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Abstract: One of the key success factors in the IT industry is innovation. It is an integral part of this
industry and determines its development and, in addition, there are clear links between innovation and
entrepreneurship. Entrepreneurship in the IT industry is of significant economic and social importance
as it currently affects virtually every sphere of our lives. This means huge challenges for the education
system in the field of entrepreneurship education among future IT specialists. The aim of the article is
to analyze entrepreneurial attitudes among IT students, as well as to identify opportunities and barriers
to entrepreneurship development in the IT industry in the context of educational challenges. The au-
thor formulated the following main research issue: What are the educational challenges in the field of
entrepreneurship of IT students? In the research, a survey questionnaire was used for IT students at the
Pedagogical University of Krakow. Research has shown that in IT studies, the importance of shaping soft
competences, which are necessary for running a business, are largely omitted. They should build con-
fidence, which is very important for people who would like to start their business however are afraid of
failure, and it is the main barrier to entrepreneurship development in the IT industry. Creative activities
that stimulate business ideas also play an important role in educating entrepreneurship in IT students.
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Introduction

Entrepreneurship in the IT industry is of significant economic and social importance as
it currently affects virtually every sphere of our lives. This means huge challenges for the
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education system in the field of entrepreneurship education among future IT specialists.
IT students often have very well-developed hard skills (technical, programming, engineer-
ing skills, etc.). They also have a lot of business ideas. However, as their education over-
looks the importance of shaping soft skills as well as marketing competences, they often
cannot sell their ideas adequately. They lack confidence and determination and have poor
negotiating skills. This largely contributes to failures in running their own businesses.

The aim of the article is to analyze entrepreneurial attitudes among IT students, as
well as to identify opportunities and barriers to entrepreneurship development in the
IT industry in the context of educational challenges.

The article consists of four parts. The first is a literature review of the subject, the sec-
ond is the research methodology while the last two are a presentation of research results
and conclusions.

Literature review

The problem of the entrepreneurship education of students has been widely described in
the literature (see Henry, Hill, Leitch, 2005; Higgins, Elliott, 2011; Kuratko, 2005; Ooster-
beek, Van Praag, Ijsselstein, 2010; Peterman, Kennedy, 2003; Rasmussen, Serheim, 2006;
Vesper, Gartner, 1997; Wilson, Kickul, Marlino, 2007). Many authors have also undertak-
en to study the entrepreneurship education of students of engineering majors, including
IT students (see Liithje, Franke, 2003; Soares et al., 2013; Souitaris, Zerbinati, Al-Laham,
2007). For example, a new line of project-based learning in the School of Engineering of
University of Minho (Innovation and Entrepreneurship Integrated Project (IEIP)) was
presented by Soares, et al. (2013). Importantly for this article, in the described project
students had the opportunity to shape not only hard but soft skills, including marketing
(e.g. project management, teamwork, communication ability and personal development).

In Poland, research on supporting academic entrepreneurship in the IT industry has
been conducted, among others, by M. Niedzwiedzinski, H. Klepacz and K. Szymanska
(2016). An interesting project was also described by P. Milczarski (2015) concerning the
entrepreneurship education of IT students by the University of Lodz in cooperation with
CIAT (Innovation Center Technological Accelerator). CIAT is a venture fund that or-
ganized several entrepreneurship workshops in 2013-2014 for students and postgraduate
students. Among the topics were public speeches, creating a business plan for acquiring
funding, practical aspects of creating and using intellectual properties, creating mobile
games: from idea to financing, and ICT projects: integration of services and mobile appli-
cations. The main idea of the project was “to show the participants how can they trans-
fer their ideas from different fields into projects that can apply for funding/financing”
(Milczarski, 2015: 82). As it turns out, games can be extremely useful in the education of
entrepreneurship of IT students. This is mentioned, among others, F. Bellotti, R. Berta,
A. De Gloria, E. Lavagnino, F.M. Dagnino, M. Ott, I.S. Mayer (2012); F. Bellotti, R. Berta,
A. De Gloria, E. Lavagnino, E. Antonaci, F.M. Dagnino, M. Ott (2013); D. La Guardia,
M. Gentile, V. Dal Grande, S. Ottaviano, M. Allegra (2014). Games can also be useful
in shaping the soft skills of IT students. In the report Employee of the Future (Infuture
Hatalska Foresight Institute, 2019), the authors draw attention to the need to combine
hard skills with soft skills including knowledge in the fields of psychology and sociology,
because only soft skills distinguish us from machines and artificial intelligence and in
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this, we as humans are best. As Amar Kuman from Harvard Business School said: “Being
a great programmer, you will get a job in 2018. But to stay up to 2030, more and more
soft skills are needed” (Infuture Hatalska Foresight Institute, 2019). This also applies to
future entrepreneurs who want to gain new markets. Among the competences of the fu-
ture, such features as the ability to actively learn, creativity (understood very broadly as
a domain not only artistic but also technological, abstract thinking connecting different
parts of our experience), to share knowledge with others and to cooperate with others or
an attitude towards solving problems are given (Infuture Hatalska Foresight Institute,
2019). It seems that these are basic challenges in the education of entrepreneurship of
IT students: shaping creativity, abstract thinking, the ability to cooperate with others,
negotiation and marketing skills (in the field of sales as well).

