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Abstract—The aim of the study was to determine the effectiveness of using
a mobile learning platform for students’ entrepreneurial competence
improvement. The platform was implemented by the Russian State VVocational
Pedagogical University and the Financial University under the Government of
the Russian Federation. It allowed users to publish assignments, exchange ideas,
generate photo and video content, demonstrate creative developments, and
receive feedback. The research process enrolled 70 experimental group students,
25 control group students, 2 instructors, and 2 administrators from the considered
educational institutions, as well as 3 practitioners invited to review projects. As
a result of this examination (Cronbach’s alpha ranged from 0.678 to 0.714), it
was noted that 41.4% of all research participants rather agreed that the experiment
goals were accomplished and noted personal progress in mastering
entrepreneurial competences, whereas 53.4% agreed unequivocally that the
experiment was fully successful. Analysis of entrepreneurial competences and
deviations from repeated competence evaluations before and after the experiment
revealed that the experimental group was marked with notable progress (F (1.32)
=42.26, p = 0.00, n; = 0.56). Average entrepreneurial competence assessment
results for this group were slightly higher than those for control — they constituted
4.5 points against 4.0. Research findings are believed to be universal and
interesting to educators and administrative staff of educational institutions or
those involved in creating and conducting entrepreneurship training courses.

Keywords—Entrepreneurship education, mobile learning platforms, mobile
technologies, digital education, entrepreneurial competences
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1 Introduction

In the modern globalized world, knowledge, innovations, and entrepreneurship re-
main critical for the development of both the economy and society. Due to declining
employment opportunities and a trend towards making education more creative, the
demand for entrepreneurship education is increasing [1]. Those who have entrepreneur-
ial skills and therefore can identify challenges and take prompt measures to promote
social and economic welfare are proved to make the modern world better. Entrepre-
neurship education is seen as the main driving force for entrepreneurial competence
development [2]. Initially, the main goal of entrepreneurship education was to stimulate
students to launch a startup, but more recently, the focus has been shifted to a broader
concept that denotes entrepreneurship as a way of thinking and behaving. The pros of
specialized entrepreneurship training are not limited to startups, innovative business
activity, and new employment opportunities, but rather the person’s ability to turn
bright ideas into actions [3]. To achieve sustainable growth and additional jobs, one
should be ready to invest in entrepreneurship education and inspire young people to
think outside the box [1].

Entrepreneurship is now referred to as one of the modern and serious challenges in
vocational training [4]. Universities face the problem of preparing students for work in
the labor market, where the ability to act and think in an entrepreneurial and proactive
manner is critical for success. Educational institutions are widely regarded as an envi-
ronment that stimulates and supports students in developing entrepreneurial skills and
knowledge. For this reason, universities are currently changing the way they communi-
cate with students. Today, they are more likely to adopt a student-centered model of
delivering training material and thereby improve and update communication through a
mobile learning environment [5] with a steadily growing number of educational appli-
cations [6]. The digital revolution has led students to prefer learning with mobile de-
vices and platforms that have become an integral part of their lives. New technological
solutions foster student-centered learning, encourage demand and creativity, and ex-
pand access to research and teaching materials regardless of time and place of training
[7].

Emerging educational challenges pose educators the unprecedented difficulty of for-
mulating integrated learning and teaching strategy that aligns anticipated learning out-
comes with effective pedagogical decisions [8]. The solution to the problem of training
entrepreneurs is largely associated with introducing adequate information and commu-
nication technologies (ICT) in educational institutions and the ability to integrate ICT
into entrepreneurship curricula. It is essential to determine possible ways to systemati-
cally develop entrepreneurial competences, including through the introduction of mo-
bile learning platforms. Therefore, this study aims to assess the prospects of introducing
a mobile learning platform into entrepreneurship education to increase teaching effec-
tiveness and stimulate the development of students’ entrepreneurial thinking and com-
petence. For this, the article will consider conceptual issues of the evolution of entre-
preneurial education (Section 2.1), the development of students’ entrepreneurial com-
petences (Section 2.2.), opportunities and challenges of mobile technologies in educa-
tion (Section 2.3), their role in the formation of entrepreneurial competences in higher
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education (Section 2.4), as well as methodological approaches, results, discussion
points, and research conclusions.

