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INTRODUCTION 

It has been widely accepted that in today’s society, outstanding professional 
knowledge in one’s own specific discipline is no longer sufficient for a 
successful career. Instead, interdisciplinary skills, creative and enterprising 
behaviour targeted at identifying opportunities and realising them are of great 
significance (Hytti & O’Gorman, 2004). The ability to apply discipline-specific 
knowledge to real-world settings is becoming more and more important, 
addressing the role of critical reflection and teamwork (Crebert et al., 2004). It 
has also been stressed that analytical reasoning, problem solving, intellectual 
curiosity, capacities to identify, access and manage knowledge and information 
is increasingly important for developing individuals who are both employable 
and capable of contributing to society (Hager, Holland, & Beckett, 2002). This 
leads to the need to identify how to increase the number of such enterprising 
individuals, equipped with an appropriate set of knowledge and abilities to 
generate sustainable economic growth.  

Scholars have addressed the importance of developing competencies – a 
combination of knowledge, skills and abilities in individuals (Hoffmann, 1999; 
Tubbs & Schulz, 2006) that contributes to coping with uncertain environments – 
in order to become more successful both as an entrepreneur or an enterprising 
employee. Furthermore, education that focuses on fostering competencies in 
individuals can facilitate learning in a changing environment (Izquierdo & 
Deschoolmeester, 2008), and education can be used to reach increased levels of 
entrepreneurial behaviour (Liñán et al, 2008) and entrepreneurship (Oosterbeek, 
Praag, & Ijsselstein, 2010) in society. Therefore, there is a growing interest in 
what competencies should be developed in the higher education system and the 
degree to which these influence or equip career choice (Birdthistle, 2008).  

In line with that, policy makers have also stressed the role of education, with 
the European Council turning its attention to the need to enhance creativity and 
entrepreneurship at all educational levels (EU, 2009). They have concluded that 
besides advancing lifelong learning, learning to learn as a key competency also 
needs to be fostered in education.  

While there has been an increase in the number of colleges and universities 
offering entrepreneurship education worldwide, scholars have argued that there 
is a need to move away from the conventional focus involving new venture 
management and business plans (Gibb, 2002). The scope of entrepreneurship 
education should be to raise an awareness and mindset of entrepreneurship, 
learning how to innovate and develop new activities, or just discovering what 
entrepreneurship is about (Fayolle, Gailly, & Lassas-Clerc, 2006). Emphasising 
that individuals should be able to benefit from entrepreneurship education even 
if they are not starting their own company immediately, acknowledges that the 
role of entrepreneurship education cannot be limited solely to studying for 
entrepreneurship. Instead, entrepreneurship education should focus on 
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developing the competencies necessary for increased awareness about 
opportunities (Carrier, 2005) or an understanding of the way entrepreneurs live 
and learn (Gibb, 2002). This follows the findings of Garavan and O’Cinneide 
(1994), contending that entrepreneurship education can be enhanced by studying 
through entrepreneurship (i.e. not limiting the study programmes only with skills 
acquirable passively in the classroom).  

This thesis follows the discussion contending that in order to facilitate an 
enterprisingness and success in people, and to foster learning, the result of 
entrepreneurship education courses should be the development of enterprising 
and entrepreneurial competencies.  

Scholars have argued that entrepreneurial competencies can be seen as the 
higher order ability of entrepreneurs to perform a job successfully, by 
encompassing personality traits, skills and knowledge (Man, Lau, & Chan, 
2002), or that they are the underlying characteristics of a person resulting in new 
venture creation, survival, and/or growth (Izquierdo & Buyens, 2008). Thus, 
entrepreneurial competencies involve identifying opportunities, acting upon 
them and proactiveness in facing challenges. They are context-based and 
focused on entrepreneurship with enhancing the abilities to create and manage a 
company.  

Enterprising competencies, while also related to starting or running a small or 
new business, are important not only in the narrowly defined notions of 
entrepreneurship, such as starting a business (Van Gelderen, 2007). They include 
(but are not limited to) perseverance, initiative, persuasiveness, networking, risk-
taking and decision-making under conditions of uncertainty (ibid.). Therefore 
they aim to increase success in any uncertain environment by facilitating a 
knowledge of self, and are necessary for all people regardless of the level of 
their engagement with entrepreneurship or the context they operate in.  

Past research has also suggested that an individual should develop 
metacompetencies involving adaptability and self-knowledge (Hall & Moss, 
1998; Lo Presti, 2009) or self-awareness (Briscoe & Hall, 1999), allowing all the 
other competencies to develop. It has been acknowledged that metacompetencies 
are certain key competencies which overarch others (Cheetham & Chivers, 
1996), and that they serve to analyse, reason and reflect upon complex issues 
(Bager, 2008). Scholars have similarly proposed that such metacompetencies 
involve communication-competence, analytical competence, learning to learn, 
social competence, sense of entrepreneurship and cultural awareness (Deakin 
Crick, 2008), and that figural (i.e. not verbal nor numerical) reasoning 
contributes to enhancing the level of general competencies (Weinert et al., 
2011). It draws from the findings of Winterton (2002), contending that learning 
to learn is a vital metacompetency for developing entrepreneurship, and Jack and 
Anderson (1999), who share that peoples abilities to learn and skills to adapt to 
changing requirements contributes into their economic security. 

At the same time, increasing entrepreneurial or enterprising competencies 
requires the ability to identify how to support individuals in developing their 
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individual metacompetencies through facilitating and enhancing learning 
metacognition, meta-affection and metaconation as outcomes of teaching (Kyrö, 
2006). With that, metacognition has been commonly referred to as ‘the ability to 
reflect upon, understand, and control one’s learning’ (Schraw & Dennison, 
1994) or thinking about thinking (Boström & Lassen, 2006). Metaconation, in 
parallel, has been explained as ‘thinking about volition, the will to act, 
motivation’ and meta-affection as ‘thinking about emotions, temperament, 
mood’ (Kyrö, Seikkula-Leino, & Mylläri, 2011).  