Methodology

The aim of the research was to analyze entrepreneurial attitudes among IT students, as
well as to identify opportunities and barriers to entrepreneurship development in the
IT industry in the context of educational challenges.

The author formulated the following main research issue: What are the educational
challenges in the field of entrepreneurship of IT students? She also highlighted the fol-
lowing specific questions:

= What are the attitudes of IT students towards setting up their own business?
= What opportunities and barriers do IT students see regarding starting and running
their own business?

Figure 1. Surveyed students by year of study
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= Whatskills should be developed among IT students to increase their entrepreneurship?
To answer the formulated research questions the author applied a survey to IT stu-
dents as the research method. The research was carried out in the months of January-
March 2019 among the IT students at the Pedagogical University of Krakow. The ques-
tionnaire was sent in an electronic form consisting of 14 questions regarding the attitude
of respondents to the entrepreneurship of IT students. In addition, the questionnaire
contained three questions about gender, age and place of residence of the respondents.
A total of 166 students completed the survey, of which 116 were first-year IT (70%), 20
were second-year (12%) and 15 were third-year (9%) (Figure 1). The respondents were
mainly male (80%) aged 21-23 (49%), 20 or less (29%), and 24-26 (16%). It is important
that 40% of respondents live in a provincial town, and 36% are from a village.

Findings

Investigating the educational challenges in shaping entrepreneurship for IT students re-
quires researching entrepreneurial attitudes among these students in the first place. The
results from this part of the research are presented in Figure 1 (entrepreneurial features
of the surveyed students) and Figure 2 (features hindering entrepreneurship surveyed
students).

As the research shows, 74% of surveyed students like to make changes and im-
provements in the company, 71% after doing a good job often have the feeling that they
could do it even better, and 70% feel bad when they feel that they are wasting their time.
In addition, 67% prefer to work with a person who is difficult but well-versed in the sub-
ject, rather than consistent but incompetent. Most respondents definitely do not want
to be told what to do (58%). Every second student likes risk and new challenges (53%),
thinks s/he is always organized and plans ahead (52%) and always knows what s/he wants
and tries to do it (45%).

It turns out that features that facilitate entrepreneurship among IT students are more
than those that impede it. From Figure 3 we can read that only 29% of respondents prefer
to live in peace than to constantly search for and follow new goals, 31% can do monot-
onous work without feeling bored, 34% like working in an 8-hour mode, and 40 % have
a lot of business ideas but do not have enough determination.

The research results show that the surveyed students are dominated by entrepreneuri-
al features. They are creative, have lots of ideas and huge potential. This shows that the di-
rection of their attitudes towards entrepreneurship resulting in more interest in self-em-
ployment in the future. This could have very beneficial effects on the development of the
IT industry and the entire economy.

Students were asked if they plan to open their own businesses. It turns out that 46%
of respondents plan to set up a company in the future, 5% do not exclude the possibility,
2% currently run own business, and 2% have run one in the past. This means that at least
half of the surveyed students plan to open a business in the future. Students are therefore
aware of their entrepreneurial features and would like to use them in practice in the future.

