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Abstract: The development of entrepreneurship competence considering a broad view of entrepreneur-
ship requires a systematic approach to determine the validated content of learning and methodological
basis for supporting learners’ entrepreneurial attitudes and behaviour. There is still relatively little
research in this area at all levels of education. Addressing entrepreneurship competence as key com-
petence of lifelong learning allows to broaden the understanding and describe the development of
different aspects of entrepreneurship competence through meaningful and supportive interactions in
the learning environment. This will allow a better understanding of how to support entrepreneurship
competence in various courses and age groups. In this article, a framework of entrepreneurship
competence called the Comprehensive Entrepreneurship Competence Model (CECM) is proposed.
The development of an entrepreneurship competence model relies on the theory of systems thinking.
The CECM model focuses on the developmental perspective (fundamental processes of human
development) that is not emphasised in other models. The article also suggests how to support
the development of entrepreneurship competence systematically at all levels of education through
embedding entrepreneurship competence into the curricula, study programmes of different subjects
and overall learning processes.

Keywords: entrepreneurship competence; competence model; sub-competencies; personal develop-
ment; designing a teaching model; learning process; all educational levels

1. Introduction

Entrepreneurship competence describes the set of knowledge, skills, beliefs and moti-
vational aspects that help individuals cope more efficiently with the increasing globalisation,
uncertainty and complexity of the world (Gibb 2002a, 2002b; Lackéus 2015). Entrepreneur-
ship is considered a key competence of lifelong learning, which is essential for all citizens in
a knowledge-based society (European Commission 2018), and for increasing the potential
of every learner to shape their well-being in the future (OECD 2018, see also OECD 2019).
Therefore, the role of educational institutions at all levels is to support the development of
entrepreneurship competence to help individuals perform better in an environment not
only as entrepreneurs but also as employees and in everyday activities (e.g., Blenker et al.
2011, 2012). Even if the goal of entrepreneurship as key competence of life-long learning is
well described in different documents, it does not mean that changes in competencies apply
automatically to every classroom. To understand how to support the development of a
competence, it should be systematically described what it consists of. We suggest first, that
entrepreneurship competence is an emerging phenomenon—that is, the sub-competencies
and their relationships determine the overall state of the key competence. Second, some
aspects of entrepreneurship competence are more hidden (like growth mindset) than others
but still affected by the environment; thus, we need to have a theoretical knowledge of
the salient and non-salient aspects of the psyche related to entrepreneurship competence.
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Third, one needs to understand how these sub-competencies develop and how to support
their development.

Significant progress has been made towards a better understanding of the development
of entrepreneurship competencies (e.g., Baker and Nelson 2005; Lans et al. 2008; Neck
and Greene 2011; Man et al. 2002; Morris et al. 2013) by providing different frameworks
for the classification of competencies. However, there is little empirical evidence of their
practical implementation (Lackéus 2015). Entrepreneurship competence models have been
developed in the EU, the UK, the Nordic countries and the US (Bacigalupo et al. 2016;
Gibb 2008; Rasmussen and Fritzmer 2016; Rasmussen et al. 2015; U.S. Department of Labor
2019). These models describe what skills are included in entrepreneurship competence.
They focus less on how these skills develop and more on what the skills, knowledge
and attitudes are based on (e.g., hierarchical structure), making them less transferable to
different learning contexts (e.g., elementary schools, students who do not see themselves
as entrepreneurs). Creating a model that includes sub-competencies that are empirically
proven as potentially developable in all students may be beneficial for educators to better
understand the possibilities of developing study programs by choosing relevant teaching
models and creating a learner-centred learning environment in the classroom.

It can be seen that the approach to teaching and learning entrepreneurship has also
shifted towards the acknowledgement of a broader view of the topic that emphasises
entrepreneurship as a way of thinking and acting (e.g., Neck and Greene 2011; Kirby
and Ibrahim 2011) and extends the application of entrepreneurial learning to different
disciplines. In entrepreneurship, when relying on the process of identifying and exploiting
opportunities (Shane and Venkataraman 2000) to realise new value creation, success greatly
depends on personal factors, that is, on individuals’ key1 competencies and on being an
entrepreneurial (enterprising) person (Draycott and Rae 2011; European Commission 2006).

In entrepreneurship education, the focus is mainly on the use of business opportunities
and new venture creation (e.g., Jones and Matlay 2011; Lackéus 2015). Thus, the learners
are mainly acquiring the knowledge and skills needed to identify and exploit opportunities,
and there is a lack of support for personal development. Similarly, students in other
disciplines (e.g., engineering or IT) typically acquire academic and technical skills but
lack other employability skills, also known as work readiness skills (Heijke et al. 2003).
These include self-reliance, self-discipline, the ability to solve problems (Falconer and
Pettigrew 2003), motivation, teamwork, leadership and communication, numeracy and IT
skills (e.g., Stewart and Knowles 2000; Moore and Morton 2017; O’Neil 2014). These skills
are necessary for continuous personal and professional development, active citizenship
and employability in a knowledge society (Nägele and Stalder 2017; UK Commission
for Employment and Skills 2009, p. 9). The “skills gap” concept presents a challenge for
curriculum design of how to help learners best to achieve these key skills and to bridge the
gap between the learning (university) and application (workplace) settings (Jackson 2013;
Nabi 2003; Sarasvathy and Venkataraman 2011).

Entrepreneurship competence should be progressively developed at all educational
levels (including the lower grades) to achieve better results. Understanding how one
becomes an expert in coping with opportunities and challenges throughout life in different
contexts needs better knowledge of how human abilities overall change in their interaction
with the environment. For example, we cannot just assume that a person learns by them-
selves to solve complex problems when exposed to situations where these problems arise.
We need to explicitly support the development of effective strategies that help to solve
different situations. This means an entrepreneurship competence model should consider
learners’ developmental specifics and the principles of how our psychological properties
function to better explain what being an enterprising person means and thus better support
the development of entrepreneurship competence. This is a fundamental principle of
the proposed entrepreneurship competence model and to some extent, the main differ-
ence when comparing it to other competence models (Bacigalupo et al. 2016; Gibb 2008;
Rasmussen and Fritzmer 2016; Rasmussen et al. 2015; U.S. Department of Labor 2019).
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In considering entrepreneurship a key competence for lifelong learning (European
Commission 2018), it is important to note how we understand the development of in-
dividuals’ entrepreneurship competence and the learning process in parallel with the
development of professional skills, including entrepreneurship. It may be expected that
when individuals participate in the entrepreneurship (education/training) process (i.e.,
entrepreneurial/business opportunity centred teaching and learning) and the focus is on
acquiring a specific set of entrepreneurial knowledge and skills, then all the necessary key
competencies are acquired automatically (Garnefski and Kraaij 2014; Pittaway et al. 2010;
Rae 2003). Similarly, studies about self-regulated learning (i.e., learning to learn skills)
show that teachers often believe that such competencies develop alongside the teaching of
the subject and do not require explicit teaching. Contrarily, many studies investigating the
development of self-regulated learning show that students need specific guidance and sup-
port for the development process to be purposeful (Lawson et al. 2019). One study shows
that merely transferring the learning process to the actual workplace does not automatically
lead to the development of key competencies and that specific instruction is necessary
(Billett 2002) to facilitate learning when theory and practice are combined (Reynolds et al.
2012). Moreover, the focus should be on supporting the deep and variable learning process
to achieve long-lasting and flexible changes in knowledge or skills compared to surface
learning where only improvements in performance can be documented (for an overview,
see Bjork et al. 2013). Considering the important role of individuals in identifying and
exploiting opportunities, the development of individuals’ competencies in the areas of
self-management, creative thinking and social skills in addition to professional knowledge
and skills should be an intrinsic part of learning entrepreneurship. This is also important
in the learning processes of all other professions.

To contribute to the research on the development of entrepreneurship competence in
entrepreneurship education and other domains, it is important to answer two questions:
“What does entrepreneurship competence incorporate?” and “How can the development
of entrepreneurship competence be supported (teaching/learning)?”, complementing the
recent research on what and how questions (e.g., Lans et al. 2018; Henry 2020; Baggen et al.
2021). Broadening the content of entrepreneurship competence in relation to cognitive and
developmental processes creates a basis for more systematic development of entrepreneur-
ship education and for embedding the development of entrepreneurship competence as a
key competence of life-long learning in both general and subject-specific study programs.
When an entrepreneurship competence model shows what should be the focus of learn-
ing, then the question of how helps to determine the most beneficial teaching strategy to
support deep learning and acquire specific knowledge, skills and attitudes. It is important
to pay attention to teaching as a complex system encompassing teachers, students, the
teaching context, students’ learning activities and the outcome (e.g., Biggs 1993, 1996;
Fayolle et al. 2006).

