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ABSTRACT

Engineering graduates play an important role in sustainable development, digital and green
transition, and thus entrepreneurship competences. The focus of this research was to assess
and compare perceptions of engineering students and professors of students’ entrepreneur-
ship competences development through formal learning by attending non-entrepreneurship
study programs, as well as to assess the response of the students when they were exposed
to informal entrepreneurship learning. Research data were collected using online question-
naires based on the EntreComp framework. Regarding formal learning results of the re-
search showed that students thought that the non-entreprencurship courses they attended
helped them to develop certain entrepreneurship competences. Entrepreneurship compe-
tences didn "t improve during the first year of the master’s study program, and there was an
improvement in some competences during the third year of the bachelor study program.
This research showed that it was important to pay attention to informal entrepreneurship
learning 1n the future, for the purpose of entrepreneurship competences development since
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students expressed a high level of satisfaction with such kind of learning.

1. Introduction

Entrepreneurship competences can be devel-
oped through different types of learning. It is very
important for the economy and society but at the
same time very challenging task, to develop entre-
preneurship competences of engineering students
since formal engineering curricula and syllabuses of
courses at the Faculty of Mechanical Engineering of
the University of Sarajevo were not created with the
intention to develop such competences of engineer-
ing students. Mechanical engineers play an important
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role in sustainable development, digital and green
transition through the development of industrial pro-
cesses, machines, plants, and products for everyday
life. Yet, when creating syllabuses ol engineering
courses and curricula focus of professors 1s on the
engineering profession and not on the development
of entrepreneurship competences. The vast major-
ity of the scientific papers deal with the mimpact of
entrepreneurship education on the development of
certain entrepreneurship competences and entrepre-
neurship intentions which can be considered as the
development of entrepreneurship competences with
mtention.
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1.1 Literature review

United Nations”~ Sustainable Development Goals
4.4 and 8.3 emphasize the importance of entrepre-
neurship competence development and a substan-
tial increase of young people and adults with these
competences as well as the development of policies
that would support entrepreneurship competences
development and growth of micro-, small-, and me-
dium-sized enterprises thus supporting aspirations of
young people to start their own businesses [1].

Furopean Commission promotes the develop-
ment of entrepreneurship and transversal skills in-
creasingly needed by the labor market as well as an
icrease of STEM (Science, Technology, Engineer-
g, and Mathematics) graduates and fostering entre-
preneurial and transversal skills defined as Action 7
i European Commission document [2].

Results of research on how European policies can
help entrepreneurship competence development
by analyzing the European Framework for Entre-
preneurship Competences (EntreComp) [3] and its
integration into education and training development
show that EntreComp 1s recognized as critical for en-
trepreneurship competence development, but lack of
vision and practice of implementation of EntreComp
show that it can prevent its effective implementation
[4]. EntreComp can increase motivation and under-
standing of entrepreneurship education and training
and explore new ways and generate new knowledge
on how sustainable development can be promoted.
The mitial phases of the self-assessment tool based
on the EntreComp framework are presented in [5].

Syllabuses of non-entrepreneurship courses pro-
vided an opportunity to develop certain entrepre-
neurship competences defined within the Entre-
Comp framework such as creativity, learning from
experience, and financial literacy, while opportunity
recognition, perseverance, and mobilizing resources
were not emphasized. It was stated that professors
unintentionally exposed students to the development
of certain entrepreneurship competences and that
the development of certain entrepreneurship compe-
tences didn "t exclusively belong to entrepreneurship
education only but could be embedded in courses
that didn "t belong to entrepreneurship education.
It was concluded that even in the case when entre-
preneurship was not the intended learning outcome
students’ entrepreneurship competences could be
developed and enhanced [6].

Start-ups or new businesses might lead to im-
proved competitiveness and sustainable economic
growth. Entrepreneurs, defined as self-employed

persons, and entrepreneurship firms defined as small
and young firms or market entries were compared
with their counterparts defined as wage employees,
and bigger and older or incumbent firms with respect
to economic benefits defined as employment gen-
eration and dynamics, innovation, productivity and
growth, and the creation of utility [7].

Exposure to compulsory entrepreneurship cours-
es lowers entrepreneurship intention in both men and
women, with a negative impact more noticeable in the
case of women who may have experienced that having
their own business 1s difficult to combine with other
duties [8]. The effect on entrepreneurship attitudes
and intentions of science and engineering students
when exposed to entrepreneurship programs was in-
vestigated and the results of the research showed that
entrepreneurship programs increase some attitudes
and overall entrepreneurship intention [9].

Sustainable entrepreneurship competence 1s a
significant factor explaining the entrepreneurial in-
tentions of both higher education students and sec-
ondary-level students. If an individual develops the
required competence for successful sustainable en-
trepreneurship, entrepreneurial intentions will follow
[10]. Findings presented in GUESSS Global Report
showed that 17.9 % of engineering students intended
to be an entrepreneur directly after studies (based on
a survey done in 58 countries across the globe and
more than 267000 students included in the survey)
and that intention to become an entrepreneur was
smaller among female students comparing to male
students [11].

Answers to two research questions: (1) to what ex-
tent the EntreComp framework can be used to evalu-
ate entrepreneurship courses, and (2) to what extent
problem-based learning Korda Method 1s suitable
for entrepreneurship education as a student-centered
pedagogy were the focus of research as well and it was
concluded that EntreComp framework and Korda
Method were suitable for entrepreneurship educa-
tion [12]. Two conflicting claims by Schumpeter and
Drucker were examined. Schumpeter claimed that
entrepreneurship was not a profession, while Druck-
er claimed that it could be learned. The authors stud-
led Babson College alumni entrepreneurs with an
emphasis on education and experience. It was con-
cluded that there was limited support for Drucker s
claim since at the startup phase, the raising of money
for the startup was in correlation with both prior en-
trepreneurship experience and entreprencurship
education. Also, it was concluded that prior startup
experience was in correlation with startup perfor-
mance [13].
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Since entrepreneurship attitude can be improved
through education, certain factors for both males and
females that can help to define teaching activities
guidelines to enhance entreprencurship and intra-
preneurship capacity of students and thus better po-
sitioning at the labor market are identified in a study
of entrepreneurship skills level of students enrolled
i different disciplines at the University of Girona us-
g Tricuspoid skills model [14]. Conditions when
entrepreneurship education could have the best im-
pact on entrepreneurship intention were analyzed
and 1t was found that there was a positive elfect of
entrepreneurship education on entrepreneurship -
tention in general. Since, subjective norms for engi-
neering and science students have a negative effect
on entrepreneurship intention, and since extend of
time for entrepreneurship education was not usually
possible, 1t was suggested to mvestigate entrepreneur-
ship education didactics for engineering students that
these students would accept [15].

The effect of sustainable entrepreneurship com-
petence on entrepreneurial intentions in higher and
secondary education contexts was examined and it
was found that sustainable entrepreneurship com-
petence was a significant factor that explained entre-
preneurial itentions in both higher and secondary
education contexts. This study proved that sustain-
able entrepreneurship competence was a significant
variable in the regression model with a positive coel-
ficient and that was positively correlated with entre-
preneurship intentions [16].

Research on service-related competences in
South Fast Furope showed that Vocational Educa-
tion and Training (VET) offered a superior capacity
for service-related competence development within
formal learning. With regard to informal learning,
workplace settings showed increased effectiveness
i service-related competence development. Ob-
stacles such as mnstitutionalization and sustainability
of service-related competences were observed in all
South East Europe countries. In general competence
development and validation process were given atten-
tion not only in academia but when there was involve-
ment of public/civil and private sectors [17].