Indeed, past research has stated that in order to learn effectively, people must 
use metacognition to control their learning processes (Wankat, 2002), and that 
effective engagement in metacognitive abilities is critical to enhancing learning 
outcomes (Schmidt & Ford, 2003). Individuals who understand how to control 
their own learning are also more likely to understand how to apply what they 
have learned. This can be achieved by fostering learning led by creativity, 
informality, curiosity and emotion, which is applicable both to personal and 
business-world problems (Draycott, Rae, & Vause, 2011). It has also been 
suggested that practically everything we know and have experienced or plan to 
incorporate in the future involves metacognition (Ramocki, 2007), and that 
metacognition can serve as an indicator of the metacompetency of a person 
(Weinert et al., 2011). Inline with this, Haynie et al. (2010) have claimed 
entrepreneurship courses to be especially suitable for training metacognitive 
abilities. It has been contended that teaching and learning methods facilitating 
career development and success in students need to be personally engaging and 
based on the active involvement of the students (Watts, 2006). Such methods 
can include role-play, problem-based or self-directed learning. Hence, the 
students who are more used to controlling their learning (adopting self-regulated 
learning, involving metacognition) will perform better (Vrugt & Oort, 2008). 

There is an interplay between metacognition and self-regulatory skills in 
learning (Efklides, 2008), and past research has acknowledged that 
metacognition (enabling to monitor current knowledge levels, planning the 
allocation of learning resources with optimal efficiency and evaluating the state 
of learning) plays an important role in self-regulated learning (Schraw, Crippen, 
& Hartley, 2006). Scholars have recognized that knowledge about a person’s 
own learning, regulation, control and enhanced metacompetencies will lead to 
improved learning outcomes and success in the future. Ability to regulate the 
learning, promoting better understanding about what a person knows facilitates 
success in learning (Boekaerts, 1999) and better performance (Cellar et al., 
2010). Furthermore, self-regulated learning as an ability to control and influence 
one’s learning processes during planning, goal setting, strategy implementation, 
and monitoring progress allows individuals to transfer competencies from one 
learning context to another and vice versa (Barak, 2009), contributing to the 
effectiveness of learning.  

The effectiveness of learning can be improved by actively engaging 
individuals in their own learning (Riggs & Gholar, 2009), facilitating not only 
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the construction of but also the ability to choose between different strategies 
depending on the circumstances. Drawn from this, there is a need to facilitate 
more cross-disciplinary thinking in learning in the educational context, resulting 
in one outcome of learning being a critical awareness best developed within an 
integrated framework of different disciplines requiring a person to engage in 
diverse thinking (Warburton, 2003). Although researchers have expressed that 
metacognition has wide implications for educational settings (Kleitman & 
Stankov, 2007), there seems to be little evidence of the concrete effects of 
specific instructional techniques (Sandi-Urena et al., 2011).  

Scholars have argued that there is lack of research on emotion in learning 
(Entwistle & McCune, 2004), and that researchers should become more 
interested in the affective and motivational aspects of entrepreneurial processes 
(Baron, 2008; Hayton & Cholakova, 2011). Different attempts to conceptualize 
this have been built around metacognitive emotions (Davis et al., 2010), volition 
as part of metacognition (Efklides, 2009), or metaconation as a goal-oriented 
action (Riggs & Gholar, 2009). Research has also found that feelings are 
metacognitive in nature and metacognition facilitates self-regulation in learning, 
involving affective and conative processes (Efklides & Petkaki, 2005; Efklides, 
2009). Drawing on the research of Schraw, this thesis follows the path of Haynie 
(2005), building on views that emphasize the following five incorporating 
components of metacognition: goal orientation, metacognitive knowledge, 
metacognitive experiences, metacognitive choice and monitoring (or 
metacognitive control). Nevertheless, some ambiguity and uncertainty still exists 
in regard to the knowledge about metacognition per se in entrepreneurship 
education.  

 
The author has therefore identified a gap in existing research in relation to the 

need to understand how to teach students to develop metacognition in order to 
enhance metacompetencies in learning, employability and improve their ability 
to adapt to the surrounding environment. Here entrepreneurship education can 
make a significant contribution, as one of the goals of entrepreneurship 
programmes is to instil in students the learning and development of 
metacompetencies to enhance their preparedness for an enterprising life.  

 
The aim of current thesis is to contribute to the development of an assessment 

instrument for entrepreneurship education in universities with a new approach to 
developing student metacompetencies that foster enterprising and 
entrepreneurial behaviour. Therefore, the thesis focuses on metacompetencies 
through metacognition and their measurement. The empirical research aims to 
reveal aspects of entrepreneurship education that contribute more to the 
development of metacognitive abilities and entrepreneurship competencies in 
students. The thesis is based on four independent research papers, addressing the 
following research tasks:  
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Task1: Development of a new approach to the evaluation of entrepreneurship 
education in university. 

Task2: Development of a measurement instrument for capturing the level of 
metacognition in students. 

Task3: Assessment of the impact of entrepreneurship education on the 
metacognitive abilities and awareness of different groups of students. 

Task4: Enhancement of entrepreneurship education for engineering students to 
increase their metacognitive abilities and employability. 

Task5. Developing a model of enterprising and entrepreneurial competencies 
with the inclusion of metacompetencies for individuals in studies. 

 
The aim of the first research paper (Appendix 1) is to reveal a new approach 

to evaluating entrepreneurship education programmes in university based on 
changes in student thinking processes, and to examine whether the five 
components of metacognition, as suggested by Haynie, are evident among the 
students taking part in entrepreneurship education. In addition, the author 
hypothesizes that the different components of the metacognitive abilities of a 
student are affected differently by the entrepreneurship training. Consequently, 
the Generalized Measure of Adaptive Cognition (GMAC), developed by Haynie, 
is tested on the students studying different non-economic disciplines. The 
findings, analysed using Bayesian Dependency Modelling, provide an answer to 
Task 1, but contribute also to Task 3.  

The second research paper (Appendix 2) tests the applicability of Haynie’s 
measurement instrument (GMAC) on the Estonian sample. The focus has been 
on identifying the extent to which this instrument works with students with 
different backgrounds and how it can be adapted for a better assessment of 
entrepreneurship education through changes in the metacognitive awareness of 
students. In this process the author shows that in order to use the GMAC 
instrument, it needs to be adapted to each context it is used. This provides an 
answer to research Task 2, and develops the modified instrument referred to as 
the Measure of Metacognitive Awareness (MMA).  