However, students are aware of the risks associated with starting their own business,
mainly due to uncertainty about earnings. Running a business means the need to constant-
ly attract customers to ensure survival and profit. Risk and uncertainty about income are
the basic factors that hold back IT students before establishing their own company (75%).
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Figure 2. Entrepreneurial features of the surveyed students
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Moreover IT students often have no business ideas (62%) and they are afraid that they do
not have adequate knowledge or qualifications in the field of entrepreneurship (51%). Some
of them also have problems with the commercialization of their ideas (30%) (Figure 4).
According to the respondents, people who achieve success in the IT industry owe it
primarily to their personality (creativity and determination) (68%), an innovative idea
(61%), and their skills (e.g. technical, organizing, negotiating, etc.) (52%) (Figure 5). This
shows that I'T students understand the importance of soft competencies in achieving busi-
ness success. In the first place, they put creativity and determination, but along with the
ability to generate innovative ideas. They also appreciate the ability to negotiate. Other
factors (including hard competences) are also important, however to a slightly less extent.
The earliest stage of a company’s development is the start-up. This is a situation where
the company is not yet able to earn its living. Therefore start-ups can be defined as young
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Figure 3. Features hindering entrepreneurship among surveyed students
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companies seeking a business model. In practice, many of them fail before moving on
to the next level. In the opinion of respondents, start-ups in the IT industry fail mainly
due to the lack of business experience of their founders (55%) and a lack of customers
(50%), as well as insufficient soft skills, e.g. negotiations (42%) (Figure 6). Students note
that the lack of soft skills can affect the failure of start-ups. The most important role in
acquiring new customers is played by marketing and sales skills, including establishing
interpersonal relationships and the ability to properly present the benefits of purchasing
a given product or conducting business negotiations. The presented research results lead
to the conclusion that students are afraid that they do not have sufficient soft skills (also
marketing) to acquire customers and thus remain in the market.
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Figure 4. The three most important reasons for the lack of an intention to start a company by stu-
dents in the IT industry in Poland
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Figure 5. Reasons for people in the IT industry succeeding in business, according to the surveyed
studentsdents in the IT industry in Poland

emigration from Poland

coming from a big city

education, intellectual support of a university,
its prestige

that their parents run their business

adequate financial background (eg support
from parents)

own skills (eg technical organizer,
negotiation,etc.)

appropriate contacts, relationships

own personality (creativity,

0
determination, etc.) 68.1%

own innovative idea 61.4%

own professional experience

Source: author



126 [wona Lura-Wodcik

Figure 6. The main reasons for failures of start-ups in the IT sector in Poland, according to the
surveyed students
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According to the survey, the level of development of the I'T industry in Poland favours
the development of entrepreneurship to a significant extent (45%). However, respon-
dents uncertainly admit that abroad they could have a better chance of achieving business
success in the I'T industry than in Poland: 35% - rather yes, 12% - definitely yes. It means
that the level of development of the IT sector in Poland is conducive to the development
of entrepreneurship, however, the surveyed students are looking for more development
opportunities abroad. An explanation of the sceptical attitude of students towards the
development of a company in Poland can be found by an analysis of the index of eco-
nomic freedom published every year by the Heritage Foundation (2019 Index of Economic
Freedom, 2020). The economic freedom score for Poland is 67.8, which makes the Pol-
ish economy the 46th most free in the 2019 Index. Compared to the previous year, Po-
land’s overall score had decreased by 0.7 of a point, with a plunge in the score for judicial
effectiveness not fully offset by improvements in investment freedom and fiscal health.
In the Europe region, Poland is ranked 23rd among 44 countries and its overall score is
below the regional average (however above the world average). “Poland’s positive eco-
nomic reputation was earned through structural reforms: trade liberalization, low taxes,
and business-friendly regulations. Enthusiasm for reform has waned in recent years amid
political and policy uncertainty that has contributed to currency volatility and weakened
rates of investment. Challenges include deficiencies in road and rail infrastructure, a rigid
labour code, a weak commercial court system, government red tape, and a burdensome
tax system for entrepreneurs. Reforms are also needed to buttress the independence of
the judiciary and reduce opportunities for corruption” (2019 Index of Economic Freedom,
2020). These data clearly show that running a company in Poland is hindered by many
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Figure 7. The three biggest advantages of running own business in the IT industry according to the
surveyed students
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Figure 8. The three most important opportunities for entrepreneurship development among stu-
dents in the IT industry, according to the surveyed students
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Figure 9. The three largest barriers to the development of entrepreneurship among students in the
IT industry in Poland, according to the surveyed students
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political and legal as well as fiscal factors. No wonder then that students see a greater
chance of success of their business abroad.