A self-assessment questionnaire was used to as-
sess the entrepreneurial process competence of 355
students before and after entreprencurship educa-
tion intervention and the effect of an entrepreneur-
ship education intervention on the entrepreneurial
process competence of students in major Estonian
universities was investigated. It was concluded that
entrepreneurial process competences increased sig-
nificantly, while the intention to create own business

didn "t change [18]. The influence of entrepreneur-
ship education, government support, global compe-
tence, entrepreneurship self-efficacy, and entrepre-
neurship intention on the entrepreneurship behavior
of international students in the Republic of Korea
was mvestigated and 1t was concluded that entrepre-
neurship education, government support, and global
competence positively affected entrepreneurship
behavior and that self-efficacy was important for en-
trepreneurship intention that would create entrepre-
neurship behavior. Entrepreneurship education and
government support should be improved for global
competence development [19].

Assessment of learning outcomes of the courses
m higher education is based on Bologna Declaration
and the tripartite European Qualification Framework
(EQF) knowledge, skills, and attitudes model jointly
referred to as competences [20]. The European Qual-
ifications Framework 1s a learning outcomes-based
framework consisting of 8 levels and helps to better un-
derstand and compare different national qualifications
frameworks. Each level has descriptors for knowledge,
skills and responsibility, and autonomy. Descriptors
for the first, second, and third university cycles corre-
spond to the 6th, 7th, and 8th levels respectively [21].

The link between individual creativity and the en-
trepreneurial intention of young people as well as the
role of creativity supported in the family and creativ-
ity supported in the university education i this re-
lationship was investigated and the proposed model
underlined the potential moderating influence of en-
trepreneurship course attendance. Self-reporting was
used for the measurement of variables, as in the vast
majority of other studies [22]. Entrepreneurial pro-
cess competence was recommended to be put as one
of the main learning outcomes into the focus of the
development and assessment of entrepreneurship
education and entrepreneurship competences [23].

Structural equation modeling (SEM) was used
to measure the learning outcomes of entrepreneur-
ship education. Willingness to become an entrepre-
neur (affective learning outcome) can be generated
by having entrepreneurs as guest lectures with their
success stories, job shadowing, and company visits.
Real-life projects with companies, business model
competitions, business games, etc. can be used to
help develop the knowledge and skills of students.
It 1s important that students are participating in di-
verse educational activities and thus able to develop
all three types of learning outcomes. The authors
concluded that the tested framework can serve as an
mstrument for measuring the learning outcomes of
entrepreneurship education [24].
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Entrepreneurial teaching, business plan competi-
tion, and entrepreneurial practice positively support
entrepreneurship competence which plays an inter-
mediary role i the relationship between entrepre-
neurial teaching, business plan competition, entre-
preneurship practice support, and entrepreneurial
mtention. Entrepreneurship education continuously
affects entrepreneurial intention and improves the
ability to establish a business [25]. In a comprehen-
sive bibliometric analysis, 1t was shown that the role of
entrepreneurship was one of four essential topics of
mnovative behavior of small and medium enterprises
(SME) together with innovation capability, individual
capabilities, and environmental issues of SMEs [26].

Besides EntreComp, there are several frame-
works for assessing entrepreneurship competences
like the Global Entrepreneurship Monitor (GEM),
Global University Entrepreneurial Spirit Student's
Survey (GUESS), and Entrepreneurial Personality,
Attitudes, and Cognitions (EPIC) that are used as
tools to evaluate entrepreneurship competences of
students. GEM provides data on entrepreneurship
activity, attitudes, and aspirations. GUESS 1s de-
signed to measure the entrepreneurship spirit and in-
tention of university students. EPIC is an assessment
tool that measures an individual's entrepreneurship
competences, entrepreneurship intention and atti-
tudes, enterprising behaviors, entrepreneurship strat-
egies, and educational effects and can provide a more
m-depth evaluation of an individual's competences.
Fach tool has its own strengths and limitations. GEM
provides comprehensive data on entrepreneurship
trends and patterns but 1s not specifically designed
to evaluate individual competencies. While GUESS
1s useful for assessing students' entrepreneurial inten-
tions and attitudes, it covers multiple research topics
which makes it complex and difficult to administer.
EPIC uses entrepreneurship scenarios that may be
mterpreted in different ways and may produce un-
even results [27, 28, 29].

On the other hand, EntreComp stands out as a
comprehensive outline of the essential knowledge,
skills, and attitudes necessary for fostering an entre-
preneurship mindset. EntreComp has been devel-
oped by the European Commission in order to create
a common understanding of what entrepreneurship
competences are [30]. In [31] scale to measure en-
trepreneurship competence based on EntreComp
was introduced and it was investigated whether en-
trepreneurship competences were related to start-up
behavior. The findings i this research showed that
entrepreneurship competences were related to start-
up behavior. The authors [32] investigated to which

extent curricula were supported by entrepreneurship
competences. The practical implication of the find-
ings suggested that the EntreComp framework can be
used to develop a comprehensive program approach
to mcorporate entrepreneurship competences mto
curricula. According to a bibliometric review [33] it
was found that over the seven-year period from 2016-
2022, EntreComp was addressed in 37 published sci-
entific articles based on the Web of Science Core
Collection database. Based on the literature review
it can be seen that EntreComp has been widely used
mn scientific research and recognized as an adequate
tool to assess entrepreneurship competences, thus it
was used as a tool in this research.

However, there 1s a lack of research on the un-
mtentional development of entrepreneurship compe-
tences in higher education and this issue hasn "t been
widely addressed [6]. Thus, in this research analysis
whether non-entrepreneurship professors, whose syl-
labuses of the courses were not created with the inten-
tion to develop entrepreneurship competences, unin-
tentionally create a learning environment and expose
engineering students to develop certain entrepreneur-
ship competences at the Faculty of Mechanical Engi-
neering of the University of Sarajevo 1s done. Also, a
new entrepreneurship learning environment outside
of formal curricula and professors” formal lectures,
by having entrepreneurs as guest lecturers to share
their start-up and business stories was designed and its
impact on students was analyzed. The additional con-
tribution of our research 1s that it shows that entrepre-
neurship competences development is not exclusively
within the intentional scope of entrepreneurship edu-
cation but can be embedded and developed in other
disciplines in higher education as well.

1.2 EntreComp framework

The Entrepreneurship Competence Framework
(EntreComp) was used as a basis in this research,
which 1s Science for Policy report by the Joint Re-
search Centre, the Kuropean Commission’s in-house
science service [3]. EntreComp framework empha-
sizes that it could be used as a basis for the devel-
opment of curricula and learning activities fostering
entrepreneurship as a competence and also that it
could be used for the definition of parameters to
assess learners’ and citizens’ entrepreneurship com-
petences. EntreComp recognizes three competence
areas: 1. Ideas and opportunities, 2. Resources and
3. Into action, each competence area consists of five
competences with total of 15 entrepreneurship com-
petences (EC) as shown in Figure 1.
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Figure 1. EntreComp Framework (source: Bacigalupo, M. et al. 2016, [3])

Three competence areas and 15 entrepreneur-
ship competences are as follows:

1. Ideas and opportunities

EC1  Spotting opportunities (identify and seize
opportunities to create value)

EC2 Creativity (develop creative and
purposelul ideas)

EC3  Vision (develop a vision to turn ideas into
action)

EC4  Valuing ideas (recognize the potential an
1dea has for creating value and 1dentify
suitable ways of making the most out of it)

EC5 Ethical and sustainable thinking (assess

the consequences of ideas that bring value
and the effect of entrepreneurial action on
the target community, the market, society
and the environment - act responsibly)