Thus, the purpose of this article is to introduce a framework of entrepreneurship
competence called the Comprehensive Entrepreneurship Competence Model (CECM)
developed within the framework of the Estonian entrepreneurship education program
(“Systemic Development of Entrepreneurship and Entrepreneurship Education at All
Educational Levels”) supported by the Estonian Ministry of Education and Research
(2016). The objectives of the proposed CECM are: (1) to offer a set of competencies (and
their interactions/relationships) that help understand the behaviour of entrepreneurial
(enterprising) people in changing situations (in more specific business-related situations
but also in everyday management situations) and (2) to create a basis for the development
of educational interventions (entrepreneurship programs and study assignments in various
other courses) where skill development is more explicitly supported.

The entrepreneurship competence model helps to solve two problems: (a) to support
the development of creative and enterprising people and (b) to contribute to the develop-
ment of potential entrepreneurs through entrepreneurship education. The present article
contributes to a better understanding of the content and characteristics of entrepreneurship
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competence and its sub-competencies based on the proposed CECM. It also describes
the theoretical basis of combining different parts of the CECM and the methodological
basis for the systematic development of entrepreneurship education and entrepreneurship
competence at all educational levels based on the CECM. Relying on systems thinking
theory (e.g., Arnold and Wade 2015), the article explains the systematic approach of the
research in different levels, including (1) a validated set of interrelated sub-competencies
forming a comprehensive content of the competence model (CECM) created to carry out
a specific activity; (2) contribution to the systemic development of entrepreneurship ed-
ucation at all educational levels including the design of teaching as a complex system
and an instructional guided deep learning process to support changes in learners’ sub-
competencies. Thus, this is a conceptual article and acts as a theoretical and methodological
guide for those involved in education (e.g., education authorities, curriculum developers,
teachers/lecturers and learners).

The remainder of the article proceeds as follows. First, a methodology and the process
of the development of a comprehensive entrepreneurship competence model are shortly
described. Second, the basis and main principles of creating a comprehensive compe-
tence model are presented, which is followed by the description of the comprehensive
entrepreneurship competence model (CECM). This is followed by a detailed description of
the sub-competencies of CECM in four competence areas and separately by each single sub-
competency. Third, the explanation on how to apply CECM in practice to better understand
the possibilities of supporting the development of entrepreneurship competence in different
contexts, that is, in entrepreneurship education and in general and subject-specific courses.
This part consists also of the systematic development of entrepreneurship competence at
all educational levels and designing the teaching system to support the development of
entrepreneurship competence and the guidelines for organising the learning process for
supporting the changes in entrepreneurship competence. Finally, the ways to systematically
support the development of learners’ entrepreneurship competence at all educational levels
are focusing on “what” and “how” the development of entrepreneurship competence can
be supported. At the end of the article, the contribution of the article, the limitations and
future research are explained.

2. Methodology of the Development of Entrepreneurship Competence Model

The construction of the model that describes a set of entrepreneurship competencies
needed for the systematic development of entrepreneurship education at all educational
levels was started in 2015 within the framework of the Estonian entrepreneurship education
program (‘Systemic Development of Entrepreneurship and Entrepreneurship Education at
All Educational Levels’) supported by the Estonian Ministry of Education and Research
(2016). The first purpose has been to describe and justify the range of competencies needed
for the modernisation of education and in supporting the development of entrepreneurship
competence of learners (European Commission 2006; Lackéus 2015) for being successful in
their studies, at the labour market and in their everyday activities.

When exploring and justifying the set of competencies according to the purpose
addressed, we started from desk research with a goal of bringing together the theories
of entrepreneurship, but also educational psychology that helps to better understand
one’s development and behaviour through making sense of motivational, emotional and
cognitive processes. At first, we relied on the notion of the entrepreneurship process
of discovering and exploiting opportunities (Shane 2003) in environments where these
processes occur and in considering the relationship between two important components,
the individual and the opportunities. Here, it is considered that the success of discovering
and exploiting opportunities as a specialised entrepreneurship sub-competence greatly
depends on personal (including psychological) aspects (i.e., key/generic competencies) of
the individual(s) involved in the entrepreneurship process (Shane 2003) and on how skills
are acquired in this process.
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The definitions and descriptions of sub-competencies have been much discussed in
different working groups among researchers, teachers from different educational levels
and other specialists, specifically, how to best adopt the theoretical concepts for different
levels of education. In this process, the sub-competencies and the learning outcomes were
described for each educational level starting from the first level of education until the
doctoral study level. Derived from the theoretical sources and work with descriptions of
sub-competencies at all educational levels, the first draft of the competence model was
created with four fields of sub-competencies, including self-management, creative thinking,
managing social situations and acting upon opportunities. The sub-competencies were
described in terms of essential knowledge, skills and attitudes of an individual that are
essential for value creation during the implementation of ideas, for the development of the
entrepreneurial mindset of learners and for efficiently coping with work and everyday life.

In elaborating and explaining the range of necessary competencies in the comprehen-
sive entrepreneurship competence model (CECM), we have relied on the theory of systems
thinking. According to Meadows (Meadows 2008; referred in Arnold and Wade 2015),
systems thinking consists of three kinds of things: elements, interconnections and a function
or purpose. In the case of CECM, the elements are the competencies of learners that need
to be developed and the purpose is to support the learners’ personal and professional
development for being successful in their activities as an entrepreneur, employee or in
everyday activities. The interconnections refer to reciprocity between the competencies
depending on both the entrepreneurship process and principles of human development.
These aspects have been assessed also through the self-assessment tool elaborated in 2016
in parallel with the creation of the CECM (Arro et al. 2018). Therefore, one of the tasks in
this process has been also to compile the CECM in a way that the sub-competencies of it
can be measured. This has made it possible to validate the reciprocity of sub-competencies
of CECM (Venesaar et al. 2018).

The CECM is foreseen to consider a broad view of entrepreneurship and the develop-
mental perspective of learners’ competencies at all educational levels through embedding
entrepreneurship competence into the curricula through general and subject-specific (in-
cluding entrepreneurship) study programs by supporting the use of deep learning and
creating an appropriate learning environment to achieve the expected learning outcomes.

3. Theoretical Framework for Creating the Model of Entrepreneurship Competence
3.1. Main Principles of Creating a Comprehensive Competence Model

In describing future goals in education, the Organisation for Economic Co-operation
and Development (OECD) project The Future of Education and Skills 2030 emphasises the
role of specific key competencies that should be better conceptualised and understood in
order to develop them at all educational levels. Two key issues are the need to clarify what
knowledge, skills, values and attitudes are necessary, and determining how the educational
system can best support the development of key competencies. Therefore, competence
models must address these issues. Having a comprehensive entrepreneurship competence
model to understand how knowledge, skills and attitudes are related and developed and
how to systematically support their development in educational settings is critical. Relying
on systems theory (e.g., Dori and Sillitto 2017; von Bertalanffy 1968; Ackoff 1981), the
comprehensive entrepreneurship competence model should describe the sub-competencies
that are interrelated with each other and address the need to be successful in entrepreneurial
activities of value creation in different contexts. It is, therefore, necessary to consider several
important characteristics of competencies when creating such a model.

First, from a developmental view, entrepreneurship competence can be thought of
as hierarchical and integrative—some aspects of it are lower-order, or prerequisite, for
the higher-order, more complex set of skills. This idea stems from the knowledge about
executive functions, which can be divided also into basic and higher executive functions
(Diamond 2013). Thus, in our model, some sub-competencies (e.g., self-management) are
considered as more general and fundamental, forming a basis for all other sub-competencies
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(e.g., thinking and social processes). Taking the developmental perspective, we also describe
sub-competencies of being in reciprocal relations forming an integrative system. For
example, social and cognitive processes can be seen as intertwined (see for overview
Jones and Underwood 2017). This means that from one side, cognitive processes (i.e.,
problem-solving) drive social information processing, thus better cognitive skills act as a
foundation for achieving more purposeful social interactions, that is, being the basis for
better management of difficult social situations. On the other side, cognitive skills do not
develop in a vacuum and social interactions support the development of creative thinking,
etc. Moreover, social skills and cognitive skills together work as a tandem supporting
purposeful decision-making when acting upon opportunities and ideas. Thus, although we
discuss various sub-competencies in entrepreneurship competence, it should be implicitly
recognised that they rely on more fundamental processes, and therefore teachers at all
levels of education should be aware of the possibilities to support their development. This
means that the ability to solve complex and multifaceted tasks is possible only after more
basic skills are acquired (Demetriou et al. 2011).