The third research paper (Appendix 3) is devoted to providing empirical 
evidence about the impact of entrepreneurship education for enhancing 
metacompetencies in the teaching process in different groups of students with 
different characteristics (i.e. Task 4). In order to identify different groups of 
students (i.e. metacognitively low and high achievers), K-Means clustering is 
utilized. This allows us to compare the results of the two extreme groups, 
assuming that the differences between them will be better visible. Additionally, 
the author has utilized the MMA instrument to study which components of 
student metacognition require more attention in entrepreneurship training 
courses (Task 3).  

Furthermore, in order to conceptualize the metacognitive awareness and 
metacompetencies of individuals, the fourth paper introduces the model and 
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connects the concepts with the context of learning. Based on this, the paper 
contributes to research Tasks 3 and 5.  

 
The contribution this thesis brings, both theoretically and practically, lies in the 
following. 

In terms of theory, the current research provides a new approach to assessing 
the impact of entrepreneurship education through the metacognitive abilities of 
students. In line with this, the new Measure of Metacognitive Awareness (MMA) 
assessment instrument has been developed to measure the level of metacognition 
in students participating in entrepreneurship courses.  

In addition, the model of enterprising and entrepreneurial competencies 
has been developed, including the metacompetencies of individuals 
currently in studies. This thesis follows the scientific discussion contending 
that metacompetencies are a combination of metacognition, meta-affection and 
metaconation. Based on this, the author argues that in order to enhance the 
impact of entrepreneurship education, it is necessary to increase an 
understanding of the role of all three components in training programmes 
allowing the students to become more employable and successful in society.  

The practical contribution concentrates on identifying the heterogeneity of 
students in terms of levels of metacognition, study level, study discipline and 
gender. Furthermore, information about the level of metacognition in students 
makes it possible to improve the effectiveness of entrepreneurship education by 
changing the thinking patterns of students to accommodate more enterprising 
elements. Besides, the availability of the MMA instrument broadens the set of 
tools measuring metacognition to facilitate adjustments to the entrepreneurship 
education based on the strengths and weaknesses in the thinking of individuals.  

 
The thesis is structured in the following manner. The first section presents the 

theoretical framework, including the concepts of enterprising and entrepreneurial 
learning, meta-abilities and metacompetencies, metacognition and metacognitive 
awareness, the connection between metacognition, success in learning and 
employability, metacompetencies in entrepreneurship education and its 
measurement. This is followed by the second section, which describes the 
philosophical worldview, methodologies applied including the principles of 
working with literature, design of the empirical research study, the principles of 
data collection and analysis. In the third part of the thesis, the results of the 
empirical research are discussed, followed by the conclusion and list of 
references.  

 
The list of the co-authored approbated publications presenting the research 

findings, is as follows:  
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1. THEORETICAL FRAMEWORK  

1.1. Enterprising and entrepreneurial learning competencies 

Enterprising individuals are widely acknowledged as key providers of wellbeing 
in societies. Multiple scholars have shared the view that there is a growing 
demand for enterprising individuals and entrepreneurs, by arguing that 
entrepreneurial activity has a widespread effect on economic growth and 
development (e.g. Acs et al., 2008; Stel, Carree, & Thurik, 2005). Thus, 
enterprising individuals are able to recognize different opportunities where 
others might not, and have the competencies that facilitate success both in 
entrepreneurship and when facing uncertainty in other contexts.  

Scholars have shared that competencies are abilities to use knowledge and to 
make things happen (Boyatzis et al., 2002). Thus, competencies are necessary 
for all people, allowing them to meet the demands of different tasks and reach 
their goals.  

It has been argued that entrepreneurial competencies can be seen as the 
higher order ability of the entrepreneur to perform a job successfully, by 
encompassing personality traits, skills and knowledge (Man, Lau, & Chan, 
2002). This thesis follows that entrepreneurial competencies involve both 
recognizing and taking advantage of opportunities, and seeing the company 
growth through creation to fruition (Chandler & Jansen, 1992); Izquierdo and 
Buyens (2008) have also suggested that the key contributors to entrepreneurial 
competencies are tolerance of ambiguity, locus of control, propensity to take 
risk, self-confidence, persistence, assertiveness, leadership, capacity for 
innovation, intuitive thinking and decision-making. With that, entrepreneurial 
competencies are context-based by focusing at least partly on entrepreneurship 
to enhance the abilities to create and manage a company. An entrepreneur is 
likely to take advantage of such an abilities. Still, non-entrepreneurs can also 
benefit from entrepreneurial competencies to a certain extent. Enhanced self-
confidence or an ability to persist with tasks and not give up immediately when 
obstacles arise is useful to any person wanting to become successful. Hence, 
Pool and Sewell (2007) have suggested that enterprising graduates (i.e. 
imaginative, creative and adaptable learners) would have most of the necessary 
skills for a successful career, and that entrepreneurial skills are only a valuable 
addition for graduates who want to be engaged in entrepreneurship.  

However, enterprising individuals and entrepreneurs cannot become 
successful without also developing enterprising competencies facilitating 
success not only during self-employment or when working for someone else but 
also under other circumstances. Enterprising competencies aimed at increasing 
the ability to adapt to the surrounding environment and a knowledge of the self, 
are needed by all the people, regardless of the level of their engagement with 
entrepreneurship or the context they operate in.  



18 

The findings of past research have stressed that the competencies of a person 
can be enhanced with teaching and learning (Boyatzis et al., 2002), addressing 
the role of education. Besides, education contributes to enhancing peoples 
performance, success and employability in a changing environment; that is, 
fostering enterprisingness (Yorke & Knight, 2004).  

Hence, the traditional teacher-centred learning process where students 
perform a passive role does not prepare them for the conditions where 
entrepreneurs act. Entrepreneurs need to remain constantly alert to new 
opportunities or market segments. If, for example, student do not receive related 
practical experience during their studies it is possible that their readiness to be 
engaged in entrepreneurial activities might be lower resulting in poor 
performance. Henderson and Robertson (1999) have also acknowledged that 
conventional teacher-led approaches to learning (stressing theory and conceptual 
thinking) contrast with the enterprising reality where only limited information is 
available at any moment. Subsequently, the learning process should aim to offer 
students an understanding of how entrepreneurs exploit new opportunities and 
learn from experience. To fulfil this, learning needs to facilitate more cross-
disciplinary thinking, resulting in a critical awareness best developed within an 
integrated framework of different disciplines (Warburton, 2003). In line with 
this, research findings suggest that learning is becoming both extensively 
dependent on the initiative of the individual (Weinert et al., 2011), and that it is 
changing to include more personalised, enterprising elements (Rae, 2010). In a 
similar manner, it has been argued that the best way to develop enterprising 
skills and behaviours is through adopting a teaching style that encourages 
problem solving and creativity (Jones & English, 2004).  