2. Resources

EC6  Self-awareness and self-efficacy (believe in
ability to influence the course of events,
despite uncertainty, setbacks and
temporary failures)

Motivation and perseverance (stay focused
and don't give up - be determined to turn

EC7

1deas into action and satisfy your need to
achieve)
EC8 Mobilizing resources (get and manage the
material, non-material and digital resources
needed to turn ideas into action and make

the most of limited re-sources)

EC9 Fmancial and economic literacy (estimate
the cost of turning an idea into a
value-creating activity)

EC10 Mobilizing others (Inspire, enthuse and get
others on board)

3. Into action

EC11 Taking the mnitiative (initiate processes that
create value, take up challenges and act and
work independently to achieve goals)

EC12 Planning and management (set long-,
medium-, and short-term goals, define
priorities and action plans, adapt to
unforeseen changes)

EC13 Coping with uncertainty, ambiguity and
risk (make decisions dealing with
uncertainty, ambiguity and risk)

EC14 Working with others (work together and
co-operate with others to develop ideas and
turn them into action and network)

EC15 Learning through experience (learn by
doing)

1.3 Hypothesis and Research Aims

At the Faculty of Mechanical Engineering of the
University of Sarajevo, learning outcomes of engi-
neering courses were created with no intention to
develop entrepreneurship competences at all, but to
develop engineering competences specific to certain
engineering courses only according to EQF. Despite
this fact, the aims of this research are to nvestigate
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students’ perception of their entrepreneurship com-
petences development at the Faculty of Mechanical
Engineering of the University of Sarajevo through
their formal learning by attending different non-en-
trepreneurship engineering study programs, as well
as to investigate whether there was a difference in per-
ceptions of students and professors regarding devel-
opment entrepreneurship competences of students
and whether engineering students perceived im-
provement of their entrepreneurship competences
as they progressed through their study. Furthermore,
the response of students to informal entrepreneur-
ship learning, such as attending lectures delivered by
entrepreneurs was analyzed.

Thus, the research hypotheses are:
Hypothesis 1: Students’ perception with regard to
their entrepreneurship competences development
based on courses they attended differs from profes-
sors’ perception based on the courses they teach.
Hypothesis 2: Students’ perception of entrepreneur-
ship competences development improves during the
third year of a bachelor study program.
Hypothesis 3: Students’ perception of entrepreneur-
ship competences development improves during the
first year of a master study program.

2. Methodology

The methodology is discussed in terms of sam-
pling and data collection, questionnaires develop-
ment, analysis of response rates of students and pro-
fessors, and data analysis.

Analysis of the perception of entrepreneurship
competences development was based on the Entre-
Comp [ramework. For the analysis of the perception
of entrepreneurship competences development of
students within formal learning, two questionaries
were developed, one for students and one for profes-
SOrs.

With regard to mnformal learning by organizing
several lectures out of formal curricula and learn-
ing, the level of satisfaction of students was assessed
whether such an approach improved students” pre-
vious knowledge of entrepreneurship skills, whether
lecturers clearly explained their entrepreneurship
story and gave a certain level of self-confidence to
students to start thinking entrepreneurially as well as
whether students would recommend that more such
lectures delivered by entrepreneurs out of formal
curricula should be organized with real sector prac-
tice examples.

2.1 Sampling and data collection

There are seven study programs at the Faculty of
Mechanical Engineering of the University of Sarajevo
as follows:

(1) Energetics, process technics, and environ-
mental engineering (EPTEE)
(2) Industrial engineering and management

(IEM)

(3) Machine production engineering (MPE)
(4) Machine construction (MC)

(5)  Engines and vehicles (EV)

(6) Defense technologies (D'T)

(7)  Wood technologies (W)

There are two study cycles at the Faculty of Me-
chanical Engineering of the University of Sarajevo:
Ist study cycle with three study years (bachelor study
program) and 2nd study cycle with two study years
(master study program).

First two preparatory years of the 1st study cycle
are 1dentical for all seven study programs. All first
two study year courses are fundamental engineering
courses In their nature and as such are excluded from
the analysis of formal curricula. So, students attend-
ing the first two study years are excluded from this
research as well.

Fach study year consists of 30 ECTS credits per
semester. Accordingly, the 1st study cycle consists of
180 ECTS credits, while the 2nd study cycle consists
of 120 ECTS credits. This applies to all listed study
programs.

Analysis of the perception of students regarding
entrepreneurship competences development was
performed with students attending the 3rd study year
of the Ist study cycle, as well as of the 1st and of the
2nd study year of the 2nd study cycle. Students of
the 3rd study year of the Ist study cycle gave their
reflection regarding the first two study years, while
students of the 1Ist study year of the 2nd study cycle
provided their reflection for the first three study years
(Ist study cycle), and students of the 2nd study year
of the 2nd study cycle provided their reflection for
the four study years. Also, the latest cohort of alummni
was mvited to provide their perception of entrepre-
neurship competences development.

To analyze the perception of students and pro-
fessors of the contribution of courses and study pro-
grams to the entrepreneurship competences develop-
ment of students two questionnaires were developed:
one for students and one for professors.
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2.2 Questionnaire for students

In order to get the perception of students regarding
their entrepreneurship competences development
online questionnaire for students was developed m
this paper based on the EntreComp framework.
Considerations, that this questionnaire was based on,
were to get the perception of students from differ-
ent study programs on how much the courses they
attended at the Faculty of Mechanical Engineering
helped them to develop their basic entreprencur-
ship competences as well as to get the perception of
improvement of students " entrepreneurship compe-
tences as they progressed through their study.

The questionnaire consists of three questions: (1)
to select the study cycle and year of study, (2) to select
the study program and (3) to select entrepreneurship
competences from ECI to EC15 students thought
they developed based on courses they attended at the
Faculty of Mechanical Engineering of the University
of Sarajevo.

The link for the online questionnaire was sent
during the winter semester of the 2021/22 academic
year to students of the 1st study cycle/3rd year, 2nd
study cycle/1st year, and 2nd study cycle/2nd year.
The questionnaire was also sent to 70 former stu-
dents from the latest alumni cohort. Completing the
questionnaire was completely anonymous and on a
voluntary basis. A total of 313 students answered.
The number of students to whom the link for the
online questionnaire was sent by email, the number
of answered questionnaires, and response rates per
study year or alumni are depicted in Table 1. From
Table 1 it can be seen that the average response rate
of students was 64.49%.

2.3 Questionnaire for professors

In order to get the perception of professors re-
garding the entrepreneurship competences develop-
ment of students through the courses they teach, an

online questionnaire for professors was developed
i this paper, based on the EntreComp framework.
Considerations, that this questionnaire was based on,
were to analyze how much the syllabuses of courses
taught at the Faculty of Mechanical Engineering of
the University of Sarajevo helped to develop stu-
dents' entrepreneurship competences from profes-
sors” point of view.

Each professor was asked to fill in the question-
naire only for syllabuses of the courses that they
taught in the third year of the 1st study cycle and in
the 1st and the 2nd year of the 2nd study cycle as
well as to fill in one questionnaire separately for each
course that they taught.

The questionnaire consists of four questions: (1)
write the name of the course, (2) select the study cycle
and year of study when the course is taught, (3) select
the study program where the course 1s taught and (4)
to select entrepreneurship competences from ECI
to EC1) professors thought their courses contribute
to the development of students’ entrepreneurship
competences. It was emphasized that completing the
questionnaire was anonymous.

