as a basis for
acquiring and valorizing knowledge

The concept of “transversal research competence” appears to
be elusive as a standalone term in the literature. However, publications
on research skills highlight the increasing emphasis on these skills for
effective performance across various fields. While 21st-century skill
classifications may not explicitly name research skills or competences
as separate entities, research-related skills and characteristics such as
critical thinking, creativity, initiative, problem-solving, risk
assessment, decision-making, and emotional intelligence are
recognized as crucial in all skill classifications, underscoring their
importance within core competency frameworks.

The competency-based approach in education is commonly defined
as an approach that prioritizes educational outcomes, manifested as
competencies, rather than focusing solely on content (Azizov and
Azizov, 2018). Research is widely regarded as a key indicator of success
for higher educational institutions globally (Marin et al, 2017).
Consequently, developing research competence among future specialists
within higher educational institutions is a crucial component of
successful professional performance. Although the development of
student research skills at university is associated with the improvement
of skills related to critical thinking, problem-solving (Missingham et al.,
2016), and employment skills (Bandaranaike and Willison, 2015),
especially among those who become employed graduates (Willison et al.,
2017), there will sometimes be a lack of connection with real-life needs.

Developing research competences is fundamental to accelerating
knowledge acquisition, educational innovation, and successful
professional development (Reyes and Glasserman, 2020). The
importance of developing research competence also drives the task of
finding and implementing new, effective, and modern forms of its
organization in the educational process. However, the teaching
methods that teachers currently use seem far from reality and do not
contribute to its development (Avalos et al., 2019).

A set of criteria for research competence was formulated for the
present study by drawing upon a review of the existing literature during
the implementation of the ESF project “Assessment of the competences
of students in higher education and the dynamics of their development
during the study period” These criteria encapsulate four key
dimensions emphasizing the composite nature of research competence:

1 Attitude and ethics - an individual’s ability to engage in
research, formulate research interests, evaluate the importance
and impact of their research activity on the development of the
industry, and manage their work in accordance with the
requirements of research ethics.

2 Knowledge conceptualization/research planning - an
individual’s ability to understand the added value of the
research in a wider context, choose information sources
critically and argue their point of view, and conceptualize the
course of their research, starting with setting their research
goals and ending with the creation of a research design.

3 Conduct of research - an individual’s ability to organize the
research process and ensure quality, choose and apply appropriate
research methodology, perform data analysis, interpret research
results, and justify their conclusions in a wider context.

4 Cooperation and communication - an individual’s ability to
relate their research activity to the wider context, cooperate
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with colleagues, communicate the results of their research, and
promote their practical application (Rubene et al., 2022).

2 Methodology

Data were collected using an assessment tool for students’
transversal competences developed in the ESF project “Development
and implementation of the education quality monitoring system”
(8.3.6.2/17/1/001), which consists of an online survey (Dimdins et al.,
20225 Miltuze et al., 2021). This study deals with two of the six
transversal competences measured: entrepreneurship competence and
research competence. Entrepreneurship competence consists of three
sub-competences: problem-solving skills and creativity (5 statements),
identification, mobilization, and efficient use of internal and external
resources (5 statements), and initiative and action orientation (5
statements). Research competence consists of four sub-competences:
attitudes and ethics (3 statements), knowledge conceptualization/
study planning (3 statements), conducting research (4 statements),
and cooperation and communication (3 statements).

The study used a stratified sample, but participants were selected
on an accessibility basis. However, their selection was adjusted
according to each subgroupss size. In total, 1,166 bachelor’s students
(756 from the first study year and 410 from the last study year) and
354 Master’s students (181 from the first study year and 173 from the
last study year) participated in the study. These students represented
22 Latvian higher education institutions. In total, there are 24,687
students in the first or last year of their bachelor’s or Master’s studies
in Latvia (National Statistical System of Latvia, 2023), 1,520 of whom
participated in this study. Therefore, with a 95% confidence level, the
margin of error is 2.45%. The average age of the participants was 26
(Me=22, SD=9.58).