Such an approach is led by creativity, informality, curiosity and emotion, 
while entrepreneurial learning focuses more on managing ventures through 
recognizing and acting upon opportunities, or allowing enterprising individuals 
to develop entrepreneurial knowledge (Politis, 2005). With that, enterprising 
learning is more likely to increase the degree of freedom of an active and 
engaged individual compared to one pursuing a traditional approach. 
Nevertheless, one of the core elements of enterprising learning is an action-
oriented attitude towards a complex world (Kyrö, 2005), involving initiating 
goal-directed action and responding flexibly to situational demands. With 
developing a more proactive attitude to learning and facing problems in 
everyday situations, initiative and beliefs about one’s own abilities also become 
especially important. They could be better developed and the interest of the 
person increased if learning tasks are sufficiently challenging and require the 
person to adapt different skills creatively. Therefore, there is a need to 
increasingly adjust education to the needs of individual learners. This is 
supported by findings that a person’s self-esteem as well as beliefs regarding 
abilities and competencies play an important role in determining educational 
outcomes (Coutinho & Neuman, 2008; Geisler-Brenstein et al., 1996). 
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In order to develop the related learning competencies, a person has to be able 
to exert more effort to control and regulate learning to achieve the required 
results. Although, the development of the capacities enabling individuals to learn 
also implies changing education so that besides learning in schools, individuals 
will develop habits enabling them to continue learning throughout their adult life 
(Black et al., 2006).  

The issue of changing the content of learning has been on the agenda for 
some decades (Kyrö, 2005), causing scholars to constantly search for ways to 
provide new pedagogical approaches to innovative and enterprising teaching and 
learning. With that, scholars have proposed that the effectiveness of learning can 
be improved by actively engaging individuals in their own learning (Riggs & 
Gholar, 2009), facilitating not only the construction of but also ability to choose 
between different strategies depending on the circumstances.  

With that, deep and surface learning strategies have been identified. It has 
been argued that deep strategies can be more associated with cross-referencing, 
imaginative and independent thinking (Warburton, 2003), or intentions of 
individuals to understand and construct the meaning of the content to be learned 
(Gijbels et al., 2005). At the same time, surface learning places more emphasis 
on memorizing and reproducing what has been learned. Deep learning therefore 
engages more metacognition and self-regulation, enhancing enterprising learning 
competencies. Besides, teaching practices that provide more freedom to choose 
both content and methods of learning seem to encourage individuals to adopt a 
deep learning approach (Ramsden, 1997), and self-regulated deep learners (i.e. 
those with higher motivation to learn and to manage their learning environment), 
equipped with higher self-confidence also perform better (Blom & Severiens, 
2008).  

Nevertheless, knowledge about learning alone might not be enough to 
promote the achievement of increased enterprising learning; individuals also 
have to be motivated to use the strategies and stay alert to changes in the 
surrounding conditions. As noted by Pintrich and Garcia (1994), a person needs 
to understand the conditions under which a certain strategy might be more 
effective, and not just assume that one strategy is a priori better in any 
circumstances. Besides, individuals who understand how to control their own 
learning are also more likely to understand how to apply what they have learned. 
As a result of this, an individual will have increased abilities to cope with 
uncertainty, leading to greater success under real-life circumstances. This has led 
to a common opinion among scholars that the traditional approach to 
entrepreneurship education (e.g. teacher-centred passive learning in the 
classroom, lectures, business plans) does not satisfy today’s needs because of the 
increasing degree of complexity in the external environment.  

Consequently, the education system should shift focus from teaching to an 
increasingly student-oriented learning, which can be promoted by developing 
metacognition among students. Scholars have agreed that students can enhance 
their learning by becoming aware of their own thinking as they read, write and 
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solve problems (Mokhtari & Reichard, 2002). This is consistent with the 
findings of Schraw (1998), who argues for the importance of metacognition in 
learning, suggesting that it enables students to both manage their cognitive skills 
better and recognise weaknesses that could be corrected in the future. 
 

1.2. Meta-abilities and metacompetencies 

The topic of metacognition has already been the focus of entrepreneurship 
scholars for many years (Schraw, 1998). One of the first definitions of 
metacognition in entrepreneurship studies comes from Flavell (1979), describing 
it as a higher order cognitive process referring to organizing what individuals 
know and recognize about themselves, tasks, situations and their environments. 
He elaborated further that knowledge about metacognitive factors concerns what 
strategies are likely to be effective in achieving goals of different tasks. Even 
more, he contends that metacognition can be deliberately or unintentionally 
activated when engaged with a search for an effective strategy.  

Metacognitive experiences instead refer to cognitive or affective experiences 
that accompany any intellectual action. Flavell assumes that such experiences 
are especially likely to occur in situations that stimulate careful, highly 
conscious thinking (ibid.). He has importantly also concluded that metacognitive 
knowledge and metacognitive experiences (as part of cognitive monitoring), are 
partially overlapping concepts, with metacognitive experiences having effects on 
metacognitive knowledge, and activating strategies for achieving goals. 

The concept of metacognition has been further elaborated by Flavell (1987) 
stating that while a cognitive strategy serves to take the individual to some 
cognitive goal, the purpose of a metacognitive strategy is not to reach the goal, 
but rather to feel confident that the goal has been accomplished. This is 
important to consider with entrepreneurs constantly facing new, challenging or 
unfamiliar tasks. For example, when taking advantage of a new business-
opportunity or developing a strategy for entering a new market, it might 
therefore not be primary to see that plans are executed to the letter, but instead to 
stay alert for changes in the environment and adapt initial plans accordingly. 
Hence, utilizing meta-abilities facilitates the confidence that the task has been 
accomplished to meet the demands with a configuration of resources chosen 
depending on the goal and external conditions.  