2 Conceptual Background and Theory

2.1  Entrepreneurship education in the 21st century

Apart from the central role of universities focused on teaching and research, they
have another mission seeking to provide an interaction between the educational institu-
tion and public via innovations, technology transfer, lifelong learning, and social re-
sponsibility tools [9]. Spreading an entrepreneurial culture in universities is crucial
since entrepreneurial behavior can be developed only through practice, experience, and
assimilation of structured knowledge gained in the classroom [3,10]. Among the major
obstacles to a common understanding of entrepreneurship is the different approach to
this notion. The first most popular idea deals with a person trying to create his/her own
business. In contrast, the second is about an individual who explores and benefits from
opportunities and possesses competences that can be used to create value for others
[11]. Against this background, starting and running a business represents a “narrow
approach” to entrepreneurship, whereas exploring and using opportunities together with
entrepreneurial competences denote the “broad approach” [12].

The effect of investment in human capital depends largely on the type of investment
made [13]. In entrepreneurship education, this means that the features of the curriculum
affect the efforts put into learning. Generally, the pedagogy of entrepreneurship educa-
tion can be divided into “practice-oriented” and “theoretical-oriented.” In the case of
the second approach, the student represents a passive knowledge recipient, and the in-
structor is viewed as a learning initiator. In contrast, in the educational model oriented
on practice, the student is in charge of constructing learning based on his/her experience
[14]. To achieve this, the educational process can be based on a “practice-oriented”
approach that aims to recreate the entrepreneurial context to place entrepreneurs in the
professional environment [14]. This approach makes it possible to assess the value of
what has been learned in specific applications [15]. Different approaches set entrepre-
neurship education different goals: support new business management and develop in-
novative, creative, and entrepreneurial people [16]. In such a manner, entrepreneurship
education can be seen as a process of training aimed at entrepreneurial competence
development. In other words, it identifies, assesses, and exploits capabilities to create
value for the economy, society, and culture, as well as stimulates the development of
competences related to the creation, management, and scaling of enterprises. Entrepre-
neurship education is perceived as a key process assisting students in acquiring entre-
preneurial knowledge to identify entrepreneurial opportunities and implement them.

Entrepreneurship education should promote student abilities to generate innovations
and ideas, implement skills and knowledge, and create effective enterprises. It is an
educational process that transfers information and skills to learners to teach them to
identify investment opportunities, entrepreneurial strategies and achieve business suc-
cess [17]. In the process of learning, entrepreneurial spirit and thinking are activated,
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allowing students to acquire important skills and thus work productively, benefiting
themselves and society and developing a successful business [17]. Entrepreneurship
education brings students closer to real working conditions. This has made it prevalent
in the global curriculum, particularly in developing countries, where the unemployment
rate is high, and issues related to job creation, wealth, and economic viability are espe-
cially acute [18]. A number of higher educational institutions are setting up Entrepre-
neurship Development Centers to coordinate learning and help graduates start a profit-
able business regardless of the study field, skills, and knowledge if they cannot secure
employment in the public or private sector. The challenge of entrepreneurship educa-
tion lies in offering both codified and implicit elements that are able to make up entre-
preneurial experience and knowledge resulting from the learning process.

2.2 Development of students’ entrepreneurial competence in modern higher
education

There are a number of definitions and classifications associated with the concept of
competence. Representatives of the world scientific community define competence as
a set of knowledge, skills, and attitudes important in achieving desired results (task
completion) in certain contexts. They highlight an aspect of action, describing it as an
ability to act now and in the future, as well as to take responsibility. Competence is also
viewed as knowledge, skills, and attitudes conditioned by the solution of problems, as
well as the ability to operate in a particular profession, organization, work, and situation
effectively [19]. Thus, it can be argued that entrepreneurial competence is widely
regarded as a series of integrated abilities, consisting of knowledge, skills, and attitudes
necessary to perform the entrepreneurial job and new value creation [20]. The broad
approach to this term includes a sense of initiative, creativity, negotiation skills, ability
to work individually and in a team, leadership qualities [21], and the development and
support of entrepreneurial thinking [22]. Competence models provide a platform for
incorporating different interpretations, learning outcomes, and entrepreneurship
learning roles. Competence model analysis facilitates understanding how good
entrepreneurship performance can be achieved throughout all levels of education. The
most widely accepted model is represented as a six-tier pyramid consisting of personal
effectiveness competences, academic competences, workplace competences, industry-
wide technical competences, industry-sector technical competences, and management
competences.