For example, executive functions—an umbrella term for the mental processes necessary
when we need to do something intentional, conscious and non-automatic—form a basis
for both higher-order thinking skills, such as planning and problem solving, and social
competencies, such as cooperation and communication (which all are important aspects in
entrepreneurship competence). Executive functions also include working memory, different
inhibition processes and cognitive flexibility (Diamond 2013). Working memory refers to
holding information in one’s mind while processing it. It is crucial in every situation
where it is necessary to make sense of information. For example, connecting unrelated
bits of information or extracting important aspects from a mass of information requires
good working memory, as does problem-solving using conceptual knowledge instead
of relying only on how things seem to be at the present moment. Therefore, planning,
decision-making, reasoning and creativity would be impossible without working memory.
Inhibition refers to being able to regulate one’s attention, emotions, behaviour and thoughts
and to resist impulses in favour of more appropriate or reasonable behaviour. Having
long-term goals or successful relationships or cooperating with others relies on inhibitory
processes. Cognitive flexibility, which depends on working memory and inhibition, is the
ability to change perspectives (inhibit our predispositional view and activate a new one)
and to change our way of thinking about something (also called ‘thinking outside the
box’). It is the basis for finding novel ways of solving problems that cannot be solved in a
traditional way. Cognitive flexibility also refers to the ability to adjust to changing situations
and environments and not rigidly keep to old ways of acting and thinking (Diamond
2013). All three of these basic executive functions seem to be highly relevant in any
kind of entrepreneurial activity. For this reason, basic executive skills must be developed
first to be able to acquire entrepreneurship competence, and this helps in understanding
the possibility of supporting entrepreneurship competence at every educational level.
Executive functions are not a component of the proposed comprehensive competence
model but form its foundation and should be considered when planning to teach.

Second, entrepreneurship competence should be described as being dependent on a
situation and more or less a supportive environment. Various definitions of competences
can be found in the scientific literature that underline the multidimensional nature of
the concept of competence and its connection to the context (Mulder et al. 2007). One
of the most common definitions of competence is “a comprehensive set of knowledge,
skills, and attitudes, the possession of which means successfully coping in the field of the
given competence” (e.g., Burgoyne 1989; Stoof 2005; Lackéus 2013; Onstenk 2003). Hence,
competence cannot be understood without describing the environment that it should be
expressed in and therefore should be considered in relation to the context necessary to
function in a particular field.

Third, the understanding of competence has been specified by researchers (e.g.,
Sánchez 2011; Man et al. 2002) who state that competence can be learned. Several stud-
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ies have investigated how individuals can develop their competencies and have shown
that they can be acquired through targeted training (e.g., DeTienne and Chandler 2004).
This is important because entrepreneurship competence is sometimes considered a talent
or trait, that is, having a strong genetic component (López-Núñez et al. 2020). Even if
entrepreneurship competence may have an inherited component, for teachers the under-
standing that competencies and skills are malleable should be a fundamental principle
in teaching. What might make the teaching of competencies confusing is that, contrary
to common understanding, competencies do not develop automatically if one is exposed
to certain learning situations or programs. Rather, they need to be supported explicitly
(e.g., Lawson et al. 2019), and relevant individual differences must be taken into account
(Kirschner et al. 2006). In entrepreneurship programs and teaching, educators should also
be aware of which sub-competencies should be developed and at what age, particularly as
methods of developing some of these sub-competencies are sometimes counter-intuitive.
For example, to support motivation people intuitively tend to use motivational mechanisms
that are perceived as controlling by students. This actually inhibits autonomous motivation,
which is the objective (Reeve 2009; Ryan and Deci 2017).

Fourth, entrepreneurship competence should be described using a holistic compe-
tence model that also takes into account competencies that can be characterised as latent
constructs, meaning that not all competencies are present in performance (Mulder 2014;
referred to in Lans et al. 2018). They are not explicitly distinguished and may not be
perceived as a part of entrepreneurial behaviour (e.g., autonomous motivation, regulating
emotions, metacognition), but it is important to theoretically distinguish them to support
the development of individuals’ abilities to achieve better outcomes/performance in en-
trepreneurship and any other activity. Therefore, they are a justifiable part of a holistic
competence model.

Fifth, in creating a holistic model of entrepreneurship competence certain structural
principles should be considered. One of the most cited examples in work-related studies is
the model by Le Deist and Winterton (2005), who created a holistic framework identifying
the combination of competencies necessary for individuals to promote labour mobility.
More precisely, the model describes four areas in a multidimensional framework of com-
petence domains that can be conceptually separated, based on a study among managers
of small and medium-sized enterprises. These domains are: (1) cognitive (work-related
knowledge and the ability to put it to effective use), (2) functional (occupation-specific, the
ability to perform a range of work-based tasks effectively to produce outcomes), (3) per-
sonal (social/vocational and intrapersonal, the ability to adopt appropriate, observable
behaviours in work-related situations) and (4) metacognitive (self-development, communi-
cation, creativity, analysis and problem solving) (see also Cheetham and Chivers 1996, 1998;
Winterton et al. 2006). In addition, the model in the OECD project identified four domains
of key competencies: (1) subject competencies (knowledge, facts, definitions, concepts,
systems), (2) methodological competencies (skills, fact-finding, analysis, problem-solving),
(3) social competencies (communicating, working interactively, citizenship) and (4) personal
competencies (attitudes, values, ethics) (Rychen and Salganik 2003). A general conclusion
can be drawn from an overview of these competence models, which is that the subdivisions
of the model can be classified as areas of competence consisting of more specialised (e.g.,
functional, cognitive) or more general competences (e.g., personal, metacognition) (see also
Larson et al. 2007). According to Mulder et al. (2009), the holistic approach focuses on
developing competence (cognitive, functional and social capabilities) in compliance with
the development needs of the field of study, profession or career. Vaidya (2014) refers to
the need to comply with two parameters in assessing the quality of competence models:
(1) the cognitive, creative and emotional development of the learner is ensured and (2) the
implementation of the model focuses on the individual’s overall development. Therefore,
the competence model that is the basis of learning must offer an overview of competence as
a whole and not focus on one or another partial skill or sub-competence (Rasmussen et al.
2015). This can be explained with systems theory (e.g., Dori and Sillitto 2017), according
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to which the competence model consists of a set of connected parts forming a complex
whole created to carry out a specific activity. It is, therefore, important to keep in mind that
analytically, we should look at the sub-competencies of the competence model separately.
However, in the workplace or in other situations, where a certain level of proficiency is
necessary, they must be looked at in an integrated way (Tynjälä 2016).

It is also important that integrating competencies with the learner’s personal develop-
mental needs and the learning context and activities enhances the successful development
of competences both individually and socially. This must be taken into account in education
(Mulder 2015). The OECD Learning Framework 2030 presents transformative competencies
as a set of specific constructs (e.g., creativity, critical thinking, responsibility, resilience,
collaboration) so that teachers and school leaders can better incorporate them into cur-
ricula (OECD 2018). The principles that characterise the integrity of the above model
have also been taken as a basis for developing the Estonian entrepreneurship competence
model in the framework of the national entrepreneurship program (Edu ja Tegu) (Estonian
Ministry of Education and Research 2016). In the present article, entrepreneurship com-
petence is meant to encompass a broad approach to entrepreneurship and the context of
entrepreneurial activities of people in the process of value creation for others (Vestergaard
et al. 2012) in any field: economic, cultural, social. This approach helps in determining the
content of entrepreneurship competence and in understanding how this can be developed
in educational settings.

3.2. Creating the Comprehensive Entrepreneurship Competence Model (CECM)

Based on the definition of entrepreneurship, the concept of entrepreneurship com-
petence can be conceived of as a comprehensive set of knowledge, skills and attitudes
that are essential for value creation during the implementation of ideas, for the develop-
ment of the entrepreneurial mindset of learners and for efficiently coping with work (e.g.,
entrepreneurs, employees) and everyday life. We rely on the notion of the entrepreneur-
ship process of discovering and exploiting opportunities (Shane 2003) in environments
where entrepreneurship processes occur and in considering the relationship between two
important components, the individual and the opportunities. The success of discovering
and exploiting opportunities as a specialised entrepreneurship sub-competence greatly
depends on personal (including psychological) aspects (i.e., key/generic competencies) of
the individual(s) involved in the entrepreneurship process (Shane 2003) and on how skills
are acquired in this process

Based on the definition of entrepreneurship, acting upon opportunities and ideas
includes the higher-order competencies in the hierarchy of entrepreneurship competence
(Figure 1). The focus in this area is on business opportunities and the environment where
business activities occur. The ability to discover and exploit opportunities is considered an
important competence for entrepreneurs to succeed (Ardichvili et al. 2003; Onstenk 2003).
While opportunities are not discovered in isolation, this process requires the participant
to navigate different aspects of the business environment (e.g., political, economic, social,
ecological) at different levels (e.g., local, national, global) and the ability to analyse the envi-
ronmental impact of value-creating activities (including entrepreneurship) (Rasmussen and
Nybye 2013). Therefore, the competence of understanding the environment (e.g., economic,
social, political, ecological) is of great importance. In realising ideas in both entrepreneur-
ship and everyday life/society, economic efficiency is important to achieve social goals
(although it is by no means the sole factor in achieving those). This is why financial lit-
eracy is considered a separate, important competence in the model. This is also justified
by the objective of the program to promote the financial literacy of Estonian citizens for
2013–2020: “develop the necessary knowledge, skills, and attitudes necessary for making
smart decisions in people’s financial matters” (Estonian Ministry of Finance 2013).
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Based on the specifics of entrepreneurship, the entrepreneurship process can only
take place if the individual participates in the process. This specificity determines the
areas of the competence model that describe the sub-competencies that support individuals’
enterprising attitudes and behaviour and that are necessary for the successful discovery and
exploitation of opportunities. So, to develop specialist sub-competencies (i.e., professional
skills) in entrepreneurship, competencies such as creativity, social skills and problem-
solving skills are required to facilitate the development and coping abilities of individuals
in the labour market and of citizens in society (European Commission 2006; Arevalo et al.
2010; Virtanen and Tynjälä 2019).