Professors were instructed that it was not neces-
sary that the entrepreneurship competences were ex-
plicitly and formally stated in the learning outcomes
of the syllabus of that course. The total number of
syllabuses analyzed by professors was 133 as depicted
i Table 2.

The number of courses per study program in cur-
ricula and response rates per study program are de-
picted in Table 2. Out of the total number of courses
188, analysis by professors was done for 70.7% of
courses.

2.4. Informal entrepreneurship learning

At the Faculty of Mechanical Engineering of the
University of Sarajevo, 4 events were organized, where
entrepreneurs delivered their entrepreneurial stories
to students of the third year of the 1st study cycle and

Table 1. Number of answered questionnaires for students per study year or alumni

Study cycle/ year of study

Number of students to whom the

Number of answered
Response rate

or alumni questionnaire was sent by email questionnaires
1st study cycle/ 3" year 164 94 57.3%
2nd study cycle/ 1+t year 125 73 58.4%
2nd study cycle/ 2™ year 127 86 67.7%
Alumni 70 60 85.7%
Total 486 313 64.4%
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Table 2. Number of answered questionnaires for students per study year or alumni

Study program Number of courses anal)’/\‘zlé?ls)ilrlsguses Response rate
Energetics, process technics, and environmental engineering M Y 100%
Industrial engineering and management 24 24 100%
Machine production engineering 26 20 76.9%
Machine constructions 18 18 100%
Engines and vehicles 29 10 34.5%
Defense technologies 21 8 38.1%
Wood technologies 29 12 41.4%
Total 188 133 70.7%

the Ist and the 2nd years of the 2nd study cycle. The
aim was to explore the level of satisfaction of students
through informal learning by organizing a series of
lectures delivered by local entrepreneurs about their
own business cases and by sharing their knowledge
and experience with students. The level of satisfac-
tion of students was measured by whether lectures
clearly explained their entrepreneurship story and
gave a certain level of self-confidence to students to
start thinking entrepreneurially and whether students
would recommend more such lectures delivered by
entrepreneurs out of formal curricula to be organized
with examples from the real sector practice.

2.5 Data analysis

Data were analyzed using descriptive statistics and
statistical hypothesis testing of difference of two pro-
portions with the level of significance 0=0.05. Also,
for difference of proportions for each entrepreneur-
ship competence 95% confidence interval was con-
structed.

3. Results and discussion

This section focuses on analysis of how students
perceived whether they developed entreprencurship
competences during their study and on analysis of
how professors perceived the contribution of syl-
labuses of courses they taught on developments of
students” entrepreneurship competences. Formal
statistical hypotheses tests of difference of two pro-
portions were applied to conclude whether there
were differences of proportions of students who
perceived that they developed certain entrepreneur-
ship competence and proportions of professors who
perceived courses they taught helped in developing

certain entrepreneurship competences of students
as well as tests regarding perception of improvement
of students” entrepreneurship competences as they
progressed through their study. Furthermore, in this
section, informal entrepreneurship learning was ana-
lyzed as well.

3.1 Analysis of the perception of students

Figure 1. depicts the perception of students
regarding the competences they acquired during
their study at the Faculty of Mechanical Engineer-
mg. Out of the total number of 313 students who
answered the questionnaire 54.3% expressed work-
ing with others (work together and co-operate with
others to develop 1deas and turn them into action
and network), 53.7% expressed motivation and per-
severance (stay focused and don't give up - be de-
termined to turn ideas into action and satisfy your
need to achieve, 49.8% expressed creativity (devel-
op creative and purposelul i1deas), 43.8% expressed
vision (develop a vision to turn ideas into action),
44.1% expressed learning through experience
(learn by doing) and 42.2% expressed planning and
management (set long-, medium-, and short-term
goals, define priorities and action plans, adapt to
unforeseen changes).

Each of remaining 9 competences out of 15 total
was rated by less than 40% of students as the compe-
tences they acquired during their study, while 6% of
students stated that they acquired none competences
(see Figure 2).

Development of certain competences of students
depends on study program, what is shown in Figure
3. Almost half (48.89%) of students coming from Ener-
getics, process technics and environmental engineer-
ing (EPTEE) study program think that they acquired
‘Working with others (EC14) competence, while 64%
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of students coming from Industrial engineering and
management (IEM) stated that they acquired Plan-
ning and management (KEC12) competence followed
by 60.7% who stated that they acquired Working with
others (EC14) competence.

Out of total number of students coming from
Machine production engineering (MPE) study pro-
gram 63.4% expressed that they acquired Creativity
(EC2) competence, 60% of students coming from

None

Learning through experience
Working with others

Coping with uncertainty, ambiguity and risk
Planning and management
Taking the initiative

Mobilizing others

Financial and economic literacy
Mobilizing resources
Motivation and perseverance
Self-awareness and self-efficacy
Ethical and sustainable thinking

Valuing ideas

Vision

Creativity

Spotting opportunities
0%

Machine constructions (MC) study program think
they acquired Creativity (KC2), 509% of students com-
g [rom Engines and vehicles (EV) study program
stated they acquired Motivation and perseverance
(EC7), while Working with others (EC14) compe-
tence was stated by 55.6% of students coming from
Defense technologies (DT) and 62.5% of students
coming Wood technologies (W'T) study program as
the competence they acquired.

10% 20% 30% 40% 50% 60%

Figure 2. Entrepreneurship competences - responses by students

EPTEE
ECI 20.7%
EC2
EC3
EC4
EC5
EC6
EC7

28.0%
18.3%

25.8% 12.2% 28.9%

EV
0.0%

21.4%

21.4%
28.6%
21.4%

11.1% 25.0%

16.7%

EC12
EC13
EC14
EC15
None

4.9% 6.7% 4%

EC8 18.3% 17.1% 20.0% 7.1% 29.2%
EC9 18.3% 22.0% 17.8% 14.3% 22.2% 16.7%
EC10 23.2% 7.1% 27.8% 4.2%
ECT1 29.3% 14.3% 27.8% 16.7%

26.8%
07% | 7% | 20%

28.6%

28.6%

6.7% 14.3% 5.6% 8.3%

Figure 3. Entrepreneurship competences per study program - responses by students
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There were students who thought that they did
not acquire any competence and the percentages per
study program are as follows:

(1) Energetics, process technics and environ-

mental engineering (KPTELE): 4.9%;
(2) Industrial engineering and management

(IEM): 6.7%;

(3)  Machine production engineering (MPL): 2.49%;
(4) Machine constructions (MC): 6.7%;

(5)  Engines and vehicles (EV): 14.3%;

(6) Defense technologies (D'1): 5.6%;

(7)  Wood technologies (WT): 8.3%.

Finally, analysis was done regarding acquisition
of competences per study year including alumni and
this analysis 1s shown in Figure 4. The best 5 rated
competences among students of all study years in-
cluding alumni were:

(1) Creativity (EC2);

(2)  Vision (EC3);

(3) Motivation and perseverance (EC7);
(4)  Working with others (IEC14);

(5) Learning through experience (KC15).

Nobody coming from alumni expressed that they
acquired no competences, while 13.8% of students in
the third year of the Ist study cycle, 5.5% of students
i the first year of the 2nd study cycle, and 2.3% of
students in the second year of the 2nd study cycle
pointed they did not acquire any competence during
their studying.