In line with that, Schraw and Dennison (1994) established two major 
theoretical components of metacognition they refer to as knowledge about and 
regulation of cognition. Hacker (1998) in turn, divides metacognition into three 
types of thinking, namely, metacognitive experience – one’s current cognitive or 
affective state, metacognitive knowledge – what one knows about knowledge, 
and metacognitive skill – what one is currently doing. This suggests that 
metacognition is influenced by the emotions and mood of a person.  
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Connecting with entrepreneurship, Mitchell et al. (2005) have proposed that 
metacognitive thinking can be deliberately practiced in an entrepreneurial 
context and that it leads to the creation of entrepreneurial expertise. Moreover, 
individuals who have received metacognitive instructions will obtain 
entrepreneurial abilities faster than those who have not (ibid.). If this is correct 
then the skills of managing a company are likely to be mastered in a shorter 
period of time when a person is able to point to weaknesses in cognitive 
functioning. In line with that, Haynie et al. (2010) have proposed that the 
entrepreneurial mindset is metacognitive by nature, and that entrepreneurship 
courses are especially suitable for training metacognitive abilities.  

However, it is essential to argue that scholars use both the terms 
metacognitive skill (e.g. Cassidy, 2006; Johnson, 2006; Marshall-Mies et al., 
2000; Veenman & Elshout, 1999) and metacognitive ability (e.g. Batha & 
Carroll, 2007; Everson & Tobias, 1998; Warburton, 2003) when discussing 
metacognition. Hence, the terms are not synonyms and should not be used as 
such.  

The ability to think has been related to intelligence (Halpern, 2000: p.18), 
making it therefore inherent to any person. Consequently, everyone has the basic 
ability to think, regardless of the context or environment. However, cognitive 
abilities can be developed through learning and training in order to foster 
success under different conditions. Furthermore, meta-ability is an underlying, 
learned ability playing a role in the use of different knowledge and skills 
effectively (Watts, 2006). In line with that, Schraw and Dennison (1994) share 
the view that metacognition is the ability to reflect upon, understand, and control 
one’s learning. Skills in parallel are not inherent; they require learning and 
context-specific training leading to development over time, and are seen as 
dimensions of abilities (Anthoney & Armstrong, 2010). Therefore, this notion of 
abilities is used hereafter.  

Still, competence allows people to successfully meet complex demands 
through the mobilisation of different abilities, and learning how to understand, 
adapt and flourish in the contemporary world is a critical competence, acquired 
in an ongoing lifelong learning process (Deakin Crick, 2008). Consequently, key 
competencies can be characterized as being multifunctional, transversal across 
social fields, referring to an active, reflective and responsible approach to life, 
and incorporating know-how and analytical, critical, creative and 
communication skills.  

Scholars have underlined that metacompetencies are those which all 
individuals need for personal fulfilment and development, active citizenship, 
social inclusion and employment (Deakin Crick, 2008), and that 
metacompetencies facilitate the acquisition of other competencies (Delamare Le 
Deist & Winterton, 2005). With that, it has been acknowledged that 
metacompetencies are key competencies which overarch others (Cheetham & 
Chivers, 1996), and that they facilitate analysing, reasoning and reflecting about 
complex issues (Bager, 2008). This suggests that metacompetencies are not only 
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a set of more general, critical competencies, but also connect with the meta-
abilities of a person.  

This means that in universities together with developing professional skills in 
students also applicability of knowledge, their motivated learning and 
metaknowledge (i.e. meta-abilities, metacompetencies) become important. In 
this context metaknowledge involves individuals awareness about his or her 
thinking and an ability to monitor and change this (Gavelek & Raphael, 1985). 
Such an awareness helps to develop ability of learning to learn and supports 
acquisition of other knowledge. This suggests that universities should aim to 
develop metacompetencies in their students. Consequently, entrepreneurship 
education can make a significant contribution, as one of the goals of 
entrepreneurship programmes is to instil in students the learning and 
development of metacompetencies enhancing their preparedness for an 
enterprising life.  

 

1.3. Metacognition and metacognitive awareness 

Taking into account the different positions of social psychologists, drawing on 
the research of Schraw and developing the subject in the context of enterprising 
learning, this research follows the example of Haynie (2005). It builds on the 
view that emphasizes five incorporating components of metacognition as 
follows: goal orientation, metacognitive knowledge, metacognitive experiences, 
metacognitive choice and monitoring (or metacognitive control). This thesis 
asserts that learning depends on the learner’s ability to manage the meta-level 
abilities of self-regulation (Kyrö et al., 2012).  

Self-regulation has been defined as the ability to develop knowledge, skills, 
and attitudes, which can be transferred from one context to another (Boekaerts, 
1999). Increased self-regulation is crucial for the ability to monitor the effective 
use of available resources. Hence, within the context of lifelong learning, self-
regulation has an important role in forming decisions about the content of 
learning (Weinert et al., 2011). With that, there is little doubt that self-regulation 
plays an important role in influencing performance both at school and work. 
Furthermore, self-regulation has been connected with goal-setting abilities 
(Boekaerts, Maes, & Karoly, 2005), suggesting that individuals who are aware 
of what their goals are and how their goal system functions are in a better 
position to steer and direct its behaviour.  

According to Efklides (2009), goal orientation involves knowledge about 
what sort of goals people apply when specific situations or problems arise. As 
such it involves asking oneself questions about the requirements of the task, 
comprehension and possible contradictions and missing information that hinders 
understanding the task. Efklides (ibid.) explains further that goal orientation may 
also involve the establishment of sub goals and their sequencing, time-
scheduling, establishing check-points for monitoring the progress of the work or 
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going back and forth while reading instructions. At the same time, taking into 
account the changing entrepreneurial environment, Haynie and Shepherd (2009) 
have suggested that goal orientation is the extent to which a person interprets 
environmental changes in the context of personal, social or organizational goals. 
Therefore, the context and also the motivation for an individual to pursue goals 
becomes very important. Indeed, as suggested by Boulay et al. (2010), 
motivation and metacognition are very closely interrelated. For example, looking 
at any entrepreneur, it would be difficult to become successful without a share of 
motivation despite how well a person has planned activities, considered possible 
scenarios or is aware of the aspects of his or her thinking. However, Boulay et 
al. (2010) also argue that motivation relates more to the additional positive 
energy someone puts into actions. Likewise, the findings of Kyrö et al. (2008) 
suggest that motivation is more connected with the conative rather than the 
cognitive component of a human personality and intelligence, suggesting it is 
not an inherent part of metacognition. Nevertheless, while past research has 
identified three components of meta-abilities, this thesis focuses on 
metacognition, as it is still ambiguous how to develop it within the context of 
entrepreneurship education. 