No less important role in entrepreneurial competence development is assigned to
teamwork, individuals with multidisciplinary competences [23], human and social
capital, and those talented in marketing [24]. Particular attention is also paid to the need
to promote initiatives aimed at developing entrepreneurial competences in the
following key areas: entrepreneurial (the process of identifying, evaluating and
exploring business opportunities), operational and contextual (knowledge and skills
required to launch a startup), and conceptual (action-oriented attitudes and skills) [25].
The basic and generally accepted organization of entrepreneurial competences in a
spiral of three spheres includes ideas and opportunities (vision, creativity), resources
(motivation, mobilizing resources, etc.), and actions (initiative, experience-based
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learning, etc.) [26]. However, in recent years other approaches with new levels have
appeared [27]. Modernized models tend to have four (achievement, personal power,
planning, relationship building) and sometimes five dimensions (plus innovation) [28].
The rating of key individual competences based on the Delphi method makes it possible
to infer that the most significant competences are risk assumption, initiative, leadership,
teamwork, responsibility, autonomy, self-confidence, integrity, negotiation, and
dynamism [29]. At the same time, competences related to efficiency, change
management, and social mobility have equal weight [30]. In any case, initially, a
competence model created for a particular educational system is unlikely to correspond
to other systems’ needs and goals, and thus it is advised to adapt such models to specific
needs [31].

In the light of the possible gradual development of entrepreneurial competence,
learning outcomes should be set with regard to potential target groups, which involves
consideration of numerous variables of the competence development process and
makes the assessment and measurement of competences a challenging and interesting
task. Despite the importance of entrepreneurship education, the growing number and
heterogeneity of the content and entrepreneurship education proposals, as well as
curriculum recommendations developed by a number of scholars, research is largely
unable to reveal the most effective way of studying entrepreneurship [32]. Reported
effects vary — most researchers declare a positive relationship between entrepreneurial
and e-learning outcomes indicating that it improves entrepreneurial skills of learners,
while other scholars have found mixed or insignificant relationships [33].

2.3 Opportunities and challenges of using mobile technologies in education

Technology-based pedagogy takes considerable advantage of technological solu-
tions to deliver high-quality education [34]. Innovations can significantly improve the
student experience and give rise to the exponential development of software and artifi-
cial intelligence technologies to adapt curricula to each student’s abilities [35]. Tech-
nological innovations are proved to be among the most effective tools for developing
knowledge and skills. As the demand for entrepreneurial skills grows, their role in en-
trepreneurship education increases, offering a more flexible approach to training and
students’ engagement [36]. In modern conditions, innovative technologies are critical
to achieving the goal of entrepreneurship education as they allow students to access
online resources and share creative ideas with a world community. Educating aspiring
entrepreneurs requires progressive solutions that allow acquiring novel digital skills to
expand job opportunities in the market [16].

Mobile learning is the use of mobile technology for educational purposes. The im-
plementation of the educational concept provides for the use of portable devices to learn
and exchange ideas not only in the distance learning environment but also while trav-
eling or walking. The prevalence of mobile learning has led to the emergence of a large
number of sophisticated mobile devices with applications supporting mobile learning
scenarios [37]. Mobile learning (with the use of smartphones, tablets, iPads and other
portable devices) also refers to the integration and application of portable mobile de-
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vices to facilitate teaching. It enhances students’ interest in training, provides educa-
tional content in various formats [38], and has the potential to adjust the learning envi-
ronment to different social groups [39]. The use of mobile devices for educational pur-
poses is shaping a new culture and style of pedagogy, allowing instructors and students
to interact and communicate more closely. However, the introduction of mobile learn-
ing also faces some challenges (Table 1).