3.2 Analysis of perception of professors

Figure 5. shows how professors see the contribu-
tion of syllabuses of courses they teach on the devel-
opment of student’s entrepreneurship competences.
All 15 entrepreneurship competences defined in En-
treComp are considered. It can be seen that in over
70% of courses, professors see creativity, working with
others, and learning through experience as learning
outcomes of courses. On the other hand, only 21% of
courses developed student’s entrepreneurship com-
petence related to coping with uncertainty, ambiguity,
and risk. Financial and economic literacy 1s another
entrepreneurship competence that was seen as a learn-
g outcome in less than 36% of courses. Contribution
to the development of other entrepreneurship compe-
tences was present in about 409% to 50% of courses.

Further clarfication of these results 1s needed.
According to the EntreComp approach 15 entre-
preneurship competences are broken down further
mto threads, clearly defined through learning out-
comes which are mapped across 8 different levels of
progression from beginner to expert. For example,
creativity 1s broken down into five threads, be curi-
ous and open, develop 1deas, define problems, de-
sign value and be innovative. Each thread 1s defined
with 8 learning outcomes mapped across 8 levels of
progression, l.e., creativity 1s mapped with 50 learn-
ing outcomes. In the presented survey professor’s
perception is that over 70% of courses contribute to

1st study cycle
3rd year

21.3%

2nd study cycle
1st year

2nd study cycle

2nd year At

23.3% 17.4%

Figure 4. Entrepreneurship competences per study year - responses by students
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None

Learning through experience
Working with others

Coping with uncertainty, ambiguity and risk
Planning and management
Taking the initiative

Mobilizing others

Financial and economic literacy
Mobilizing resources
Motivation and perseverance
Self-awareness and self-efficacy
Ethical and sustainable thinking
Valuing ideas

Vision

Creativity

Spotting opportunities

0%  10%
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Figure 5. Entrepreneurship competences - analysis of syllabuses of courses

developing one or more out of 50 learning outcomes
related to creativity.

Also, two courses with a contribution to creativity
as a transversal competence with the same thread and
its level of progression have no double contribution.
But it could be concluded that the more course de-
velop creativity the higher level of progression could
be expected. However, it should have been in mind
that only one course in the study program could con-
tribute to each level of progression. In other words, if

a student in one course develops creativity as a trans-
versal competence with a thread and with its a level of
progression, all successive courses which offer devel-
opment of creativity with the same learning outcomes
(the same thread and the same level of progression)
do not contribute to new development of creativity.
Figure 6. depicts perception of professors of con-
tribution on development of each of seven study
programs to development of 15 entrepreneurship
competences. It can be seen that large differences

EC1
EC2

EC4
EC5
EC6
EC7
EC8
ECY
EC10
ECT1
EC12

EC3 20.8% 36.4%

30.0%

DT WT
12.50% 25.00%

30.0%

EC13
EC14
EC15
None

8.3% 0.0%

15.0%

0.0% 0.0% 0.0% 0.0%

Figure 6. Entrepreneurship competences - analysis per study program
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mn professors’ perception of contribution of different
study programs to all 15 competences are present.

Figure 7. shows how professors saw contribution
of the courses they teach in the third year of the 1st
study cycle, the first and second year of the 2nd study
cycle to development of entrepreneurship compe-
tences. It can be seen that there was no substantial
difference in contribution to entrepreneurship com-
petences within the years of the study. These results
could be expected because professors saw entrepre-
neurship as transversal competences which resulted
in the course they taught not as primary learning out-
comes.

3.3 Hypothesis testing

Table 3 shows results of hypothesis testing as well
as 95% confidence intervals (CI) for difference of two
proportions regarding research Hypothesis 1: Stu-
dents’ perception with regard to their entrepreneur-
ship competences development based on courses
they attended differs from professors’ perception
based on the courses they teach. Hypothesis tests
were performed using o= 0.05 level of significance.
For this research two tailed test was performed. The
null (Hy) and the alternative hypothesis (H;) for this
research were:

where:

p;1 - proportion of students who perceived they devel-
oped certain entrepreneurship competence.

p2 - proportion of professors who perceived that
courses they teach helped in developing certain en-
trepreneurship competences.

The p value for each hypothesis test was calcu-
lated and based on the p value decision was made
whether to reject or not reject the null hypotheses H,,.
The p value 1s the probability of obtaining statistic
equal to or higher than the sample result, given that
the null hypothesis Hy 1s true. All results with p < 0.05
were considered statistically significant, meaning that
there was statistical evidence for the claim stated in
the research hypothesis H; was true.

If the null hypothesis was rejected the conclusion
was that there was evidence of a difference in two
proportions. However, if the null hypothesis was not
rejected the conclusion was that there was msufficient
evidence of a difference between two proportions.

From Table 3 it can be seen that there 1s enough
evidence to conclude that there 1s difference n pro-
portions of students and professors regarding devel-
opment of following entrepreneurship competences:
spotting opportunities, creativity, valuing ideas, ethi-
cal & sustainable thinking, motivation and persever-
ance, mobilizing resources, financial and economic
literacy, mobilizing others, taking the mnitiative, work-

Ho:p1 —p2 =0, (1) ing with others, learning through experience. Also,
Hy:py —py 0, ) fr.()m Te.lble 3 1t can be SCBI.I th.at there 1s n(.)t suffi-
cient evidence to warrant rejection of the claim that
1st study cycle | 2nd study cycle | 2nd study cycle
3rd year 1st year 2nd year
EC1 45.1% 45.6% 41.4%
EC2
EC3 49.0% 49.1% 48.3%
EC4 47.1% 50.9% 44.8%
EC5 47.1% 43.9% 51.7%
EC6 43.1% 35.1% 37.9%
EC7 451% 42.1% 37.9%
EC8 51.0% 38.6% 41.4%
EC9 43.1% 35.1% 24.1%
EC10 35.3% 36.8% 48.3%
ECT 43.1% 45.6% 44.8%
EC12 47.1% 35.1% 41.4%
EC13 19.6% 21.1% 27.6%
EC14
EC15
None 3.9% 3.5% 0.0%

Figure 7. Analysis per study program and per study year - responses by professors
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Table 3. Number of answered questionnaires for students per study year or alumni

Competence D1 D2 (p1-p2) 95(‘;/:1_Cplzjor p value Decision
Spotting opportunities 0.329 0.445 -0.116 -0.214;-0.018 0.020 Reject Hy
Creativity 0.498 0.730 -0.232 -0.324;-0.139 0.000 Reject Hy
Vision 0.438 0.489 -0.051 -0.152; 0.049 0.315 Do not reject Hy
Valuing ideas 0.348 0.482 -0.134 -0.232;-0.035 0.008 Reject Hy
Ethical & Sustainable thinking 0.217 0.467 -0.250 -0.345; -0.155 0.000 Reject Hy
Self-awareness and self-efficacy 0.374 0.387 -0.013 -0.111; 0.085 0.793 Do not reject Hy
Motivation and perseverance 0.537 0.423 0.114 0.014;0.213 0.025 Reject Hy
Mobilizing resources 0.230 0.438 -0.208 -0.303;-0.113 0.000 Reject Hy
Financial and economic literacy 0.240 0.358 -0.m8 -0.211;-0.025 0.013 Reject Hy
Mobilizing others 0.288 0.387 -0.099 -0.195; -0.004 0.042 Reject Hy
Taking the initiative 0.278 0.445 0.177 -0.264; -0.070 0.001 Reject Hy
Planning and management 0.422 0.409 0.013 -0.086; 0.112 0.797 Do not reject Hy
Coping with uncertainty, ambiguity and risk ~ 0.205 0.219 -0.014 -0.097; 0.068 0.730 Do not reject Hy
Working with others 0.543 0.774 -0.231 0.320; -0.141 0.000 Reject Hy
Learning through experience 0.441 0.745 -0.304 -0.395; -0.212 0.000 Reject Hy
proportions of students and professors 1s same re-  where:

garding development of following entrepreneurship
competences: vision, self-awareness and self-efficacy,
planning and management, coping with uncertainty,
ambiguity and risk.