Cronbach’s alpha was used to determine the reliability of the
Likert scales. Additionally, a Mann-Whitney U test was carried out to
determine whether there were significant differences between the first
and last study year entrepreneurship sub-competences scores. A
Kruskal-Wallis H Test was conducted to determine whether
significant differences existed between the self-assessments for
students from different thematic groups. Finally, a Spearman rank
correlation test was carried out to determine whether there was a
correlation between students’ entrepreneurship and research
competences. The questionnaire was available for completion from
November 26, 2022 to June 30, 2023, and the data were analyzed using
SPSS Statistics v.21 and Microsoft Excel. This study followed all ethical
research standards in accordance with the General Data Protection
Regulation (GDPR). Participants completed the questionnaire
anonymously, and participation was entirely voluntary. Approval for
conducting this research was obtained from the Research Ethics
Committee of Social Sciences and Humanities of the University of
Latvia (08.02.2023. Nr.71-46/35).

3 Results

Cronbach’s alpha values for entrepreneurship competence and
research competence were calculated to determine the Likert scales’
internal consistency. The results indicate that for both entrepreneurship
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competence (@=0,959) and research competence (a=0,950), the
scale’s reliability should be considered excellent (Taber, 2018).
Analyzing bachelor’s students’ entrepreneurship competences’
self-assessments, it can be concluded that, on average, students from
the first study year evaluated all the entrepreneurship sub-competences
higher than the scale’s mean value (Table 1). First-year bachelor’s
students self-assessed “initiative and action orientation” (mean =4,16,
median=4,20, SD=1,53) and “identification, mobilization, and
efficient use of internal and external resources” (mean=4,10,
median =4,00, SD=1,45) as their most developed entrepreneurship
sub-competences. The mean values of both self-assessments are above
4 and are similar for both sub-competences. Students’ self-assessment
of the sub-competence “problem-solving skills and creativity” was
lower (mean =3,63, median = 3,80, SD =1,59). Comparing first-year
bachelor’s students’ self-assessments with final-year bachelor’s
students’ self-assessments, it can be concluded that there are
similarities as the latter also self-assessed “initiative and action
orientation” (mean =4,36, median =4,40, SD =1,50) and “internal and
external resources” (mean=4,26, median=4,20, SD=1,50) higher
than skills
median=4,00, SD = 1,60). Final-year bachelor’s students self-assessed

“problem-solving and creativity” (mean=3,88,
all their entrepreneurship sub-competences higher than first-year
students. A Mann-Whitney U test indicates that there are statistically
significant differences between first- and last-year bachelor’s students’
self-assessments’ of “problem-solving skills and creativity” (p=0,018)
and “initiative and action orientation” (p=0,025), but the differences
for “identification, mobilization and efficient use of internal and
external resources” (p =0,074) are not statistically significant (Table 2).
Therefore, it can be concluded that students develop their problem-
solving skills, creativity, initiative, and action orientation during their
bachelor-level studies.

The

sub-competences self-assessments have a similar pattern to bachelor’s

results for Master’s students’ entrepreneurship
students’ self-assessments (Table 3). First-year Master’s students’ self-
assessed  “initiative and action orientation” (mean=4,37,
median=4,60, SD=1,62) and “identification, mobilization, and
efficient use of internal and external resources” (mean=4,31,
median=4,60, SD=1,52) higher than “problem-solving skills and
creativity” (mean = 3,80, median=4,00, SD=1,79). Comparing first-

year Master’s students’ self-assessments with final-year bachelor’s

10.3389/feduc.2024.1415599

students’ self-assessments, it can be seen that the mean values are
almost identical. However, Master’s students’ self-assessment standard
deviation is higher for all entrepreneurship sub-competences than
bachelor’s students’ self-assessments, which indicates a higher
data dispersion.