The proposed theoretical entrepreneurship competence model consists of four areas
of competence that are divided into 14 sub-competencies (Figure 1) that describe the
combination of knowledge, skills and beliefs needed to successfully act upon opportunities
and ideas to create value in entrepreneurship, employment (employee) and everyday life
(as an individual and active citizen).

Those sub-competencies necessary for entrepreneurship, which relate to the initiation
and persistence of the activity and to reflection and regulation of one’s emotions, thinking
and activities, constitute self-management. First, the concept of ability beliefs (mindset) has
been described in many contexts, including entrepreneurship and management, indicating
that the growth mindset in organisations is related to behaviours bringing long-term success
(Keating and Heslin 2015; Murphy and Dweck 2010). Second, the application of self-
determination theory in the context of organisations has shown that the informed support of
motivation mechanisms leads to higher productivity and well-being in both the persistence
of the activity and effective management (Deci et al. 2017; see also Baum and Locke 2004).
In many cases, the individual’s motivation is considered the decisive factor, as it affects
the intention to start a business and ensures (or does not) the sustainability of this activity
(Carsrud et al. 2017; Audretsch et al. 2008). There are two other sub-competencies in
self-management in our model that relate to regulating one’s activities, cognition and
emotions. Metacognition is a higher-order cognitive process associated with self-regulation
that allows for a better evaluation of one’s thinking, activity, emotions and relevance to
the context. It also helps the entrepreneur to acknowledge different strategies for action,
to consider them and to analyse feedback after the operation. More and more studies
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point out the importance of metacognition in the field of entrepreneurship (Haynie et al.
2010, 2012). The regulation of emotions is considered a sub-competence of self-management
because entrepreneurship is typically accompanied by high levels of uncertainty, tension
and accountability (Patzelt and Shepherd 2011) and in this case, company survival may
be related to the (psychological) survival of the individual. It is impossible to remove the
sources of tension from the business environment, but it is possible to develop the skills
to support emotional adaptation, coping and well-being. The importance of emotional
impact has also been highlighted in finding innovative ideas and solutions (e.g., Jennings
et al. 2015) and in assessing emotional reactions to entrepreneurship education (Jones and
Underwood 2017; Lackéus 2014).

The field of creative thinking consists of sub-competencies related to thinking skills,
such as creativity and problem-solving, which are closely interconnected, but also planning
(which can also be considered as one phase of problem-solving) and ethical and sustainable
thinking. The need for creative thinking and problem-solving skills is often emphasised in en-
trepreneurship literature because they help in developing ideas and implementing them in
uncertain business environments (e.g., Izquierdo and Deschoolmeester 2010; Sánchez 2011;
Basadur and Goldsby 2016). Generating business ideas—an important step in discovering
opportunities in the business process—is associated with creativity (Ucbasaran et al. 2008),
which is important in using the information collected about business opportunities and
in problem-solving (Bird et al. 2012). Problem-solving skills are generally considered the
most important of the key competences of the 21st century. The role of problem-solving is
also emphasised in the success of operating entrepreneurs (Buttner and Gryskiewicz 1993).
The development of these skills is examined in entrepreneurship education (Moore 2007;
Martz et al. 2017). The importance of planning skills in the success of a company has been
emphasised in empirical studies (Mazzarol et al. 2014; Mitchelmore and Rowley 2013). It
has also been pointed out that better planning skills can compensate for the low cognitive
ability of entrepreneurs (Escher et al. 2002). The sub-competence of ethical and sustainable
thinking is included in the thinking skills area of our model because sustainable and ethical
action is based on reasoning skills (e.g., abstract, scientific and systemic thinking) and
domain-specific knowledge. The ability to promote sustainable and resilient entrepreneur-
ship that takes into account the actual situation of the world’s ecosystems and biodiversity
that human civilisation depends upon, that acts ethically and equally vis-à-vis the local
and global community and that is profitable at the same time is, in the long run, the most
important entrepreneurship competence (OECD 2018). Thus, this sub-competence should
act as an evidence-based and deliberate “brake” for unsustainable activities.

The implementation of business ideas requires communicating with team members
and creating social networks with external partners and clients in the search for new in-
formation, resources and tips (Lans et al. 2015). Therefore, participation in the process of
identifying and exploiting opportunities requires the skills to manage social situations.
This includes communication and cooperation skills, which are supported by social aware-
ness, managing emotions in communication and self-awareness and self-management in
making business decisions in the entrepreneurship process (Baron and Markman 2003).
Many authors consider communication skills the most important general competence of
an entrepreneur (e.g., Onstenk 2003). The research shows that the success of a company
depends on teamwork and networking skills (e.g., Bird 1988). The research also empha-
sises the need to be proactive, that is, the ability to initiate ideas and act pre-emptively to
implement ideas in uncertain business environments (e.g., Sánchez 2011; Izquierdo and
Deschoolmeester 2010). Personal initiative and communication and collaboration skills
shape the competences necessary to solve social problems.

The above review of the sub-competencies necessary to implement business ideas
allows us to answer the question “What competencies (knowledge, skills and attitudes)
are needed to successfully act upon opportunities and ideas to create value?”. Based
on the above, the entrepreneurship competence model developed under the Estonian
entrepreneurship program (Edu ja Tegu) can be applied to different levels of education. The
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structure of the entrepreneurship competence model follows the logic of the structure of
the comprehensive competence model (e.g., Le Deist and Winterton 2005; OECD 2018) and
includes professional competencies of entrepreneurship (i.e., acting upon opportunities
and ideas) and competencies supporting enterprising attitudes and behaviour necessary
in entrepreneurship, employment and everyday life. It should be considered that all sub-
competencies are important and interconnected and can be developed to acquire overall
entrepreneurship competence. Their development can be consciously supported and
embedded in the learning process of different subjects (European Commission 2012, 2014).

This entrepreneurship competence model has undergone the first empirical test. A
survey based on students’ self-assessments has highlighted that the relationships between
assessed competencies are as expected and has confirmed the results of previous research
on different sub-competencies (Venesaar et al. 2018). According to the definition of en-
trepreneurship (Vestergaard et al. 2012), the sub-competencies can be seen as two different
areas/dimensions of focus that determine the concepts of entrepreneurship education in
implementing the model: (1) entrepreneurship education as a specialty subject area (i.e.,
to discover and exploit business ideas) based on a narrow “start-up” view (Neck and
Corbett 2018), and (2) entrepreneurship education as a method (Neck and Greene 2011)
based on the broader “enterprising” view (Jones and Iredale 2010) of developing the key
sub-competences in the areas of self-management, creative thinking and managing social
situations. The first dimension is supporting the development of learning entrepreneurship.
The second dimension is focused on the integration of learning key sub-competencies in
entrepreneurship education and entrepreneurship competence in every other discipline
(e.g., math, history, engineering, construction, logistics), thus influencing the outcome of
the learning process (Demetriou et al. 2011) and the transition of individuals to the labour
market (Grosemans et al. 2017; Mulder 2017).

The implementation of the entrepreneurship competence model helps to guide the
planning of curricula and subject syllabuses, which in turn promotes the implementation of
new teaching methods and creates a basis for the systematic development of entrepreneurial
ability and entrepreneurship education in general, vocational and higher education.

3.3. Sub-Competencies of the Comprehensive Entrepreneurship Competence Model (CECM)
3.3.1. Acting upon Opportunities

In the process of acting upon opportunities and ideas, the following professional
sub-competencies in entrepreneurship are required: knowledge and skills in discovering and
exploiting opportunities and understanding the environment and financial literacy.

Discovering and exploiting business opportunities begins with the market; there-
fore, market knowledge is necessary to discover opportunities. In the discovery and
exploitation process, it is important to look for information, evaluate it and apply it to inter-
actions with the social environment (Kyndt and Baert 2015; Corbett 2005). The process can
vary in terms of length, stages and trajectory, depending on the starting position, the goals
and the conditions of the process and on the entrepreneurial and professional competences
of the team members involved. It is important to understand that in realising business
opportunities in entrepreneurial activity, either individually or as a team member, one is
directly involved in the value-creation process (individual–opportunity nexus) (Shane and
Venkataraman 2000; Shane 2003; Vogel 2017).

Understanding the environment means the ability to navigate the different aspects of
the environment (e.g., political, economic, social, technological, ecological) and at different
levels (e.g., local, national, global) and thus analyse the impact of the environment on the
value-creating (including entrepreneurial) activities (Rasmussen and Nybye 2013). The
entrepreneurship environment defines and limits business opportunities and thus affects
the rate and size of new enterprises (Bruton et al. 2010). According to a study by Man
et al. (2008), entrepreneurs need to consider the outside environment and the company’s
internal capabilities at the same time to achieve the best performance. Long-term success is
ensured by sustainable products and services, production technologies and management
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processes (Lans et al. 2014). It is also important to consider the evidence and influence of
the entrepreneurial ecosystem (e.g., Pita et al. 2021) as well as the cultural characteristics of
customers, partners and other participants.