Table 1. Mobile learning challenges

Challenge type Identified problems
Technical challenges  |Network connectivity and bandwidth, poor battery life, small screen and insuffi-
cient memory size, uncomfortable layout of the content compared to that on a
PCl/laptop, limited support for some file formats

Security challenges  |Poor content security, piracy and copyright infringement, possibility of device theft
or misuse, viruses and malicious software

Social challenges Inability to afford the device due to its expensiveness, lack of basic user skills,
poor opportunities for the disadvantaged and disabled, lack of confidence in ICT
use

Pedagogical challenges|Adaptation of available e-learning resources, the ability to deliver educational con-
tent, shift from instructor-centered learning to student-instructor learning, evalua-
tion of out-of-school learning content, bridging the gap between online and mobile
learning, planning and introducing innovations for lifelong education, evaluation of|
the results of the implementation of m-learning

Specific challenges in |Poverty, lack of infrastructure and network problems, neglect of education by
developing countries |stakeholders, limited access to technology, low educators’ awareness

Note: Compiled based on Oyelere et al. [7].

Although education is currently moving towards technology-based learning and the
relationship between education and technology is strengthening, one should not forget
that entrepreneurship as an occupation encompasses many professions. Universities can
find it challenging to provide all the necessary technological capacities to educate all
professions due to limited resources and prohibitions of some educational institutions’
policies on the use of mobile phones in classrooms [40].

2.4 Mobile technologies and their role in entrepreneurship education

It is believed that in-class activities should correspond to an ICT-driven environment
that shapes and changes the learning space, learning content, and the process of acquir-
ing new knowledge and skills [41]. Entrepreneurship pedagogy is an educational strat-
egy used to teach and evaluate entrepreneurship by exploring appropriate learning mod-
els (experimental, constructivist, demand-driven) [42]. Since innovative business ideas
are expected to be sold, the use of cutting-edge solutions in preparing future entrepre-
neurs is a must. They provide students with digital marketing, strategic planning, and
other skills necessary to develop a business [43]. The use of mobile phones and other
portable devices offers tremendous learning opportunities. Most students get using dig-
ital technologies in their studies and everyday life into the habit [44]. As a consequence,
digital teaching materials are also becoming more accessible these days. Smartphones
and other devices are gradually changing the pedagogy of entrepreneurship, and now it
uses innovative approaches to education that foster the integration of technology and
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diversify learning experiences. Educators rightfully state that it is important to exploit
technology’s potential fully to arouse students’ interest in entrepreneurship and help
them achieve their goals [45].

The application of modern technologies in entrepreneurship education promotes the
development and implementation of experiential learning that inspires students to think
creatively. High-tech learning platforms, including those for mobile education de-
scribed in this study, can create a motivational environment where students can easily
demonstrate creative talents and entrepreneurial skills. Mobile platforms create oppor-
tunities for brainstorming, promoting ideas, and shaping an entrepreneurial experience.
Technology makes collaborative entrepreneurship learning easy and flexible in terms
of learning time and place. The introduction of ICT in entrepreneurship education has
shifted the emphasis to practical learning methods that are useful for building hands-on
experience. Modern entrepreneurship pedagogy requires extensive use of technology
[24] as it has the potential to influence entrepreneurship learning outcomes. Platforms,
such as YouTube or Facebook, make it possible to integrate photos and videos and other
content into the educational process to improve the course content and teaching meth-
ods.

To realize the goals of entrepreneurship education in the 21st century, educators
should make the most of the capabilities of mobile learning platforms allowing students
and faculty to create content, share knowledge, interact, and acquire skills of solving
real-life problems.

The benefits of mobile learning lie in ubiquitous learning and improved usability,
opportunities for continuous learning regardless of time and location, and increased
communication and interaction between students and educators. Some students are par-
ticularly attracted to novel technological advancements, interesting opportunities, and
useful mobile-based educational applications [7]. A fascinating learning environment
motivates individuals to immerse themselves in the training process. The implementa-
tion of mobile learning that includes automatic progress tracking can be a robust solu-
tion to the problem of hectic scheduling. Besides, learning progress can be easily
tracked when learners are engaged through a mobile device. The generalization of stud-
ies on mobile technologies in entrepreneurship education makes it possible to conclude
about their increasing potential and the need to expand the theoretical and practical base
in the field.