Final-year Master’s students self-assessed their entrepreneurship
sub-competences similarly to first-year Master’s students. “Initiative
and action orientation” (mean =4,49, median=4,60, SD =1,66) and
“identification, mobilization, and efficient use of internal and external
resources” (mean=4,42, median=4,60, SD=1,61) were both self-
assessed with a mean value above 4 and higher than “problem-solving
skills and creativity” (mean = 3,91, median=4,00, SD =1,79). However,
unlike for bachelor’s students, there were no significant differences
between first- and final-year Master’s students for any entrepreneurship
sub-competence. Mann-Whitney U test p values are well above 0,05
for all entrepreneurship sub-competences (Table 4), indicating that
Master’s students do not improve their entrepreneurship competences
during their studies. However, it should be pointed out that there is a
limitation due to the measuring methodology. All students were
assessed at the same time; therefore, there is a three-year difference
between most of the bachelor’s students and only a one-year difference
between Master’s students, which might not be a long enough interval
if their improvement is insignificant.

Further
entrepreneurship competence development between government-

analysis indicates a difference in students’
funded and private higher education institutions (Table 5). Students
from private higher education institutions self-assessed “initiative and
action orientation” (mean=4,67, median=4,60, SD=1,44) and
“identification, mobilization, and efficient use of internal and external
resources” (mean =4,64, median=4,60, SD = 1,41) similarly and with
a higher mean value than “problem-solving skills and creativity”
(mean =4,24, median=4,20, SD =1,48). Students from government-
funded higher education institutions also self-assessed “initiative and
action orientation” (mean=4,21, median=4,20, SD=1,57) and
“identification, mobilization, and efficient use of internal and external
resources” (mean=4,13, median=4,20, SD = 1,49) similarly and with
a higher mean value than “problem-solving skills and creativity”
(mean=3,66, median=3,8, SD=1,65). However, students from
government-funded higher education institutions self-assessed all

their entrepreneurship sub-competences lower than students from

TABLE 1 Self-assessments of bachelor’s students’ entrepreneurship competence.

First-year students (n = 756)

Sub-competence Mean Median Standard Skewness Kurtosis
deviation

Problem-solving skills and creativity 3.63 3.80 1.59 —0.06 —-0.78 ‘

Identification, mobilization, and efficient use of internal and external resources 4.10 4.00 1.45 -0.20 -0.45 ‘

Initiative and action orientation 4.16 4.20 1.53 -0.27 -0.45 ‘

Final-year students (n = 410)

Sub-competence

Median Standard

deviation

Mean Skewness Kurtosis

Problem-solving skills and creativity 3.88 4.00 1.60 -0.09 -0.64
Identification, mobilization, and efficient use of internal and external resources 4.26 4.20 1.50 -0.26 -0.37
Initiative and action orientation 4.36 4.40 1.50 -0.42 -0.29
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TABLE 2 Comparison of bachelor’s students’ self-assessment rankings (Mann—-Whitney U test).

Sub-competence (€17e]0] ) Mean rank Sum of

ranks
Problem-solving skills and First-year students 756 566.30 428.123 141.977 —2.372 0.018
creativity Final-year students 410 615.22 252.239
Identification, mobilization, | First-year students 756 570.55 431.338 145.192 —1.785 0.074
and efficient use of internal i) vear students 410 607.37 249.023
and external resources
Initiative and action First-year students 756 567.22 428.822 142.676 —2.244 0.025
orientation Final-year students 410 613.51 251.540

TABLE 3 Self-assessments of Master's students’ entrepreneurship competence.

First-year students (n = 181)

Sub-competence

Median Standard

deviation

Mean Skewness Kurtosis

Problem-solving skills and creativity 3.80 4.00 1.79 —-0.07 —-1.06
Identification, mobilization, and efficient use of internal and external resources 431 4.60 1.52 —0.31 —0.48
Initiative and action orientation 4.37 4.60 1.62 —0.57 —0.56

Final-year students (n = 173)

Sub-competence Mean Median Standard Skewness  Kurtosis
deviation

Problem-solving skills and creativity 391 4.00 1.78 —0.03 —0.93

Identification, mobilization, and efficient use of internal and external resources 4.42 4.60 1.61 —-0.37 —0.47

Initiative and action orientation 4.49 4.60 1.66 —0.49 —0.51

TABLE 4 Comparison of Master's students’ self-assessment rankings (Mann—-Whitney U test).