Financial literacy means knowing and understanding financial affairs and the associ-
ated risks, having the motivation and confidence to make good use of this knowledge in
different situations to improve personal and social financial well-being and the ability to
enable economic participation (OECD 2016). One also needs basic financial knowledge to
plan personal income and expenses, make investment decisions, understand the nature
of financial obligations and plan larger purchases (Allgood and Walstad 2016). Financial
knowledge and skills also include the ability to understand the content of financial reports
and budgets in order to plan future activities (Allgood and Walstad 2016; Grohmann et al.
2018). Although an entrepreneur may delegate financial activities to professionals in the
field, he/she needs a basic understanding of financial matters.

3.3.2. The Area of Self-Management

Sub-competencies necessary for entrepreneurship that relate to persistence, reflection
and regulating one’s activities are part of self-management. It also includes metacognition,
regulation of emotions, growth mindset and autonomous motivation.

Metacognition refers to the ability to make reasonable and elaborated decisions based
on the ability to monitor one’s thinking. Metacognition is a higher cognitive process
associated with self-regulation that allows for a better evaluation of one’s thinking, activity
and relevance to the context. It also helps the entrepreneur to acknowledge different
strategies for action, to consider them and to analyse the feedback received after the
operation. More and more studies point to the importance of metacognition in the field
of entrepreneurship (Haynie et al. 2010, 2012) and its relevance in the broader concept
of entrepreneurship.

Regulation of emotions refers to the ability to notice, recognise and name one’s
emotions, to be aware of the different ways of managing emotions and to use these ways
according to the situation (e.g., Garnefski and Kraaij 2006). Emotion regulation strategies
vary according to how well they support one’s adaptation to unpleasant situations. It has
been found that cognitive (as opposed to behavioural or social) strategies for regulating
emotions, such as finding opportunities to learn from a situation, changing perspective,
refocusing on positive or making plans, are most effective (Kraaij et al. 2019; Jones and
Underwood 2017). The emotional “cost” of entrepreneurship can be high. This includes a
heavy workload, loneliness, a certain level of responsibility and uncertainty in business, all
of which can result in stress, burnout, anxiety and fear (e.g., Patzelt and Shepherd 2011;
Wei et al. 2015; Fernet et al. 2016; Omrane et al. 2018). If one is unable to cope with their
emotions, mental health problems (burnout, mood disorders) may occur, which are likely
to inhibit entrepreneurial activity.

Growth mindset. People differ regarding what they think about abilities. Some tend
to believe that abilities are unchangeable and permanent (fixed mindset), and others believe
that abilities can be developed (growth mindset) (Dweck and Leggett 1988; Dweck and
Molden 2017; Haimovitz and Dweck 2016; Yeager and Dweck 2012). There is enough
evidence from cognitive and neuropsychology that abilities really are malleable, that is, the
growth mindset is in line with the knowledge about learning and development (Thomas
et al. 2020). The belief that abilities are malleable is found to be related to behaviours
that bring success in learning, such as investing more effort and concentration in learning,
trying things out with different strategies, asking for help and curiosity about the reasons
for one’s mistakes (see, e.g., Blackwell et al. 2007; Dweck 2007; Haimovitz and Dweck 2016).
In organisations, it has been found that the growth mindset is related to behaviours that
bring long-term success (Keating and Heslin 2015; Murphy and Dweck 2010).

Autonomous motivation means that an action is meaningful and valued by the actor
and corresponds to what the person considers important and/or interesting (Deci and
Ryan 2000; Deci and Moller 2005). It has been found that this type of motivation is strongly
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affected by the social environment. In organisations, it has been shown that the informed
support of autonomous motivation leads to greater productivity and well-being in terms of
persistence and effective management (Deci et al. 2017; see also Baum and Locke 2004).

3.3.3. Creative Thinking

Under the sub-competencies related to the area of creative thinking skills, we consider
creativity, problem-solving and planning skills, which are closely interconnected. We also
consider ethical and sustainable thinking.

Creativity can also be considered a characteristic, but in the context of entrepreneur-
ship, it is the process of associating different kinds of information units and assembling
them into a novel and functional whole in a specific context. Creativity is a malleable skill
(e.g., Barak 2013; Dziedziewicz et al. 2014) that depends on a variety of basic processes,
such as working memory (i.e., the ability to focus on multiple pieces of information at
the same time) and cognitive flexibility (i.e., the ability to exchange viewpoints and let
go of the obvious; see, e.g., Diamond 2013). In addition to these processes, the prerequi-
sites for creativity are conceptual knowledge and the systematic practice of searching for
creative solutions.

Problem-solving requires a systematic step-by-step approach to understand and
define a problem, to understand the criteria for a good decision, to find ideas to solve
a problem, to select and evaluate ideas and to make a plan about how to act (Basadur
and Goldsby 2016). The role of problem-solving skills is emphasised as a predictor of
opportunity identification competence (e.g., Baggen et al. 2015) and in the success of
operating entrepreneurs (Buttner and Gryskiewicz 1993). As a rule, business problems are
so-called complex problems—difficult to identify, characterised by ambiguous constraints
and multiple solutions and difficult to evaluate with regard to the effectiveness of solution
options (Jonassen 2010, 2011). Problem-solving requires time and awareness of one’s
thinking process and skills.

Planning is a goal-oriented and step-by-step process that requires the ability to think
ahead. The prerequisite for successful planning is the ability to monitor and direct the
process, the ability to recognise the goal and the steps leading to it and the ability to analyse
after every step whether it contributes to the final goal. The latter also means that planning
assumes some flexibility in goals and activities, as the situations in entrepreneurship
are constantly changing. Planning involves reflection and the organisation of activities
to achieve the desired goal (see e.g., Collins and Koechlin 2012; Cowan 2014). It has
been pointed out that better planning skills can compensate for other shortcomings of
entrepreneurs (Escher et al. 2002).

Ethical and sustainable thinking requires knowledge in relevant areas, awareness of
the limitations of one’s own knowledge and the understanding of abstract information
(compared to tangible or common-sense information), such as the complex relationships
between factors that have effects that occur over a period of time or the systematic structure
of phenomena (e.g., ecosystem). Ecosystems, climate and cycles of matter (e.g., hydrological
or carbon cycles) are continually being changed and disturbed because of current opera-
tional strategies (see, e.g., Cohen and Winn 2007; Goel and Joshi 2017; Gao and Bansal 2013).
In this perspective, the ability to promote sustainable, ethical and resilient entrepreneurship
is becoming essential. Although it is a challenge for educators to support these kinds of
thinking skills, there is some evidence of success (Ranney and Clark 2016; Muis et al. 2020).

3.3.4. Managing Social Situations

A necessary skillset to manage social situations in entrepreneurship is comprised of
personal initiative, communication and collaboration skills.

Personal initiative refers to behaviours related to self-directed, proactive, prospective
and lasting work (Frese and Fay 2001). Personal initiative also involves discovering and
exploiting opportunities and being receptive to new ideas (DeShon and Gillespie 2005).
Gollwitzer and Brandstätter (1997) have found that greater initiative leads to success as an
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entrepreneur and in the development of the enterprise. Personal initiative is strongly linked
to other sub-competences of entrepreneurship. For example, a person who takes initiative
typically believes in the development of their abilities, is innovative and determined to
pursue their goals (Crant 2000). Proactivity in the workplace can be more sustainable when
it is driven by autonomous motivation, that is, autonomously regulated proactivity (Strauss
and Parker 2014).

Communication skills reflect an individual’s ability to cope in different social situ-
ations to achieve social goals (Gresham and Elliott 1987). Good communication reflects
the ability of an individual to (1) process social information, (2) be tolerant, empathetic
and ethical (including being open to dissent, compromise and constructive conflict resolu-
tion) and (3) notice and respond appropriately to the reactions of others (Bartram 2005).
In the context of entrepreneurship, communication skills are also assessed based on ne-
gotiating and presenting skills and considering the expectations and needs of the target
group (investors, entrepreneurs, customers, partners, etc.) in preparing one’s message and
presenting ideas (Bacigalupo et al. 2016). Communication skills not only contribute to good
results in relationships but also enhance employee participation (Vorhauser-Smith 2013),
which in turn increases the productivity and sustainability of a company.

Cooperation skills refer to a set of skills that help one be collaborative. Cooperation
can be defined as a collective effort in which team members want to achieve common goals
(Anderson-Butcher et al. 2014; Salas et al. 2008; Tambe 1997). This means that team members
have the competencies to accomplish goals and to monitor their ongoing performance
as a team, to be aware of responsibilities and to desire to work as a team (Baker et al.
2006). Cooperation also requires understanding the importance of networking and the
different forms of cooperation and involving the participants in the value-creation process
(Bacigalupo et al. 2016) in order to increase the competitiveness of companies.