3 Materials and Methods

3.1  Sample formation

The research sample included 70 students, 2 educators, and 2 administrators from
the Russian State VVocational Pedagogical University and the Financial University un-
der the Government of the Russian Federation, as well as 3 practitioners invited to re-
view projects. In addition, there was a control group of students studying entrepreneur-
ship in the traditional in-class format consisting of 25 people.

The distribution of students in the experimental group by gender is shown in Fig. 1.
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Fig. 1. Distribution of students by gender

Note: Developed by the authors

Research sample consisted of 32 (45.7%) males and 38 (54.3%) females. The aver-
age age of the students who took part in the experiment was 20.5 years.

3.2 Research methods

The research process presupposed conducting an interview to analyze the opinions
of students on the possibilities and prospects of the mobile learning platform tested
within an entrepreneurship education course. For this, the psychometric Likert scale
was used [46].

The respondents assessed various aspects using a five-point scale. The points as-
signed can be interpreted as follows:

e “1” — Means that the respondent strongly disagrees that the goal of the study or pro-
gress in the formation of entrepreneurial competence was achieved

e “2” — Means that the respondent rather disagrees with the fact that the research goal
was achieved and feels no tangible progress in the competence formation

e “3” — Means that the respondent finds it difficult to assess the achievement of re-
search goals and progress in the formation of entrepreneurial competence

e “4”—Means that the respondent rather agrees that the study objectives were achieved
and notes progress in the formation of competence

e “5” — Means that the respondent fully agrees that the goal was achieved and the
progress in the formation of entrepreneurship competence is clearly seen.

Entrepreneurial competence was measured based on a test with open-ended ques-
tions, two types of questionnaires (the first, multiple-choice one, to assess entrepreneur-
ial knowledge and the second, open question, to measure self-esteem and entrepreneur-
ial experience), and an expert assessment of the final course projects.
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3.3  Research tools

The processes of analytical data collecting, statistical data processing, and identifi-
cation of specific trends and relationships were carried out utilizing the Statistical Pack-
age for the Social Sciences (SPSS). With the help of SPSS tools for demographic vari-
ables, an analysis of deviations from repeated measurements was performed when as-
sessing the impact of training via mobile learning platform on research participants’
entrepreneurial competence.

The consistency of the items included in the multiple-choice questionnaire was ana-
lyzed with the Cronbach’s alpha test. Given that its coefficients’ values ranged from
0.678 to 0.714, a conclusion about the good internal consistency of the questionnaire
can be made.

3.4  Research design

In the course of the experiment that lasted one academic semester during the 2019-
2020 academic year, the mobile learning platform for entrepreneurship education (in
the form of a mobile application) was tested. The application was characterized by a
user-friendly interface that allows easy interaction with the database; thus, users not
very competent in modern technologies could easily use it. The platform was adapted
to a variety of smartphones and tablets.

Initially, the participants of the experimental and control groups took a pretest to
determine their entrepreneurial competence. Then the control group started to study the
entrepreneurship course in a traditional way — the tasks were expected to be solved in
the classroom or as homework. The experimental group students implemented a learn-
ing plan according to an individual trajectory. The mobile platform provided flexible
learning opportunities with checkpoints for various assignments. At the end of the
course, all students from the control and experimental groups presented their startup
projects and underwent a post-test to determine their entrepreneurial competences.

3.5 Research limitations

A number of limitations should be noted. Due to some characteristics of the sample,
the study cannot be considered fully representative — the students of the experimental
group voluntarily made a decision to participate in the mobile-based course, which ex-
cludes random sampling. The most motivated students were self-selected for the exper-
imental program. Another limitation of the study refers to the fact that the test platform
was compatible exclusively with Android devices.

3.6 Ethical issues

Each research participant agreed for their personal data to be collected and used. At
the same time, the information on their achievements was confidential and not dis-
closed.
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4 Findings

The development of entrepreneurial competences in experimental group students
was performed via the mobile learning platform. The main components of the mobile
learning platform and their characteristics are described in Table 2.

Table 2. Main components of the mobile learning platform

Component Characteristic
Home page Navigation through the mobile application and links to modules.
Registration page Allows users to register on the platform. Required information: name, surname,
phone number, email, login and password.
Login page Allows users to log into the system using their username and password.
Shared module Allows users to upload photos, videos, presentations, completed tasks and text
documents. Users can share materials about their work and get feedback or
recommendations. Instructors can also upload assignments, post notes, videos, and
photos to showcase examples.