Sub-competence Mean rank Sum of

ranks
Problem-solving skills and First-year students 181 175.09 31.691 15.219 -0.455 0.649
creativity Final-year students 173 180.03 31.145
Identification, mobilization, First-year students 181 173.37 31.380 14.909 -0.778 0.437
and efficient use of internal Final-year students 173 181.82 31.456
and external resources
Initiative and action First-year students 181 174.10 31.513 15.042 -0.639 0.523
orientation Final-year students 173 181.05 31.322

private higher education institutions. A Mann-Whitney U test showed

statistically significant ~differences for all entrepreneurship
sub-competences between students from private and government-
funded higher education institutions (Table 6).

Students also differ in their self-assessment mean values based on
their represented thematic group (Table 7). “Problem-solving skills
and creativity” was self-assessed as the most developed
sub-competence by students from the field of education sciences
(mean=4,10, SD=1,68). Only this cohort self-assessed this
sub-competence above 4. “Problem-solving skills and creativity” was
self-assessed as the least developed sub-competence by students from
the fields of services (mean =3,58, SD =1,43), health care and social
welfare (mean = 3,57, SD =1,69), agriculture (mean = 3,55, SD = 1,49),

and natural sciences, mathematics and information technologies
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(mean = 3,54, SD =1,69). Students from these four study fields self-
assessed “problem-solving skills and creativity” very similarly.
Students from education sciences (mean=4,47, SD=1,51) also self-
assessed “identification, mobilization, and efficient use of internal
and external resources” higher than students from all other study
fields. Students from the field of social sciences, business, and law
(mean=4,33, SD=1,55) also self-assessed this sub-competence
relatively highly compared to others. “Identification, mobilization,
and efficient use of internal and external resources” was evaluated
lower compared to other study fields by students from natural
sciences, mathematics, and information technologies (mean = 3,80,
SD=1,32), humanities and arts (mean=4.20, SD=1,34), and
engineering sciences, manufacturing, and construction (mean = 3,78,
SD =1,44). Students from education sciences (mean=4,57, SD =1,59)
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TABLE 5 Self-assessments of entrepreneurship competences of students from private higher education institutions and government-funded higher

education institutions.

Private higher education institutions (n = 240)

Sub-competence Mean Median Standard Skewness Kurtosis
deviation

Problem-solving skills and creativity 4.24 4.2 1.48 —0.24 -0.29

Identification, mobilization, and efficient use of internal and external resources 4.64 4.6 1.41 —0.39 —0.09

Initiative and action orientation 4.67 4.6 1.44 —0.48 —-0.02

Government-funded higher education institutions (n = 1,280)

Sub-competence

Mean

Median

Standard
deviation

Skewness

Kurtosis

Problem-solving skills and creativity 3.66 3.8 1.65 0 —0.84
Identification, mobilization, and efficient use of internal and external resources 413 42 1.49 —0.21 —0.49
Initiative and action orientation 4.21 4.2 1.57 —0.33 —0.53

TABLE 6 Self-assessment rankings of students from private higher education institutions and government-funded higher education institutions

(Mann—Whitney U test).

Sub-competence

Mean
rank

Sum of
ranks

Problem-solving skills and Students from private higher education institutions 240 891 213.867 122.253 —5.030 0.000
creativity Students from government-funded higher education 1.280 736 942.093
institutions
Identification, mobilization, and = Students from private higher education institutions 240 886 212.559 123.561 —4.820 0.000
efficient use of internal and Students from government-funded higher education 1.280 737 943.401
external resources institutions
Initiative and action orientation | Students from private higher education institutions 240 867 208.111 128.010 —4.106 0.000
Students from government-funded higher education 1.280 741 947.850
institutions

and social sciences, business, and law (mean=4,40, SD=1,61) also
self-assessed “initiative and action orientation” higher than other
students, and again, students from the fields of natural sciences,
mathematics, and information technologies (mean = 3,94, SD =1,43)
and engineering sciences, manufacturing, and construction
(mean=3,99, SD=1,52)
orientation” lower than students from other fields. Consequently, it

self-assessed “initiative and action
can be concluded that students from education sciences and social
sciences, business, and law have better-developed entrepreneurship
competences, while those of students from natural sciences,
mathematics, and information technologies and from engineering
sciences, manufacturing, and construction are less developed. A
Kruskal-Wallis H test indicated significant differences between
students’ self-assessments from different study fields for all
entrepreneurship sub-competences (Table 8).