Before starting their own business in the IT industry, students may also be held back
by the prospect of achieving high earnings in a full-time job. Research has shown that,
according to 47% of respondents, the relatively high earnings in the IT industry offered in
full-time work may significantly discourage young people from starting their own busi-
ness activity.

The consolation, however, can be the information about what benefits, according to
IT students, are associated with self-employment. For the respondents, running their
own businesses means primarily independence (76%), self-fulfilment (69%) and flexibil-
ity (48%) (Figure 7). These are the reasons why, according to the respondents, it is worth
setting up their own companies. Therefore, the factor encouraging starting a business
may be the opportunity to decide for themselves and their development.

The most important opportunities for entrepreneurship development among stu-
dents in the IT industry are seen in an innovative business idea (71%), high motivation
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(48%) and student determination (34%), tax allowances and exemptions (39%), as well as
help in obtaining development funds (34%) (Figure 8). Therefore, students mainly need
the right motivation and a business idea which are the basic opportunities when it comes
to running their own companies in the IT industry.

In turn, the most important barriers to entrepreneurship development among stu-
dents in the IT industry are bureaucratisation in the field of running a company (58%), as
well as psychological barriers (lack of determination, fear of risk, lack of faith in abilities)
(57%). The barrier of raising capital is a big barrier (31%). Many students also point to too
much theoretical education and the lack of preparation for the realities of the IT market
(31%) (Figure 9).

Barriers related to the political, legal and fiscal situation are indeed high, as men-
tioned above when analyzing the Index of Economic Freedom. Students seem to be aware
of them, but, in addition, they point to other important aspects that seem to remain in
the hands of entrepreneurship teachers. In the questionnaires, students emphasized the
importance of practical workshops in running their own businesses as well as developing
a marketing strategy. They have many ideas, however, they cannot sell them properly.
They do not know how to acquire new customers, they lack negotiation skills. Practical
classes involving the development of business plans would be very desirable, including
the development of marketing strategies, combined with the development of soft skills.
The development of entrepreneurship among students of the IT industry is related to
a large extent to soft competences and shaping the practical skills related to running
a business, including marketing skills.

Conclusions

Most IT students show entrepreneurial traits; they are creative, have lots of ideas and
huge potential. This is confirmed by the fact that every second student plans to open
a business in the future. Most, however, are held back before establishing their own com-
pany by the risk and uncertainty of earnings. Many also think that they do not have ade-
quate knowledge in this field or qualifications. At the same time, students are aware that
success in business is achieved primarily through appropriate personality traits (i.e. crea-
tivity and determination) and an innovative idea. The main reason for start-up failure is
the lack of business experience and a deficiency in soft skills. The level of development of
the IT industry in Poland is conducive to the development of entrepreneurship, however
the surveyed students see higher development opportunities abroad. One barrier to the
development is the relatively high earnings in the IT industry offered in full-time work
which can greatly discourage young people from starting their own business. The most
important opportunities are innovative business ideas and high motivation and determi-
nation. The most important barriers however are bureaucratization in the field of run-
ning a business, as well as psychological (lack of determination). Thus, the development
of entrepreneurship is largely associated with soft competences and the shaping of the
practical skills related to running a business, including marketing skills.

Students of the IT industry show many entrepreneurial features. The basic educa-
tional challenges in shaping the entrepreneurship of these students include shaping soft
skills as well as practical skills related to running a company. Research has shown that on
IT courses, the importance of shaping soft competences, which are necessary for running
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a business, is largely omitted. They should build confidence, which is very important
for people who would like to start their business but are afraid of failure, and it is the
main barrier to entrepreneurship development in the IT industry. Creative activities that
stimulate business ideas also play an important role in educating the entrepreneurship of
IT students. Undoubtedly, the future may be the use of gamification in the entrepreneur-
ial education of IT students, so that they could learn hard and soft skills at the same time.
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