Interaction Allows users to view messages left by other users of the platform, make comments
and see reactions to messages.

Reference Contains up-to-date information about entrepreneurship and technical aspects of
learning on the platform.

Admin panel Allows the administrator to manage users, access messages pending approval, and
get feedback.

Note: developed by the authors

The mobile learning platform was designed as student-centered. The instructor was
supposed to act as a tutor who guides the learning process. His/her role was to evaluate
students’ performance, track their feedback on their user experience, upload materials,
participate in discussions, and stimulate students’ entrepreneurial potential. Platform
users had to complete a registration procedure to ensure the identification and recording
of activities and achievements.

The platform allowed users to use modules to share photo and video content, receive
feedback and recommendations on a personal learning path. Thus, students were re-
sponsible for their learning, which promoted active and demand-driven learning.

In order to improve entrepreneurial competence, a special program to be completed
within one academic semester was developed. After each block of the curriculum, there
was an assignment, which should be made by students in accordance with their own
schedule. The instructor determined the deadline for the assignment to be posted on the
platform. After the assignment was posted, it was assessed by other educational process
participants, as well as commented and discussed. At the end of the course, the students
(pre-distributed in mini-groups of 3-4 people) came up with an idea for a startup solu-
tion, which they also substantiated.

In order to evaluate the experiment of introducing a mobile learning platform into
the educational process, an analysis was carried out with the application of the elements
of applied knowledge and the degree of entrepreneurial competence. To assess the im-
pact of the mobile learning platform on the entrepreneurial competence of participants,
an analysis of deviations from repeated measurements was performed. The results of
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measuring competence before and after the test were compared in the experimental and
control groups (Fig. 2).

>
v,

The assessment of entrepreneurial
competence
Ll N w
= UN ;Wb

o
o

before the test after the test

experimental group control group
Fig. 2. The effect of training based on the mobile learning platform

Note: developed by the authors

The starting assessments of participants from the control and experimental groups
were the same. It is notable that after one academic semester of the mobile-based
course, average entrepreneurial competence assessment results in the experimental
group were slightly higher — they constituted 4.5 points against 4.0 in the control group
(with a general upward trend). Apart from this, positive development of entrepreneurial
competence was noted in the experimental group (F (1.32) =42.26, p=0.00, n;, = 0.56).

According to the results of the interviews, most respondents agree with the need to
introduce a mobile learning platform to implement distance entrepreneurship programs.
Respondents also agreed with the assertion that the traditional approach does not meet
the modern needs when teaching entrepreneurial skills and knowledge and that there is
an objective need to introduce a more flexible digital approach to learning (Fig. 3).
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Fig. 3. Results of a survey of respondents on the need to implement a mobile learning platform
in entrepreneurship education

Note: developed by the authors

Thus, according to the survey results, there were no respondents who “disagreed”
and “rather disagreed.” This allows the conclusion that all students noticed the useful-
ness of mobile entrepreneurship education. The degree to which students perceived its
value differed; however, a tendency to high scores when filling out the questionnaires
was evident. Three people (4.3%) found it difficult to answer. They explained their
position by the fact that it is possible to achieve the same academic outcomes in the
traditional learning environment. In the process of mobile learning, these students had
difficulties with self-organization. They added that they were more productive when
being constantly guided by the instructor in the class according to the established sched-
ule. Among all the cohort, 29 students (41.4%) “rather agreed,” and 38 people “com-
pletely agreed” that this experience was useful and the experiment achieved the goal of
a more active formation of entrepreneurial competence.

It should also be noted that according to the results of startup projects’ development,
two groups of students who worked in a team received an offer to support the proposed
idea from the practitioners (entrepreneurs) invited.