Metacognitive knowledge reflects perceptions about oneself, and about 
others in terms of competencies, weaknesses, and how they think, comprehend 
and use memory (Flavell, 1979). Schraw and Dennison (1994) elaborated this by 
distinguishing in their research between declarative, procedural and conditional 
knowledge. They find that metacognitive knowledge is declarative in terms of 
including knowledge about oneself as a learner and about what factors influence 
one’s performance. Procedural knowledge, in parallel, refers to knowledge about 
doing things and is conditional on knowing when and why to use declarative and 
procedural knowledge (Schraw, 1998). However, when, why, and what kind of 
strategies to use and representations of reality, can differ between people and can 
be wrong or inaccurate when our epistemological beliefs are set (Efklides, 
2009). Besides, epistemological beliefs are crucial for the critical appraisal of 
thinking and reasoning. It has been shown that individuals who know about 
different kinds of strategies for learning, thinking and problem solving will be 
more likely also to use them. Therefore, metacognitive knowledge reflects the 
extent to which a person relies on what is already known about oneself, other 
people, tasks and strategy (Haynie & Shepherd, 2009).  

Metacognitive experience is an important metacognitive resource providing 
input that activates skills, controlling action and behaviour. It consists of 
individual experiences that are affective, based on cognitive activity and serve as 
a conduit through which previous memories, intuitions, and emotions may be 
employed as resources given the process of making sense of a given task 
(Efklides 2009, Haynie et al. 2010). Haynie et al. (2010) see it is important to 
note that knowledge and experiences can only be characterized as metacognitive 
in cases when the individual has an awareness of how that knowledge or 
experience relates to formulating a strategy for the task at hand. As suggested by 
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Efklides (2008), this awareness when expanded to emotions, feelings and 
attitudes is a crucial part of metacognitive experience. Furthermore, 
metacognitive feelings like the feeling of knowing, familiarity, difficulty, 
confidence, and so on, serve to some extent as indicators of learning. Put simply, 
metacognitive experiences allow individuals to better interpret their social world 
and, along with metacognitive knowledge, to inform the selection of a decision-
making strategy. Still, it can be too limiting to look at individuals’ past 
experiences from the metacognitive perspective alone. Past experiences and the 
ability to use them in the future can be affected by more than just cognition, 
suggesting a focus on meta-experiences including understanding one’s own 
learning through cognition, affection and conation (Efklides, 2008).  

Metacognitive choice defines the selection of what is perceived to be the 
most appropriate cognitive response from a set of available responses (Haynie et 
al., 2010). This means that depending on the context of the individual’s goal, a 
specific decision-making strategy will be selected and used to manage a 
changing environment. A cognitively adaptable individual, drawing on 
metacognitive knowledge and experience, can generate multiple, alternative 
strategies to make sense of changed external conditions, and select the most 
appropriate.  

Metacognitive control represents the process of re-evaluating and adapting 
motives, metacognitive resources, and the formulation of appropriate 
metacognitive strategies for managing a changing environment (Haynie et al., 
2010). They suggest that it allows a person to reflect on how, why, and when to 
use certain strategies. For example, one aspect of metacognitive monitoring is 
recognising task demands involving monitoring compliance with the planned 
sequence of processing and the time schedule that was set, the detection of errors 
and/or delays in execution, the detection of discrepancies between action and 
plan and checking the appropriate application of strategies (Efklides, 2008). Part 
of monitoring is also assessing the outcome of task processing involving 
processing against previously established criteria or standards that pertain to a 
certain quality (Veenman & Elshout, 1999). They may also involve strategies for 
the assessment of the quality of the planning, regulation and implementation of 
the strategies that were used.  

Since now the focus has been on defining metacognition and revealing its 
theoretical components. In order to successfully adapt the full extent of 
metacompetencies and metacognition, one has to be aware of them and capable 
of using them in a systematic manner. This involves the metacognitive 
awareness of the person. 

Schraw and Dennison (1994) suggest that metacognitive awareness is 
something that makes it possible to plan, sequence and monitor learning so that 
performance is improved. Moreover, Schraw (1998) has argued that promoting 
metacognition begins with building an awareness that metacognition exists and 
increases success. Therefore, it can be argued that awareness is an integrated 
part of the metaprocesses in learning; that is, it is difficult to develop meta-
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abilities without an awareness that the development is happening. This is 
supported by Sheorey and Mokhtari (2001), who have suggested that 
metacognitive awareness is connected to executing appropriate actions to 
achieve a particular goal. But metacognitive awareness has also been associated 
with social interaction and the need to communicate thoughts to others or to 
understand and judge the thinking of others (Efklides, 2008). Furthermore, it has 
been found that when both entrepreneurs and individuals with high task-mastery 
skills present a higher level of metacognitive awareness, this supports the 
desired outcomes of their respective actions (Haynie et al., 2010; Vrugt & Oort, 
2008), and that increased awareness about one’s thinking patterns results in 
enhanced critical thinking facilitated by metacognition (Magno, 2010).  

Metacognition is attracting rapidly increasing attention not only in scientific 
discussions about entrepreneurship and how to improve entrepreneurs’ abilities 
to manage the uncertainty related to their everyday actions, it is equally 
important in the educational context to help individuals to better manage their 
learning. People who are more aware and responsible for their own thinking, 
learning and behaviour could perform better than those who are not. For 
example, Mokhtari and Reichard (2002) have proposed that individuals have an 
ability to enhance their study outcomes through increased awareness of their 
own thinking when reading, writing and solving problems. Ibabe and Jauregizar 
(2009) share a similar view, suggesting that students who are unaware that they 
lack certain abilities, factual or procedural knowledge are unlikely to make 
sufficient effort to acquire or construct new knowledge.  