A Spearman rank correlation test was carried out to determine
whether entrepreneurship competence is connected with research
competence (Table 9). This showed a statistically significant moderate
correlation (0,40<7<0,6) between all research and entrepreneurship
sub-competences (Akoglu, 2018). Therefore, it can be concluded that
research competences and entrepreneurship competences are connected.
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4 Discussion

While entrepreneurship competence is increasingly acknowledged
as interdisciplinary in higher education and is integrated into various
thematic groups, research findings suggest that students primarily
enhance their entrepreneurship competence during bachelor’s studies.
This raises the question: why is entrepreneurship competence not
developed further during Master’s studies? Exploring the concept of
self-assessment reveals that while links between self-assessment
accuracy and performance have been identified, it is important to
acknowledge that developing such skills takes time. Furthermore,
assessment design needs to be aligned to support the development of
self-assessment skills (Boud et al., 2013; Evans, 2013). One possible
explanation for Master’s students’ low self-assessment of their
entrepreneurship competence could be related to the Dunning-
Kruger effect, which suggests that individuals with limited competence
in a particular domain tend to overestimate their abilities. Therefore,
it is plausible that bachelor’s students, who are still developing their
self-assessment skills, may overestimate their entrepreneurship
competence compared to Master’s students, who may have a more
accurate perception of their abilities.
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TABLE 7 Self-assessments of students’ entrepreneurship competence by thematic group.

Problem-solving Identification, mobilization, Initiative and action
skills and creativity = and efficient use of internal orientation
and external resources

Thematic group Mean SD Mean SD Mean SD
Natural sciences, mathematics, and 124 3.54 1.69 3.80 1.32 3.94 1.43
information technologies

Humanities and arts 281 3.68 1.52 4.20 1.34 4.25 1.43
Engineering sciences, manufacturing, and 56 3.64 1.38 3.78 1.44 3.99 1.52
construction

Education sciences 100 4.10 1.68 4.47 1.51 4.57 1.59
Agriculture 40 3.55 1.49 393 1.42 4.01 1.46
Services 72 3.58 1.43 421 1.28 4.14 1.34
Social sciences, business, and law 658 3.85 1.69 4.33 1.55 4.40 1.61
Health care and social welfare 189 3.57 1.69 4.10 1.61 4.18 1.65

TABLE 8 Students’ self-assessments by thematic group (Kruskal-Wallis H test).

Sub-competence @Group N  Meanrank Chi-square df Asymp. Sig.
Problem-solving skills and | Natural sciences, mathematics, and information technologies 281 737.88 14.12 7 0.049
creativity Humanities and arts 658 790.50

Engineering sciences, manufacturing, and construction 72 706.69

Education sciences 189 710.35

Agriculture 124 708.00

Services 56 744.14

Social sciences, business, and law 40 714.59

Health care and social welfare 100 852.81
Identification, Natural sciences, mathematics, and information technologies 281 747.86 26.67 7 0.000
mobilization, and efficient | prymanities and arts 658 803.61
use of internal and

Engineering sciences, manufacturing, and construction 72 743.28
external resources

Education sciences 189 728.95

Agriculture 124 629.67

Services 56 653.97

Social sciences, business, and law 40 678.35

Health care and social welfare 100 839.15
Initiative and action Natural sciences, mathematics, and information technologies 281 742.18 20.20 7 0.005
orientation Humanities and arts 658 797.59