Thus, Hypothesis 1 is partially supported only
for development of vision, self-awareness and self-
efficacy, planning and management, coping with un-
certainty, ambiguity and risk or in other words when
the null hypothesis is not rejected. For all other en-
trepreneurship competences: entrepreneurship com-
petences: spotting opportunities, creativity, valuing
1deas, ethical & sustamable thinking, motivation and
perseverance, mobilizing resources, financial and
economic literacy, mobilizing others, taking the ini-
tiative, working with others, learning through experi-
ence, Hypothesis 1 is not supported.

Table 4 depicts results of hypothesis testing and
95% lower bound for difference of two proportions
regarding research Hypothesis 2: Students’ percep-
tion of entrepreneurship competences development
mmproves during the third year of bachelor study pro-
gram. Hypothesis tests were performed using o= 0.05
level of significance. For this research upper tailed
test was performed. The null (Hy) and the alternative
hypothesis (H,) for this research were:

Hy:py —p2 <0, 3)

Hl: pl - pz > 0, (4)

p:1 - proportion of students who perceived they devel-
oped certain entrepreneurship competence during
the third year of bachelor study program.

p2- proportion of students who perceived they devel-
oped certain entrepreneurship competence during
the first two years of bachelor study program.

All results with p value < 0.05 were considered
statistically significant, meaning that there was sta-
tistical evidence for the claim stated in the research
hypothesis H; was true. If the null hypothesis was
rejected the conclusion was that there was evidence
that p;>p,. If the null hypothesis was not rejected the
conclusion was that there was insufficient evidence
that p;>p,. From Table 4 it can be seen that follow-
Ing competences: spotting opportunities, creativity,
valuing 1deas, self-awareness and self-efficacy, mo-
bilizing resources, financial and economic literacy,
mobilizing others, taking the mitiative and working
with others improved during the third year of bach-
elor study program, while there was no improve-
ment of the following competences: vision, ethical &
sustainable thinking, motivation and perseverance,
planning and management, coping with uncertainty,
ambiguity and risk and learning through experience.

Thus, Hypothesis 2 of this research is partially
supported only for the development of spotting op-
portunities, creativity, valuing 1deas, self-awareness,
and self-efficacy, mobilizing resources, financial and
economic literacy, mobilizing others, taking the ni-
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Table 4. Hypothesis testing for difference of two proportions of perceived entrepreneurship competences development during the

third year of bachelor study program

95% Lower

Competence D1 D2 (p1-p2) Bound for p value Decision
(p:-p2)
Spotting opportunities 0.329 0.213 0.116 0.002 0.047 Reject Hy
Creativity 0.562 0.404 0.157 0.031 0.021 Reject Hy
Vision 0.521 0.415 0.106 -0.022 0.086 Do not reject Hy
Valuing ideas 0.41n 0.245 0.166 0.047 0.0m Reject Hy
Ethical & Sustainable thinking 0.233 0.181 0.052 -0.052 0.206 Do not reject Hy
Self-awareness and self-efficacy 0.397 0.266 0.131 0.01 0.036 Reject Hy
Motivation and perseverance 0.548 0.447 0.101 -0.027 0.096 Do not reject Hy
Mobilizing resources 0.288 0.085 0.203 0.103 0.000 Reject Hy
Financial and economic literacy 0.288 0.138 0.149 0.044 0.010 Reject Hy
Mobilizing others 0.342 0.181 0.162 0.049 0.009 Reject Hy
Taking the initiative 0.260 0.149 0.1Mm 0.007 0.039 Reject Hy
Planning and management 0.397 0.351 0.046 -0.078 0.270 Do not reject Hy
Coping with uncertainty, ambiguity and risk ~ 0.151 0.160 -0.009 -0.102 0.563 Do not reject Hy
Working with others 0.603 0.426 0.177 0.051 0.010 Reject Hy
Learning through experience 0.479 0.383 0.096 -0.030 0.105 Do not reject Hy

tiative and working with others, or in other words
when the null hypothesis 1s rejected. For all other
entrepreneurship competences: vision, ethical &
sustainable thinking, motivation, and perseverance,
planning, and management, coping with uncertain-
ty, ambiguity, and risk, and learning through experi-
ence, Hypothesis 2 is not supported.

Table 5 depicts the results of hypothesis test-
ing and the 95% lower bound for the difference of
two proportions regarding research Hypothesis 3:
Students’ perception of entrepreneurship compe-
tences development improves during the first year
of master study program. Hypothesis tests were per-
tformed using a= 0.05 level of significance. For this
research upper tailed test was performed. The null
(Hy) and the alternative hypothesis (H,) for this re-
search were:

Hy:py —p2 <0, ®)
Hl: pl - pz > 0, (6)
where:

p1- proportion of students who perceived they devel-
oped certain entrepreneurship competence during
the first year of master study program.

p2- proportion of students who perceived they devel-
oped certain entrepreneurship competence during
the first three years of bachelor study program.

Results with p value < 0.05 were considered sta-
tistically significant, meaning that there was statistical
evidence for the claim stated in the research hypothe-
sis Hy was true. If the null hypothesis was rejected the
conclusion was that there was evidence that p;>p,. If
the null hypothesis was not rejected the conclusion
was that there was mnsufficient evidence that p;>p,.
From Table 5 1t can be seen that all null hypotheses
were not rejected meaning that the none entrepre-
neurship competence improved during the first year
of master study program.

Thus, Hypothesis 3 of this research is not sup-
ported for development of all entrepreneurship com-
petences.

It 1s important to notice that if a student in one
course developed certain competence as a transver-
sal competence with a thread and with its level of
progression, all successive courses which offer the
development of the same competence with the same
learning outcomes (the same thread and the same
level of progression) didn”t contribute to new devel-
opment of that competence. That is why the null hy-
pothesis for certain entreprencurship competences
was not rejected, meaning that there was no improve-
ment of that particular entrepreneurship competenc-
es during the third bachelor study year or the first
master study year.

International Journal of Industrial Engineering and Management Vol 14 No 2 (2023)



Pasi¢ et al.

176

Table 5. Hypothesis testing for difference of two proportions of perceived entrepreneurship competences development during the

first year of master study program

95% Lower

Competence D1 D2 (p1-p2) Bound for p value Decision
(p:-p2)

Spotting opportunities 0.384 0.329 0.055 -0.070 0.235 Do not reject Hy
Creativity 0.558 0.562 -0.004 -0.133 0.518 Do not reject Hy
Vision 0.430 0.521 -0.090 -0.221 0.873 Do not reject Hy
Valuing ideas 0.349 0.41 -0.062 -0.189 0.790 Do not reject Hy
Ethical & Sustainable thinking 0.174 0.233 -0.058 -0.164 0.819 Do not reject Hy
Self-awareness and self-efficacy 0.477 0.397 0.079 -0.050 0.156 Do not reject Hy
Motivation and perseverance 0.605 0.548 0.057 -0.073 0.235 Do not reject Hy
Mobilizing resources 0.256 0.288 -0.032 -0.148 0.674 Do not reject Hy
Financial and economic literacy 0.244 0.288 -0.043 -0.159 0.732 Do not reject Hy
Mobilizing others 0.314 0.342 -0.029 -0.151 0.649 Do not reject Hy
Taking the initiative 0.326 0.260 0.065 -0.053 0.182 Do not reject Hy
Planning and management 0.407 0.397 0.010 -0.119 0.450 Do not reject Hy
Coping with uncertainty, ambiguity and risk ~ 0.244 0.151 0.094 -0.009 0.067 Do not reject Hy
Working with others 0.570 0.603 -0.033 -0.162 0.663 Do not reject Hy
Learning through experience 0.453 0.479 -0.026 -0.157 0.628 Do not reject Hy

3.4 Analysis of informal entrepreneurship
learning

As planned series of lectures delivered by entre-
preneurs were organized at the Faculty of Mechanical
Engineering of the University of Sarajevo. The inten-
tion was to have speakers, preferably young entre-
preneurs, and owners of successful companies. Two
lecturers were female, while two were male. Table 6
provides information regarding the number and gen-
der of participants who attended these lectures deliv-
ered by entrepreneurs.