 

1.4. Metacognition, success in learning and employability 

The idea of enhancing metacognitive abilities in university focuses on 
developing individuals who are more conscious and responsible for their own 
thinking, learning and behaviour, so they could perform better not only in 
studies but also after graduation, aiming to increase their employability. It 
appears that individuals who choose to become cognitively engaged are those 
who are interested in the tasks they work on, and in parallel see value in them. In 
terms of increasing the success of students, the MMA instrument used in this 
thesis holds that such individuals put, for example, more value into thinking 
about what actually needs to be done (e.g. I think about what I really need to 
accomplish before I begin with a task), asking questions before starting to solve 
a problem (e.g. I ask myself questions about the task before I begin), and 
choosing the proper strategies for the task (e.g. I am aware of what strategies I 
use when engaged in a given task). Hence, employability serves as a critical 
condition for career success, and it is a continuous fulfilling, acquiring or 
creating of work through the optimal use of the competencies of a person (Van 
der Heijde & Van der Heijden, 2006). In line with that, past research has 
asserted that the employability of a person entails metacognition (Yorke & 



26 

Knight, 2004), and that promoting metacognition enhances the employability of 
students (Fynn, 2007).  

Scholars have also argued for the importance of self-management as a vital 
competency in a person fostering their success. In order to realize the full 
potential of a career, a person should develop self-management competencies, 
and individuals who reflect more actively about their goals and know what they 
want to attain, also report a higher level of success (De Vos & Soens, 2008). 
Thus, there exists a relationship between competency development, career 
success and the employability of a person (De Vos, De Hauw, & Van der 
Heijden, 2011).  

Still, it has been contended that teaching and learning methods that facilitate 
career development and the success of students need also to be personally 
engaging, and be based on the active involvement of students (Watts, 2006). 
Such methods can include, for example, role-play and problem-based or self-
directed learning. Hence, the students who are more used to monitoring their 
learning (adopting self-regulated learning, involving metacognition) will 
perform better (Vrugt & Oort, 2008). As a result of this, students can become 
more motivated about their learning and feel increased control over the 
development of their success. Besides, the experiential and problem-based 
learning model facilitates metacognition and consequently encourages self-
directed learning (Johnson, 2006). Moreover, scholars have asserted that 
increasing group work in school (Fitzgerald, 2010), and integrating this with 
real-world experiences motivates students to engage in metacognitive, reflective 
thinking (Ehiyazaryan & Barraclough, 2009), enhancing confidence and success.  

At the same time, scholars have concluded that students who are able to self-
regulate their learning, more easily understand their strengths and weaknesses in 
learning as well as the demands of specific tasks (Isaacson & Fujita, 2006). They 
follow that in order for students to be effective learners, they must adjust efforts 
based on their awareness and understanding of the level of the difficulty of tasks. 
Thus, students’ ability to monitor their learning (i.e. the level of metacognition) 
is essential for success.  

 

1.5. Metacompetencies in entrepreneurship education 

It has been shown that communication-skills, coupled with creativity, analysis 
and problem solving, are among the core metacompetencies of a person, aiming 
to assist in developing other competencies (e.g. self-development) (Cheetham & 
Chivers, 1996). The findings of past research underline that metacompetencies 
(e.g. ability to learn, adapt and create) provide the necessary resources to 
develop competencies in specific situations (Lester, 1995), or that competencies 
are based on metacompetencies (Buckley et al., 2009). Scholars have also 
stressed that adaptability (relating to the ability to identify critical qualities for 
future performance) and identity (relating to self-assessment, self-related 
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feedback, and forming accurate self-perceptions) are two key metacompetencies 
related to learning (Briscoe & Hall, 1999). Therefore, it is possible that 
metacompetencies (consisting of self-development and adaptability) in students 
can be developed through appropriately focused entrepreneurship education. 
With that, metacompetencies enhancing the self-regulation and control of 
individual resources are regarded as central for learners in order to enhance their 
success and employability. It can be further argued that metacompetencies are 
required to enhance the flexibility of an individual in facing the demands of 
different tasks both in their professional career and in learning. Subsequently, in 
order to take maximum advantage of entrepreneurship education, a student 
should be equipped with the knowledge or awareness of his or her strengths and 
weaknesses in learning, leading to a better understanding about the demands of 
tasks resulting in increased performance. The development of enterprising and 
entrepreneurial competencies, together with professional knowledge and skills 
also increases the competitiveness of students and graduates on the labour-
market. It can be expected that students have greater success when their skills 
and knowledge related to a specific field of studies are coupled with an 
understanding about how to use them creatively, to identify opportunities and 
exploit them. 

Nevertheless, Barth et al. (2007) have focused their attention on justifying 
that although competencies are learnable but not teachable, higher education 
(focused on the development of metacompetencies) needs a reorientation of 
learning processes. The learning process should strengthen both self-reliance and 
self-direction in students through their own experiences; that is, encouraging 
learning-by-doing (ibid). As such, the learning process is able to activate risk-
taking and creativity in students, as essential in entrepreneurship education 
(Jones & English, 2004). Drawn from this, the focus of entrepreneurship 
education should be to enhance levels of enterprising and entrepreneurial 
competencies through metacompetencies.  

Importantly, competencies, subjected to development in earlier stages of 
education, can at the same time become basic cross-curricular competencies (i.e. 
metacompetencies) in later stages of training (Weinert et al., 2011). For 
example, reading and writing skills developed during early childhood serve in 
the development of more advanced competencies required in studies or in 
professional career. The findings of Cheetham and Chivers (1998) have in a 
similar manner underlined that metacompetencies interact to produce various 
competencies (i.e. outcomes of the process). They continue by sharing that 
changes in competencies, perceived by oneself or others, lead to activating 
reflection, allowing to adjust the level of metacompetencies. In connection with 
such reflections, therefore, metacognitive abilities serve as a precondition for the 
activation of self-regulatory processes, fostering independent learning in a 
changing environment (Kyrö et al., 2012).  

Still, based on the tripartite model of the personality and intelligence of a 
person in education (Snow, Corno, & Jackson, 1996), further developed in the 
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context of entrepreneurship by Koiranen and Ruohotie (2001) and Kyrö et al. 
(2008), it has been underlined that all components of metacompetencies should 
be fostered, including metacognition, meta-affection and metaconation. 
Furthermore, differentiation between metacognition, meta-affection and 
metaconation is needed to complete a theoretical understanding of the interplay 
between these components, resulting in improving the learning process (Kyrö et 
al., 2012). Sitzmann et al. (2010) support this by noting that in past research, 
motivation has been seen as part of affective learning outcomes, suggesting there 
is still ambiguity about the exact contents of the metacognitive abilities of 
individuals.  