The above review of the competencies necessary to act upon opportunities allows us
to answer the question “What competences (knowledge, skills and attitudes) are needed to
successfully implement ideas and create value through them?”. Based on the above, the
entrepreneurship competence model developed under the Estonian entrepreneurship edu-
cation program (Edu & Tegu) includes a description of its structure and the sub-competencies
at the individual level that should be taken into account in developing the objectives of
entrepreneurship education at different levels of education.

4. Using Comprehensive Entrepreneurship Competence Model (CECM) in
Learning Process
4.1. Systematic Development of Entrepreneurship Competence at All Educational Levels

The principles derived from the model of entrepreneurship competence are applied
both in formal and non-formal education (including in refresher training and lifelong
learning). The development of entrepreneurship competence as a key competence should
be supported in entrepreneurship education as an area of specialisation and also in all
other subject areas. Within the framework of the Estonian entrepreneurship program (Edu
& Tegu), the learning outcomes have been described for all target groups and levels of
education based on the entrepreneurship competence model introduced (Arro et al. 2018).

The sub-competencies of the entrepreneurship competence model can therefore be
integrated into all subjects and/or modules of the curriculum at all levels of education
(basic education, upper secondary education, vocational education and higher education)
depending on the specific content of subjects/modules and stages of study. For example,
in general education, especially up to elementary school (stages I and II of study), the
emphasis is particularly on shaping enterprising attitudes and behaviour (i.e., developing
sub-competencies related to self-management, creative thinking and social competencies).
From primary school (stage III of study), when elective subjects related to entrepreneurship
education are added to the national curriculum, the focus of learning shifts; the develop-
ment of competencies related to the entrepreneurship process and activities becomes more
important. The focus and objectives of entrepreneurship education in vocational education
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are consistent with the respective level of general education (stage III of study and level 2
of vocational training and level 4 of upper secondary school and vocational education). In
higher education, entrepreneurship education clearly focuses on acting upon opportunities
and business ideas, and the objective is to prepare the learners for entrepreneurship and
intrapreneurship. However, the competencies relating to the personal development of
students supporting their enterprising abilities should also be embedded in the study
process, which supports the development of students’ competencies to cope better in the
labour market (as entrepreneurs or employees) and in society.

Personal competencies are best developed across contexts (see the example of social
competence in (Jones and Bouffard 2012) and the example from vocational education in
(Mulder 2017)). This means that it is beneficial to integrate competence development
into everyday learning and bring in similar topics across different subjects. One of the
main characteristics of key competencies is that they can be developed in every study
discipline, in contrast to specific competencies (e.g., Heijke et al. 2003). The integration
of the development of different sub-competencies in different subjects allows the creation
of a system (curriculum) to achieve the expected outcomes of developing enterprising
people/graduates.

4.2. Designing a Teaching System to Support the Development of Entrepreneurship Competence

It is important to pay attention to teaching as a complex system encompassing teacher–
student interactions in the learning environment and processes to form/construct the
outcome (e.g., Biggs 1993; Toutain and Fayolle 2017). Based on Biggs (1999), all components
should be constructively aligned so that the learning environment evokes students’ deep
learning to achieve the intended outcomes (including assessments and impact measures).
Here, the outcome-oriented design supports teachers’ awareness of what to take into ac-
count throughout the whole learning process (including the assessment) and how different
factors play crucial roles in students’ motivation, competence formation and overall change
in understanding the learning content.

This means that when planning a (entrepreneurship) course, the answers to the five
specific questions (why, for whom, for which results, what and how) can be addressed for a more
systematic design and implementation of teaching programs that support both content
knowledge and competence development (Fayolle et al. 2006). The first three questions
(why, for whom and for which results) help in understanding and considering the profiles
and backgrounds of learners (target group), their learning goals and the outcome for the
target group. The outcome in the current task of the development of entrepreneurship
competence is seen to have two results: (a) support the development of enterprising people
considering a broad view of entrepreneurship and (b) contribute to the more specific concept
of new venture and value creation-oriented competence development in entrepreneurship
education. Therefore, supporting the development of enterprising people is important to
achieve among all learners, that is, in general and subject-specific education, including
entrepreneurship education. The question of what expresses the specific content of learning,
which is entrepreneurship competence. Entrepreneurship competence can be considered
the professional knowledge, skills and attitudes necessary for new venture creation or
intrapreneurship, but in a wider context, this represents the key competence of life-long
learning in entrepreneurship. The development of key competence in entrepreneurship is
suggested as necessary to achieve better academic progress (supported by (Demetriou et al.
2011) with a theory of developing mind) and to ensure the employability of graduates (e.g.,
Grosemans et al. 2017) and individual wellbeing (OECD 2018).

The specific value of implementing the entrepreneurship competence model in ed-
ucation is connected to embedding the development of learners’ key competences (i.e.,
supporting their personal development) in the curricula and the study processes in ad-
dition to the development of their subject-specific (or professional) competence. From
here, the question how leads to the creation of learner-centred learning environments and
selecting teaching approaches and methods to support the learning process while consid-
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ering learners’ profiles and goals in achieving the intended outcomes. This depends on
teachers’ knowledge, skills and beliefs and their ability to adapt the learning process for
deep learning that supports changes in entrepreneurship competence.

4.3. Learning Process That Supports Changes in Entrepreneurship Competence

The effective practices that support entrepreneurship competence development are
packed into everyday learning processes (e.g., see (Jones and Bouffard 2012) for social com-
petence). Therefore, the development of the entrepreneurship sub-competencies should be
supported through different sequenced activities (e.g., specific assignments) and prompts
(questions, feedback, overall conversations) in the learning process with a goal to sup-
port the overall conceptual development of key competence within a specific area/topic
(see Figure 2). This means that principles of the learning process familiar to the con-
ceptual change perspective can be also used to support the development of different
sub-competencies of entrepreneurship competence.
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To understand better how the conceptual change perspective applies to entrepreneur-
ship competence support, a creativity sub-competence was chosen to illustrate the possi-
bilities. The development of conceptual understanding of creativity should be supported
in a lecture/class using more explicit instructional guidance (Kirschner et al. 2006). The
learning process described by using a conceptual change approach focuses on how learners
construct and reconstruct their understanding (e.g., Novak 2002; Vosniadou 2007). One
important aspect is to make learning transparent and to formulate learning goals together
with students that also include competence development, that is, creativity. First, learners’
prior knowledge, skills and beliefs related to creativity should be used as building blocks
for the development of understanding (Figure 2). Teaching should activate prior knowledge
and experience (e.g., remembering situations where creativity was used and self-assessing
one’s creativity) and new information (e.g., learning about the perspective of creativity as
a malleable skill) should be built on it through ongoing discussions offering opportuni-
ties to reframe the existing conceptual understanding of creativity (Larraín 2017), sometimes
correcting misinterpreted information (e.g., showing that creativity can be developed in
all students) and supporting the development of more adaptive beliefs. Focus on prior
experience contributes to having a sense of relatedness, and thus students may be more
interested in the topics under discussion (evocation of interest; Sinatra 2005). This means
that the learning process should evoke and support students’ metacognitive processes and
thinking about their own learning together with other key competencies and knowledge
about the content by paying attention to correcting students’ misunderstandings. Better
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awareness of one’s learning process supports long-lasting changes in understanding. This
means that learners should be constantly encouraged to think about their learning, for
example, to think back about how they thought about the same concept (creativity) at the
beginning and how they think about it now (Sinatra and Taasoobshirazi 2018). A constant
feedback loop should help students to see what they know, what they do not know (e.g.,
combination of self-assessment and discussions with the teacher) and what they need to
learn to move forward. Finally, the learning process will be validated if learners use learnt
knowledge, skills and attitudes in novel and different contexts (e.g., real-life situations, such as
being an entrepreneur or a worker and adopting everyday citizenship behaviour, but also
throughout the overall learning process when other topics are covered).

The described interaction between teacher and learner in the conceptual change-
oriented learning process depends on how the other components of the complex teaching
system are organised, that is, the design of learning programs and environments consid-
ering (1) the adopted definition of entrepreneurship in accordance with the needs and
interests of the targeted audience; (2) learners’ profiles and developmental specifics (ed-
ucational level, discipline, age, psychological profile, background and prior experience);
(3) pedagogical tools and methods used for teaching (relying on socio-constructivist theory,
including experiential learning, learning by doing, problem-based learning and project
development); and (4) objectives and an evaluation of outcomes. Thus, the development
of entrepreneurship competence can be supported through the learning process, but this
does not happen independently of context and school system (e.g., curriculum design,
teachers’/lecturers’ experiences, possibilities to take part in different projects, etc.). This
should be taken into account in every school system where entrepreneurship education is
systematically developed.