Engineering sciences, manufacturing, and construction 72 712.88

Education sciences 189 741.30

Agriculture 124 653.64

Services 56 690.85

Social sciences, business, and law 40 677.44

Health care and social welfare 100 843.28

Interestingly, there is a discrepancy in different thematic groups  technologies, —engineering sciences, manufacturing, and
of students’ self-assessments of their entrepreneurship competence.  construction exhibit lower self-assessments. This observation
Those studying education sciences, social sciences, business, and  invites discussion on the methods used to develop entrepreneurship
law tend to rate their entrepreneurship competence higher, whereas ~ competence in the study process. Integrating entrepreneurship
students from natural sciences, mathematics, information competence into the study process involves employing
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non-traditional teaching methods such as situation simulations and
practical applications of learning theories, making entrepreneurship
competence development relevant beyond traditional business
studies (Komarkova et al., 2015). This approach is significant for
enhancing employees’ competitiveness across various sectors. It also
challenges the previous assumption that entrepreneurship is an
innate trait, as research suggests that entrepreneurship competence
can be acquired and refined over time (Borjas, 2003; Gibb and
Hannon, 2006; Kirby, 2004; Lans et al., 2014; Tan and Ng, 2006).

It is essential to recognize that the level of students
entrepreneurship competence development may vary, and inherited
characteristics, such as communication skills and risk-taking
propensity, can contribute to higher competence indicators. Like other
competences, entrepreneurship competence can be enhanced through
practice. To strengthen it, the study process should employ methods
that engage students in active participation, problem-solving scenarios,
and collaborative teamwork. These methods foster autonomy,
initiative, opportunity recognition, effective communication, risk
assessment, planning, resource allocation, and reflection while also
reducing the fear of failure and enhancing awareness (OECD, 2018).
Enhancing the entrepreneurship competence of students in exact and
technological sciences is particularly significant for promoting
innovation in technology, developing solutions with high added value,
obtaining patents, and ultimately driving overall economic growth.

Creative thinking and problem-solving abilities are adaptable
tools used for handling a variety of unfamiliar situations in a flexible
way that strengthens adaptive and constructive behavior (Adeoye and
Jimoh, 2023). Unfortunately, however, these were self-assessed the
lowest at all educational levels and in all thematic groups. Promoting
innovation and creativity among learners is challenging for educators
as they contend with various obstacles that hinder the development
of these abilities. These challenges encompass limited resources,
cultural barriers, and resistance to change. For example, resource
constraints can impede the implementation of innovative teaching
methods like project-based learning (Norahmi, 2017; Sivarajah et al.,
2019). Similarly, cultural barriers may obstruct the acceptance of new
ideas and practices, such as entrepreneurship education. Additionally,
resistance to change presents a significant obstacle, particularly within
traditional education systems that prioritize rote learning (Adeoye
and Jimoh, 2023), and hinders the use of new technologies, a student-
centered approach, and collaboration with non-academic stakeholders.

Based on previous studies and the literature review, some
conclusions can be drawn and recommendations formulated for
higher education stakeholders to promote the development of
entrepreneurship competence in the study process:

1 Begin the study process by assessing students” entrepreneurship
competence to identify the components and levels of
competence that require development.

2 Increase educators’ awareness of entrepreneurship competence,
its purpose, and its value in fostering both professional and
personal well-being among students.

3 Recognize entrepreneurship competence as a transversal skill
best developed through action and design the study process to
incorporate professional practice, where students engage in
real-world problems, receive feedback, and reflect on their
experiences. Research suggests that competence development
occurs when students encounter professional challenges and
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solve them with the support of peers and educators. This
development is facilitated through metacognitive activities,
where students reconfigure previously learned theoretical
knowledge in response to new challenges (Langa, 2015).

4 Encourage students to identify current problems and
collaborate with industry partners to search for research-based
solutions and emphasize the importance of creating
innovations and high-value products while using knowledge
gained during the study process.

Research confirms that entrepreneurship competence and
research competence are correlated with each other; however, the
question of what the causal relationship remains unanswered, as does
the issue of whether modern research competence already includes
elements of entrepreneurship and, if not, in order for entrepreneurship
competence to be effectively applied, if it must contain elements of
research competence. Therefore, future research must answer the
following crucial question: does today’s research competence also
include entrepreneurship competence?
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