5 Discussion

Research findings show that the range of values, motives, and competences associ-
ated with entrepreneurial activity can develop, and education can play a central role in
this process [47]. While expanding the existing outcomes in the field, this study con-
firms that entrepreneurial skills can emerge before engaging in entrepreneurial activity
as a profession [31]. Testing entrepreneurial competences obtained as a result of the
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mobile learning course yielded results that correlate with the outcomes of a psychomet-
ric test measuring entrepreneurs’ personal qualities [48]. The present research rein-
forces recent findings declaring that people possessing network and professional adap-
tation skills are more likely to demonstrate entrepreneurial behavior [49]. Investigation
of the impact of the five dimensions of entrepreneurial skills led to the conclusion that
they are positively correlated with the success of micro-entrepreneurship [50] and small
firms’ effectiveness [51].

The outcomes obtained also support the judgment that innovative entrepreneurship
education positively influences students’ entrepreneurial spirit and may entail a more
directed orientation of students towards social benefits that the entrepreneurship activ-
ity brings [52]. Alongside this, there is evidence that not all countries have students
using a mobile phone to access various activities due to mobile access limitations in
terms of usability and reliability [53,54]. In general, the effectiveness of mobile learning
in developing entrepreneurial competences was proven [55].

The practice of introducing a model of key entrepreneurial competences based on
soft-computing (SKECM) and a three-cluster approach used by Empretec seems prom-
ising in this field. The reason is that this model aims to develop students’ entrepreneur-
ial competence in the context of suddenly changing situations [56]. Another interesting
idea lies in the human capital theory suggesting that exposure to various entrepreneur-
ship education initiatives has an inverted U-shaped relationship with entrepreneurial
learning outcomes [57]. This point was confirmed by a multilevel analysis conducted
among 87,918 students within the Global University Entrepreneurial Spirit Students’
Survey. A separate area in the study of entrepreneurship education is devoted to games,
which are widely used for developing such entrepreneurial skills as strategic manage-
ment, leadership, communication, negotiation, and decision-making. In this regard, a
serious game FLIGBY is gaining much attention. In particular, Fernando and Buzady
[58] have investigated whether the competences developed and assessed by virtue of
FLIGBY can be further used to evaluate students’ entrepreneurial abilities within the
entrepreneurship course in a higher education institution.

6 Conclusion

Preparing highly-professional entrepreneurs is an essential step in combating unem-
ployment that emerged under the current crisis and limited educational opportunities
arisen out of the global Covid-19 pandemic. Against this backdrop, the present study
identified particular functional capabilities of mobile technologies that can beneficially
influence the quality of entrepreneurship education. A mobile learning platform was
defined as necessary to create a more engaging, creative, and effective entrepreneurship
training program. Its implementation was proved to encourage active students’ partici-
pation in learning and help educators to activate students’ creative thinking and gener-
ate new content and ideas. In total, this applied and descriptive research showed a pos-
itive relationship between mobile-based entrepreneurship education and improvement
of adaptability, network skills, professional self-efficacy, creative thinking, and entre-
preneurial behavior of students involved.
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Within the framework of this study, all the individuals enrolled were surveyed on
the need to implement mobile learning technologies in entrepreneurship education. The
survey had high reliability and consistency of the items (Cronbach’s alpha coefficients
ranged from 0.678 to 0.714) and revealed neither strong nor mild disagreement with the
necessity to introduce mobile learning. Most experimental group respondents (under-
went experimental mobile learning course) claimed about the progress in entrepreneur-
ial competence formation. Only 4.3% of them found it difficult to assess the impact of
the proposed methodology; 41.4% rather agreed that the experiment objectives were
achieved and noted personal progress in mastering entrepreneurial competence;
whereas 53.4% agreed without the slightest doubt that the experiment was fully suc-
cessful.

The results of the preliminary and secondary evaluations of students’ competences
were also quite inspiring. The statistical data of pre- and post-test analysis showed re-
liable results. In particular, the experimental group was marked with an improvement
in entrepreneurial competence (F (1.32) = 42.26, p = 0.00, n, = 0.56). After the end of
mobile-based training, the average entrepreneurial competence assessment results in
the experimental group were somewhat higher than those in the control group (4.5
points against 4.0, with a general upward trend).

The main research limitation was connected with the fact that the desire to be en-
gaged in a mobile-based course was expressed by the most motivated students. This
particular event could affect the final score. At the same time, research results are uni-
versal and may be of interest to educators and administrative staff of educational insti-
tutions or people involved in developing or conducting entrepreneurship training
Ccourses.
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