4.4. Entrepreneurship Competence Development in Entrepreneurship Education

In entrepreneurship education programs, the use of the principle of opportunity-
oriented learning (Rae 2003) is supported (e.g., Steyaert 2007; Man 2007). Considering
entrepreneurship a heterogenous and multifaceted phenomenon (Fayolle et al. 2006), en-
trepreneurship educators have to create supportive learning environments for effective
learning using the process of discovery, evaluation and exploitation of opportunities (Shane
2003) to help students acquire both business understanding and competencies for individ-
ual self-development. Here, the entrepreneurship education program should be based on
clear conceptions at the ontological level by defining both entrepreneurship and education
(Fayolle et al. 2006). Thus, the definition of entrepreneurship as the starting point for
entrepreneurship education determines both the content and purpose of studies and the
teaching methods and assessment (Ernest Samwel Mwasalwiba 2010).

Entrepreneurship education programs are often based on the ideas of experiential
learning theories (Kolb 1984) or socio-constructivist learning theories (Biggs 1993; Tynjälä
1999; Vygotsky 1978, 1986). However, the literature on entrepreneurship education suggests
that together with learning cognitive skills relating to entrepreneurship, more attention
should be paid to learners’ personal development (e.g., Lans et al. 2018). As the devel-
opment of the self cannot occur by itself during practical “learning by doing” activities,
instructional guidance is needed (Kirschner et al. 2006). This means that teachers should
provide special instructional guidance (see Section 3.2 and Figure 2 above) to promote the
development of competencies that support the development of enterprising attitudes and
behaviour, for example, competencies in the areas of self-management, creative thinking
and managing social situations that do not develop automatically.

In supporting learners’ enterprising attitudes and behaviour, decisions have to be
made in the entrepreneurship process, at which stage it is most appropriate to pay more
attention to the sub-competencies necessary to develop the self. Below is a figure showing
the possible links between sub-competencies and the entrepreneurship process (Figure 3).
According to the figure, the entrepreneurship process starts with the analysis and self-
assessment of learners’ personal attitudes and abilities, where it is appropriate to pay
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attention to the students’ understanding of their mindset, motivation and attitude towards
entrepreneurship and the activation of prior knowledge and skills. Then, at the stage of
identifying the client’s problem, the focus shifts to the thinking skills, including creativity,
problem-solving, planning skills and ethical and sustainable thinking. At the stage of
discovering business opportunities, it might be expedient to address in more depth the
skills related to the initiation and handling of different types of social situations (e.g., tasks
to develop initiative, communication and cooperation skills). This way, each stage of
the learning process can be complemented by tasks supporting the development of sub-
competencies, which are important to better act in the entrepreneurship process. Learners
can test their competencies in the process of developing their business ideas through
practical activities, which in turn will gradually increase the level of their entrepreneurship
competence as a whole. This way, different aspects of personal development can be
addressed at different stages, which influences the ability to regulate oneself in the process
of implementing business ideas and allows achieving more reasoned decisions.
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The integration of entrepreneurship sub-competencies into the learning process de-
pends on the learning objectives, the focus of the content, the nature of the business process,
the skills and choices of teachers and mentors and other factors. However, the example
illustrates the general principle of developing a learning process based on the entrepreneur-
ship process and a student-centred learning approach supporting the development of
entrepreneurship competence as a whole and every sub-competence separately. How-
ever, a more reasoned framework to embed the sub-competencies for learners’ personal
development into the study process should be based on the results of empirical research in
the future.

This approach can be supported by integrating self-assessment for learning into the
study process. When, in entrepreneurship education, the entrepreneurship process sup-
ports such an approach, embedding the development of entrepreneurship competence into
the subject-specific courses requires a different approach, that is, considering the aim and
content of the subject-specific course, which can be very different in different specialities.

4.5. Embedding Entrepreneurship Competence in General and Subject-Specific Courses

Entrepreneurship competence development can also be integrated into general or
specialty subjects where learning is not based on the entrepreneurship process but on
other subject content. The main task of teachers and lecturers is to understand what
entrepreneurship competence means and to supervise and guide the learning process in a
way that enables supporting learners to develop the key competence of entrepreneurship.
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The integration of entrepreneurship competence development into general and subject-
specific course programs at different educational levels can only be done in each subject
individually (taking into account the specifics of the subject) and may be done in a different
way. The implementation of the entrepreneurship competence model is more effective if
the model’s sub-competences, especially those that support the development of individuals’
enterprising abilities, are integrated systematically and in a coordinated way into all
subjects and/or modules of the curriculum. Based on the learning objectives, content,
teaching principles and expected learning outcomes of the curricula, it is possible to see
opportunities for the development of entrepreneurship as a key competence. For example,
subjects in the arts can support the development of creativity, but so can mathematics, as
creativity means seeing different solutions to similar problems, and combining different
ways of solving a mathematical problem can help one to be more open to various strategies.
Mathematics can also support the development of financial knowledge and skills. The
other example is connected with the humanities, where, in various situations, the skills to
handle social situations can be developed by showing how entrepreneurs think about and
describe their struggles.

The entrepreneurship competence model consists of different sub-competencies that
can all be integrated into various subjects and developed through the curriculum of educa-
tional institutions. For example, physical training lessons are a great context to understand
how thinking about one’s strategies (metacognition, planning, problem-solving) to perform
different exercises can help to achieve better results. Physics lessons can be a place to think
about sustained effort and how to motivate oneself (autonomous motivation) if situations
become more difficult. Mathematics lessons may offer possibilities to break barriers related
to creativity, and after developing the necessary knowledge base, new and different assign-
ments in relation to various goals can be created by students themselves, possibly in pairs
or groups2.

5. Discussion

This article aimed to find ways to systemically support the development of learn-
ers’ entrepreneurship competence at all educational levels by focusing on answering two
questions: “What does entrepreneurship competence incorporate?” and “How can the de-
velopment of entrepreneurship competence be supported (teach/learn)?” complementing
the prior research on what and how questions in entrepreneurship education (e.g., Lans
et al. 2018; Henry 2020). To that end, a comprehensive entrepreneurship competence model
(CECM) was introduced that shows what the content and focus of learning should be. The
question of how helps in choosing the most beneficial teaching strategy through support-
ing a deeper conceptual change-oriented learning process and achieving a specific set of
knowledge, skills and attitudes that can help individuals perform better at work (i.e., as
entrepreneurs or employees) and in everyday activities.

The purpose of the CECM developed in the Estonian entrepreneurship program (Edu
ja Tegu) is to combine a scientifically validated set of knowledge, skills and attitudes that
supports the development of entrepreneurship education at all levels of education (Arro
et al. 2018). The sub-competencies were chosen and the model (theoretical concept) was
developed based on the definition of entrepreneurship as the process of the discovery and
exploitation of opportunities and the theoretical and conceptual perceptions developed
in fields of science related to entrepreneurship, including (developmental) psychology,
education, social psychology, etc. In addition, the model is combined with educational
psychology theories that allow a better description of how to support the development of
the chosen sub-competencies in the school environment, depending on the level of educa-
tion. Relying on previous experience in the formation of holistic competence models (e.g.,
Le Deist and Winterton 2005; Mulder et al. 2009; Rychen and Salganik 2003; Vaidya 2014),
all these sub-competencies in the CECM form the key competence of life-long learning in
entrepreneurship, which is essential for all citizens in society (European Commission 2006,
2018). Therefore, the creation of CECM is supported by the systems theory (e.g., Dori and
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Sillitto 2017; von Bertalanffy 1968; Ackoff 1981) helping to explain that the model describes
a purposeful (meant to carry out entrepreneurial activities) structure of sub-competencies
that are interrelated with each other and satisfy individuals’ need to be successful in the
entrepreneurial activities of value creation in different fields and contexts.

The CECM also shows how different sub-competencies are hierarchical and integrative,
where some sub-competencies of it are lower-order and more general (e.g., growth mindset,
autonomous motivation, regulating emotions), or prerequisite for the higher order, more
complex and specific competencies (e.g., in the areas of creative thinking, managing social
situations and acting on opportunities and ideas). All competencies in the model rely on
fundamental processes (e.g., executive functions), which can also be divided into basic
and higher executive functions (Diamond 2013). This explains the development of the
sub-competencies by the level of education, for example, which sub-competencies should
be developed and at what age. This helps to clarify the principles that are taken as the basis
for the development of individuals’ enterprising abilities and entrepreneurship education
and that must be followed in planning the integration of the development of enterprising
ability as a key competence in the context of different subject-specific learning processes.
It is also necessary to consider several important characteristics of competencies (e.g., the
relationship with the context, learnability, latency, hierarchy).

This article highlights the developmental side of entrepreneurship competence and
explains how the CECM can be integrated into the learning process considering reciprocal
relations of sub-competencies. The application of the CECM creates an opportunity for
the systematic development of entrepreneurship competence in different ways. That is, it
provides a set of competencies necessary for creating the holistic content of the competence
model (CECM), and it should be supported at all educational levels and should be embed-
ded in general and subject-specific courses (in different contexts). Hence, it allows more
explicit planning possibilities to create a better connection between curricula concerning
the development of learners’ entrepreneurship competence at different educational levels
to increase the employability of graduates.