Table 6. Number and gender of participants who attended
lectures delivered by entrepreneurs

Number Number Total

Lecture Gender of
No of female of male number of lecturer
’ students  students  participants
1 26 18 44 Female
2 21 18 39 Male
3 19 14 33 Female
4 16 15 31 Male

Satisfaction of students with lectures delivered by
entrepreneurs was measured by five questions as fol-
lows:

QI1: The lecturer showed enthusiasm and interest

n transferring knowledge to students.

Q2: The lecture improved my previous knowl-
edge of entrepreneurship skills.

Q3: The lecturer clearly explained his/her entre-
preneurship story.

Q4: The lecture gave a certain level of self-confi-
dence to start thinking entrepreneurially.

Q): I would like more such events to be organized
at the Faculty with examples from the practice of
entrepreneurship (first two events).

After the second lecture, there was no point to
have Q) in the questionnaire since the organization
of third and fourth lectures was agreed upon with
students. Table 7 depicts percentages of satisfied stu-
dents with regard to the five questions above.

Results from survey presented in Table 7 show
very high percentage of satisfaction among students
and that this kind of informal learning can be used as
an effective tool.

Table 7. Percentages of satisfied students

Lecture No. Q1 Q2 Q3 Q4 Q5
1 100% 100% 100% 97.7% 100%
2 100% 97.3% 100% 100% 100%
3 100% 100% 96.8% 96.8% N/A
4 100% 100% 100% 96.8% N/A
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4, Conclusion

In this paper comprehensive analysis of the per-
ception of entrepreneurship competences develop-
ment of engineering students was done based on
the EntreComp framework as a reference with 15
competences. Two questionnaires were developed,
one for students and one for professors. Response
rates for both questionaries were high and complet-
ing of the questionnaires was anonymous. Based on
the responses of students it can be concluded that
a high percentage of students think they developed
all 15 entrepreneurship competences. However,
competences that were most developed during their
engineering studies were: working with others, mo-
tivation, and perseverance followed by creativity, vi-
sion, and learning through experience. It is impor-
tant to emphasize that the syllabuses of the courses
were not created with the intention to develop en-
trepreneurship competences as a learning outcome,
and thus the development of certain competences
could be considered as a side effect of the didactic
of the course and pedagogical delivery of the class-
es. Based on the responses of professors it can be
concluded that creativity, working with others, and
learning through experience were the most frequent
entrepreneurship competences that students could
develop attending courses they taught, although
these competences were not written in the learning
outcomes of the syllabuses.

Informal learning was performed by organizing
four lectures delivered by local entreprencurs and
owners of successful companies. They presented
to students their own business cases and shared
knowledge and experience. It can be concluded that
such informal learning improved students” previ-
ous knowledge about entrepreneurship, and that
the speakers clearly explained their entrepreneur-
ship business cases and stories. Students stated that
such lectures delivered by entrepreneurs gave them
a certain level of self-confidence to start thinking
entrepreneurially. Students highly recommended
that more such lectures delivered by entrepreneurs
should be organized with examples from the practice
and real sector. As indicated in [24], entrepreneurial
mtention and willingness to become entrepreneur
mcreases by organizing such events out of formal
learning with entrepreneurs as guest lecturers.

Statistical hypothesis tests showed that the follow-
Ing entrepreneurship competences: spotting oppor-
tunities, creativity, valuing ideas, self-awareness and
self-efficacy, mobilizing resources, financial and eco-

nomic literacy, mobilizing others, taking the mitiative
and working with others improved during the third
year of bachelor study program, while there was no
improvement of the following competences: vision,
ethical & sustainable thinking, motivation and per-
severance, planning and management, coping with
uncertainty, ambiguity and risk and learning through
experience. Also, none entrepreneurship compe-
tence improved during the first year of master study
program. This is an important finding for the future
planning of students” entrepreneurship compe-
tences development since if a student in one course
developed certain competence as a transversal com-
petence with a thread and with its a level of progres-
sion, all successive courses which offer development
of the same competence with the same learning
outcomes (the same thread and the same level of
progression) didn "t contribute to new development
of that competence. There was enough evidence to
conclude that there 1s difference in proportions of
students and professors regarding development of
following entrepreneurship competences: spotting
opportunities, creativity, valuing ideas, ethical & sus-
tainable thinking, motivation and perseverance, mo-
bilizing resources, [inancial and economic literacy,
mobilizing others, taking the mitiative, working with
others, learning through experience. However, there
was not sufficient evidence to warrant rejection of
the claim that proportions of students and profes-
sors 1s same regarding development of following en-
trepreneurship competences: vision, self-awareness
and self-efficacy, planning and management, coping
with uncertainty, ambiguity and risk.

Although engineering students perceived they
developed certain entrepreneurship competences
during their studies, it was unintentional process,
since syllabuses of courses and learning outcomes
were not created for that purpose. However, it can
be concluded that courses provide learning environ-
ment for students to develop certain entrepreneur-
ship competences as part of regular delivery of for-
mal learning. This research shows that it is important
to pay attention to informal learning as well, out of
regular classes, for the purpose of entrepreneurship
competences development, since students expressed
high level of satisfaction with such kind of learning.

Many scientific papers, like [9, 15, 22, 25] deal
with mmpact of entrepreneurship education on de-
velopment of certain entrepreneurship competences
and entrepreneurship intention which can be con-
sidered as intentional development of entrepre-
neurship competences. Less intention was made to
analyse non-intentional development of entrepre-
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neurship competences. Similar findings to those in
this research were suggested in [6], where it was stat-
ed that non-entrepreneurship professors in addition
to teaching their own courses can increase students’
entrepreneurship competences. Also, in [32] it was
stated that entrepreneurship competences can be
developed without entrepreneurship teaching, which
1s also similar finding as in this research.

However, the novel approach in this research
reflects the fact that perception of improvement of
students’ entrepreneurship competences as they
progressed through their study was investigated, as
well as comparison of perception between students
and professors regarding development of entrepre-
neurship competences through formal non-entre-
preneurship learning. The limitation of this study 1s
that it was carried out at one engineering Faculty of
the University.

Long term strategy should be to review syllabuses
of the courses this time with intention to system-
atically and intentionally develop entrepreneurship
competences as well as innovation capacity of engi-
neering students as learning outcomes. Syllabuses
of engineering courses should be designed in a way
to include development of certain entrepreneurship
competences as well. Current assessment of learning
outcomes of the courses based on tripartite model
consisting of knowledge, skills and attitudes, jointly
referred to as competences, should include tripartite
assessment of entrepreneurship competences as well
that are included in the syllabuses of the courses as
learning outcome.