To support the development of entrepreneurship competence, it is important to pay
attention to teaching as a complex system encompassing teachers and students to create a
learning environment that evokes students’ deep learning (changes in conceptual under-
standing) to achieve the intended outcomes. This means that the use of a learner-centred
teaching approach and real-life (problem-based) active teaching methods are supported
and that teaching and assessment need to be aligned to the intended learning outcomes.
Here, it is important to underscore that competencies do not develop automatically if one
is exposed to certain learning situations or programs; rather, they need to be supported
explicitly (e.g., Lawson et al. 2019) and to take into account possible relevant individual
differences (Kirschner et al. 2006). Therefore, although the opportunity-oriented teaching
model in entrepreneurship education supports the development of enterprising abilities to
a certain extent (Pittaway et al. 2010), it is still necessary to pay more attention to learners’
personal development by supporting the development of their self-management, creative
thinking and ability to manage social situations. This supports learners to be more success-
ful in entrepreneurial activities. This requires understanding how the instructional system
can best support the development of key competence of entrepreneurship at different
educational levels. This article addressed these questions and proposed a CECM.

A specific explanatory model of the learning process was proposed, as was the cre-
ation of a learning process that supports changes in entrepreneurship competence. Here,
based on the instructional guiding of deep learning (Kirschner et al. 2006), the authors
propose a model of the learning process consisting of different phases (e.g., activating prior
knowledge, ongoing discussions and constant feedback; see also (Larraín 2017)) that results
in the creation of opportunities to reframe the existing conceptual understanding of the sub-
competence. The deep learning process will be validated if students use learnt knowledge,
skills and attitudes in novel and different contexts (e.g., real-life situations, such as being an
entrepreneur, worker or citizen). The creation of a motivating learning environment (i.e.,
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supporting autonomy, competence and relatedness) depends on teachers’ knowledge, skills
and beliefs and their ability to adapt the learning process for deep learning that supports
changes in entrepreneurship competence. Therefore, adopting the relevant instructional
support is very important for the development of entrepreneurship competence as a key
competence at different levels of education and for the development of the educational
system. Here, it is required that all teachers and lecturers must be aware of the content of
the model and the opportunities for developing the sub-competences in order to achieve the
better performance of individuals in educational settings, at work and as citizens in general.

The entrepreneurship competence model should be seen as being in constant devel-
opment in accordance with the research and considering the future challenges of social,
economic and environmental development. It is important to consider certain restrictions
in this model. For example, the choice of competencies in this model was based on the
definition of entrepreneurship and the possible competencies supporting the opportunity
identification and exploitation and the development of entrepreneurial self (supported by
prior research). However, there may be factors that affect the development of entrepreneur-
ship competence not listed in this model. The model also needs to be refined to empirically
evaluate its validity and to clarify how the competencies described above affect how one
becomes an entrepreneur and acts as an entrepreneur and how one hones one’s general
entrepreneurial ability in working life (as an employee) and in everyday activities.

6. Conclusions and Practical Implications

The article continues with the discussion on the issues raised in the literature on the
development of entrepreneurship education considering the broad view to entrepreneur-
ship (e.g., Blenker et al. 2011, 2012; Baggen et al. 2021). Searching for solutions to the
questions of “what” and “how” to better support students’ personal development and
their entrepreneurial mindset together with their specialty studies, this article presents a
comprehensive entrepreneurship competence model (CECM) of the key competence of
life-long learning in entrepreneurship. The model is relying on the theory of systems think-
ing of entrepreneurship and sciences related to entrepreneurship (education, psychology)
and taking into account the developmental perspective (fundamental processes of human
development). Hence, the article includes suggestions on how to support the development
of entrepreneurship competence systematically at all levels of education throughout the
learning process in different contexts (schools, courses). The main value of the model is to
supplement the entrepreneurship education traditional study programs (focusing on acting
upon opportunities) with the development of students’ self-management, creative thinking
and managing social situations and to suggest the integration of the development of en-
trepreneurship competence to the subject-specific courses. Besides this, in parallel with the
creation of the model, the measurement tool was developed, which helped to validate the
choice of sub-competencies to the model (Venesaar et al. 2018). For successful integration of
entrepreneurship competence into different courses, this article is emphasising on paying
attention to teaching as a complex system encompassing teachers and students to create
an appropriate learning environment and is proposing a learning process that supports
changes in entrepreneurship competence.

The main principles, the basis of creating the comprehensive entrepreneurship com-
petence model and the description of every single sub-competence in the model helps
educators to understand the choice of sub-competencies, opens their content and pos-
sibilities to use this information when preparing the learning materials for supporting
the development of learners’ entrepreneurship competence in different contexts (schools,
curricula, courses).

Unlike other competence models, the model presented in this article (CECM) shows
how different sub-competencies are hierarchical and integrative, taking into account the
reciprocal relations of sub-competencies forming an integrative system based on the knowl-
edge about executive functions (Diamond 2013). This helps educators to understand the
sub-competencies in CECM being fundamental and a basis for other sub-competencies and
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how sub-competencies of different hierarchical levels are intertwined. Derived from these
reciprocal relations of sub-competencies, educators at all educational levels are becoming
aware of the possibilities to support the development of different sub-competencies.

The systematic development of entrepreneurship competence at all educational levels
explains how entrepreneurship competence can be applied both in formal and non-formal
education (e.g., life-long learning), or integrated into all subjects and/or modules of the cur-
riculum of primary schools, secondary and vocational schools and higher education. The
model includes sub-competencies that are empirically proven as potentially developable in
all students. This is beneficial for educators to better understand the possibilities of devel-
oping study programs by choosing relevant teaching models and creating a learner-centred
learning environment in the classroom to support students’ entrepreneurial attitudes
and behaviour.

Designing the teaching system to support the development of entrepreneurship com-
petence emphasises the qualities of teaching as a complex system, which is important to
consider when planning the course of entrepreneurship and answering the five specific
questions (why, for whom, for which results, what and how), which supports educators
for more systematic design and implementation of teaching programs. Acknowledging
the design principles of teaching and learning also supports educators of subject-specific
courses to embed the development of learners’ key competence in entrepreneurship (i.e.,
personal development) in the curricula and study processes in addition to the development
of subject-specific (i.e., professional) competence in practice.

The formation of a learning process that supports changes in entrepreneurship compe-
tence is explained based on a practical example of sub-competences from the CECM, which
shows an instructional guided deep learning process to explicitly support the development
of entrepreneurship sub-competencies being a direct practical guide for educators when
coaching students in the classroom.

The main limitation of the research is that it relies on practical experience of piloting
the model and self-assessment tool in one country, Estonia. At the same time, the model has
been validated for different target groups, that is, students at different educational levels.
Considering also that the fundamental sources of the model are based on the theories and
research published in international journals, the model and its developmental suggestions
are in general applicable in other countries, but the cultural and other differences need to
be considered.

The example of the development of entrepreneurship competence in entrepreneurship
education and in general and subject-specific courses through the use of self-assessment
for learning presents the practical guidelines for educators when planning their study
or training programs for different target groups. Finally, the use of CECM as well as
suggestions on how to apply entrepreneurship competence and its sub-competencies to
practice is contributing to the creation of systematic support of learners’ entrepreneurial
attitudes and behaviour.

Future Research

In accordance with the topic and the results of the research of this article, future re-
search should pay attention to the ways of embedding the development of entrepreneurship
competence and its sub-competencies co-ordinately into curricula, and study programs of
different courses of specialties at different educational levels and countries. Here, it would
be beneficial to bridge the research and practice to find scientifically substantiated ways for
educators to create the study framework and learning environment that gives all learners a
possibility to develop, step-by-step, the sub-competencies of entrepreneurship competence.

To achieve the results explained above, teachers need training for learning a new
approach to educating students. They need to learn the content of the entrepreneurship
competence model, the essence of each sub-competencies, as well as how to integrate the
development of certain sub-competence into the study program of the course and how to
develop these within an instructional guided deep learning process, also considering the
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teaching system of the school. For that, the research on the framework of integration, adding
the entrepreneurship competence sub-competencies into the curricula and study programs,
would help researchers and educators to better understand the process of embedding
entrepreneurship as a key competence of lifelong learning into the teaching processes.

Future research should investigate and elaborate on different measurement tools for
assessing changes in entrepreneurship competence and its sub-competencies during an
intervention, which would help to find the best teaching models.

Research in different cultural contexts could bring out more specific features in the
development of entrepreneurship competence content and its application into practice.
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Notes
1 In different contexts and situations, the term “key competencies” (European Commission 2006, 2018) is also expressed as

general/generic, transversal competencies and employability competencies. Key competences are those which all individuals
need for personal fulfilment and development, employability, social inclusion, a sustainable lifestyle, a successful life in peaceful
societies, health-conscious life management and active citizenship (European Commission 2018).

2 The examples of embedding different sub-competencies into different disciplines are described in https://ettevotlusope.edu.ee/
uldhariduse-valikaine-ja-kursuse-moodul-3-4-astme-oppuritele/ (in Estonian) (accessed on 1 September 2021).
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