In future research revision of selected syllabuses
should be done with the aim to intentionally include
EntreComp competences as learning outcomes and
then to measure difference in competences devel-
opment and entrepreneurship intention before and
after this revision of syllabuses. Also, future research
should include analysis of development of entrepre-
neurship competences through informal entrepre-
neurship learning by organizing lectures delivered
by entrepreneurs.
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Questionnaire for students
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e mentioned entrepreneurship competences were
ated within the publication EntreComp: The En-

trepreneurship Competence Framework, published

by the European Commission.

e If you are enrolled in the 3rd year of the Ist
study cycle, your answers should only refer to
the first two years of your studies

e If you are enrolled in the 1st year of the 2nd
study cycle, your answers should only refer to the
three years of the first study cycle of your studies
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e If you are enrolled in the 2nd year of the 2nd
study cycle, your answers should refer to the 1st
year of the second study cycle and to the three
years of the first study cycle of your studies

e If you have graduated from the Faculty, your
answers should refer to your entire studies dur-
g the second and first study cycles

How to complete this questionnaire:

Below 1s a list of competencies with clarification n
parentheses, and you will:

- leave the square blank if you did not acquire the
specified competence during your studies at the Fac-
ulty

- click on the box if you acquired the specified com-
petence during your studies at the Faculty

Filling in this questionnaire is anonymous.

Q1: Please select study cycle and year of study you
are currently enrolled:

Ist study cycle 3rd year
2nd study cycle st year
2nd study cycle 2nd year

O O O O

Alumni

Q2: Please select study program you are currently en-
rolled in (that you graduated):

o Energetics, process technics and environmen-
tal engineering

Industrial engineering and management
Machine production engineering

Machine constructions

Engines and vehicles

Defense technologies

o O O O O O

Wood technologies

Q3: According to the mstructions written above, se-
lect entrepreneurship competences, noting that it 1s
possible to choose one, more than one or none of
the competences:

o Spotting opportunities (Identify and seize op-
portunities to create value)

o Creativity (develop creative and purposeful
1deas)

o Vision (develop a vision to turn ideas into ac-
tion)

o Valuing ideas (recognise the potential an idea
has for creating value and 1dentify suitable ways
of making the most out of 1it)

o FEthical and sustainable thinking (assess the
consequences of 1deas that bring value and the

effect of entrepreneurial action on the target
community, the market, society and the envi-
ronment - act responsibly)

o Self-awareness and self-efficacy (believe in abil-
ity to mfluence the course of events, despite
uncertainty, setbacks and tempo-rary failures)

o Motivation and perseverance (stay focused and
don't give up - be determined to turn ideas mto
action and satisfy your need to achieve)

o Mobilizing resources (get and manage the ma-
terial, non-material and digital resources need-
ed to turn ideas into action and make the most
of limited resources)

o Financial and economic literacy (estimate the
cost of turning an idea into a value-creating ac-
tivity)

o Mobilizing others (Inspire, enthuse and get
others on board)

o Taking the initiative (initiate processes that cre-
ate value, take up challenges and act and work
independently to achieve goals)

o Planning and management (set long-, medium-,
and short-term goals, define priorities and ac-
tion plans, adapt to unforeseen changes)

o Coping with uncertainty, ambiguity and risk
(make decisions dealing with uncertainty, am-
biguity and risk)

o Working with others (work together and co-
operate with others to develop i1deas and turn
them mto action and network)

o Learning through experience (learn by doing)
None of the stated competences

Questionnaire for professors

Dear Professors,

The aim of this questionnaire is to analyse how the
syllabuses of the courses taught at the Faculty ol Me-
chanical Engineering contribute i developing stu-
dents' entrepreneurial competences. It takes only a
few minutes to answer the questions.

The mentioned entrepreneurship competences were
created within the publication EntreComp: The En-
trepreneurship Competence Framework, published
by the European Commission.

Please fill in the questionnaire only for the syllabuses
of the courses you teach in the 3rd year of the 1st
study cycle and in the 1st and 2nd years of the 2nd
study cycle. Please fill in the questionnaire for each
course you teach separately.
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How to complete this questionnaire:

Below is a list of competences with explanation with-
m brackets, and you will:

-leave an empty circle if the course syllabus does not
offer the student to acquire the specified competence
after attending and passing the course

-click on the circle if the course syllabus offers the
student to acquire the specified competence after at-
tending and passing the course

It is not necessary that the mentioned entrepreneur-
ship competences are explicitly stated in the learning
outcomes of the course syllabus.

‘When filling out the questionnaire for other subjects
that you teach, it is necessary to fill in the question-
naire again. You can use the 'submit another re-
sponse' option or open the sent link again.

QI1: Please write name of the course:

Q2: Please select study cycle and year of study when
the course 1s taught:

o Iststudy cycle 3rd year
o 2nd study cycle 1st year
o 2nd study cycle 2nd year

Q3: Please select study program where the course 1s
taught:

o Energetics, process technics and environmen-
tal engineering

Industrial engineering and management
Machine production engineering

Machine constructions

Engines and vehicles

Defense technologies

o O O O O O

Wood technologies

Q4: According to the instructions written above, se-
lect entrepreneurship competences, noting that it 1s
possible to choose one, more than one or none of
the competences:

o Spotting opportunities (Identify and seize op-
portunities to create value)

o Creativity (develop creative and purposeful
1deas)

o Vision (develop a vision to turn ideas into ac-
tion)

o Valuing 1deas (recognise the potential an 1dea
has for creating value and 1dentify suitable ways
of making the most out of it)

o FEthical and sustainable thinking (assess the
consequences of ideas that bring value and the

effect of entrepreneurial action on the target
community, the market, society and the envi-
ronment - act responsibly)

o Self-awareness and self-efficacy (believe n abil-
ity to influence the course of events, despite
uncertainty, setbacks and tempo-rary failures)

o Motivation and perseverance (stay focused and
don't give up - be determined to turn ideas nto
action and satisfy your need to achieve)

o Mobilizing resources (get and manage the ma-
terial, non-material and digital resources need-
ed to turn ideas into action and make the most
of limited resources)

o Financial and economic literacy (estimate the
cost of turning an idea into a value-creating ac-
tivity)

o Mobilizing others (Inspire, enthuse and get
others on board)

o Taking the initiative (initiate processes that cre-
ate value, take up challenges and act and work
mdependently to achieve goals)

o Planning and management (set long-, medium-,
and short-term goals, define priorities and ac-
tion plans, adapt to unforeseen changes)

o Coping with uncertainty, ambiguity and risk
(make decisions dealing with uncertainty, am-
biguity and risk)

o Working with others (work together and co-
operate with others to develop ideas and turn
them mto action and network)

o Learning through experience (learn by doing)
None of the stated competences

Questionnaire for informal learning

After attending the lecture, please take a few minutes
to fill out the questionnaire. The questionnaire con-
sists of & questions.

Please answer questions 1 to 3 with:
1 - very satistied
2 - satisfied

3 - not satisfied.

Please answer questions 4 and 5 with:
1 -Yes
2 - No.

QI: The lecturer showed enthusiasm and interest in
transferring knowledge to students:

o 1 - very satisfied
o 2 - satisfied
o 3 - not satisfied
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Q2: The lecture improved my previous knowledge
of entrepreneurial skills:

o 1 - very satisfied
o 2 - satisfied
o 3 - not satisfied

Q3: The lecturer clearly explained his/her entrepre-
neurship story:

o 1 - very satisfied
o 2 - satisfied
o 3 - not satisfied

Q4: The lecture gave a certain level of self-confidence
to start thinking entrepreneurially:

o 1-Yes
o 2-No

Q5: I'would like more such events to be organised at
the Faculty with examples from the practice of entre-
preneurship (first two events):

o 1-Yes
o 2-No
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