Nevertheless, scholars have stressed the central role of metacognition 
(Ramocki, 2007), and that it can serve as an indicator of the metacompetency of 
a person (Weinert et al., 2011). Therefore, this thesis focuses on fostering 
metacognitive abilities, and its role in fostering entrepreneurship education and 
success in students. 
 

1.6. Measurement of the level of metacognitive abilities 

In parallel with the discussion about the nature and characteristics of 
metacognitive abilities, it is vital to be able to measure their effect directly and 
explicitly. To this end, multiple instruments have been developed to capture 
different aspects of metacognition either in terms of motivation to learn (Pintrich 
& de Groot, 1990), text comprehension (Mokhtari & Reichard, 2002), task 
monitoring (Tobias & Everson, 1996), knowledge regulation (O’Neil & Abedi, 
1996; Schraw & Dennison, 1994), student performance (Pang, 2008) or 
adaptability (Haynie, 2005) (Table 1).  

The importance of the role of motivation, affecting the degree of active 
involvement with tasks, individuals beliefs about their abilities and 
competencies, and success in self-regulation has been acknowledged in the past 
by several scholars, as argued earlier in chapter 1.1. Pintrich and De Groot 
(1990) followed that motivation is connected to self-regulated learning (or 
metacognition) through students’ beliefs about their ability to perform tasks, 
beliefs about the importance of tasks and emotional reactions to tasks. They 
developed a 56-item measurement instrument Motivated Strategies for Learning 
Questionnaire (MSLQ). 

It has been contended that students who are motivated to learn, and believe 
that their schoolwork is interesting and important, are also more engaged in 
learning and comprehending the material (i.e. are capable of engaging in more 
metacognition). In addition, such students are more independent in their learning 
and persevere longer at difficult or uninteresting academic tasks than students 
who do not believe they can perform the task.  

The same concept of metacognition has been followed by O’Neil and Abedi 
(1996), who have additionally included the role of awareness, arguing that it is 



29 

not possible to take advantage of metacognition without being consciously 
aware of it. In line with this, they define metacognition as conscious and 
periodic self-checking of whether a goal is achieved. Based on this, they have 
provided a 20-item measurement tool known as the State Metacognitive 
Inventory (SMI), involving four subscales of metacognition: planning, 
monitoring, cognitive strategies and awareness. Therefore, it is assumed that 
higher levels of metacognition would lead to better academic performance, and 
that higher levels of metacognition would be exhibited during more difficult 
tasks by individuals with higher levels of education. Moreover, they argue that 
the MSLQ does not explicitly distinguish the components of metacognition (e.g. 
planning). This becomes especially critical in an attempt to more specifically 
determine the strengths and weaknesses in the metacognitive abilities of a 
person. Besides, although scholars have argued in favour of the instrument 
known as the Learning and Study Strategies Inventory (LASSI), developed by 
Weinstein et al. (1987) as a measure of metacognition (e.g. Downing, Ning, & 
Shin, 2011; Sandi-Urena et al., 2011), O’Neil and Abedi (ibid.) suggest that its 
focus is on study strategies and not on metacognition. Therefore, LASSI is not 
covered in this review of metacognition measurement instruments.  

 
Table 1. Metacognition measurement instruments  
 

Full name 
Short 
name 

Year Authors 

Motivated Strategies for Learning 
Questionnaire 

MSLQ 1990 
Pintrich and  
De Groot 

Metacognitive Awareness 
Inventory 

MAI 1994 
Schraw and 
Dennison 

Knowledge Monitoring 
Assessment 

KMA 1996 
Tobias and 
Everson 

State Metacognitive Inventory SMI 1996 
O’Neil and 
Abedi 

Metacognitive Awareness of 
Reading Strategy Inventory 

MARSI 2002 
Mokhtari and 
Reichard 

Generalized Measure of Adaptive 
Cognition 

GMAC 2005 Haynie 

Metacognitive Expertise – 
Assessment Tool 

ME-AT 2008 Pang 

Source: compiled by the author 
 
The measurement of the metacognitive awareness of people is similarly 

addressed by Mokhtari and Reichard (2002), who agree that awareness and 
monitoring of one’s comprehension processes are critically important aspects of 
skilled reading. Therefore, students can enhance their learning by becoming 
aware of their thinking processes when reading, writing or solving problems at 
school. Such information can also help teachers to better understand the needs of 
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their students. In order to assess metacognitive awareness and the perceived use 
of strategies while reading school-related materials, the researchers designed a 
30-item instrument referred to as the Metacognitive Awareness of Reading 
Strategies Inventory (MARSI). However, this instrument was designed for use 
among students between 6th and 12th grades, thus not involving the context of 
academic studies at university or entrepreneurship education.  

Although research on measurement instruments has largely focused on 
cognitive processes controlling and regulating learning, Tobias and Everson 
(1996) have acknowledged that affective processes have received less attention. 
This can have an impact to the accuracy of determining the level of meta-
abilities in people. With that they have argued for the importance of making 
accurate metacognitive estimates about whether new material has been learned, 
in addition to assessing if students have retained prior learning. Tobias and 
Everson have also shared that improving the accuracy of monitoring will 
enhance student ability to concentrate on new materials and skim over familiar 
content. For this purpose the measurement instrument Knowledge Monitoring 
Assessment (KMA) aims to evaluate the discrepancy between student estimates 
and their actual knowledge or ability (determined by their performance in a test). 
Based on this, students with less effective monitoring ability spend more time 
reviewing what they already know, rather than focusing on new material or 
updating partially learned content. Thus, such students, with less developed 
metacognition, might face difficulties when working with increasingly complex 
tasks either during studies or in building professional careers.  

It is evident that none of the approaches described above cover the full extent 
of metacognition, as acknowledged by Pang (2008), in that studies primarily 
explore only a few selected variables. In this regard, the 52-item Metacognitive 
Awareness Inventory (MAI) developed by Schraw and Dennison (1994) stands 
out as an attempt to fill this gap. In addition, this instrument has been developed 
specifically for the purpose of studying metacognitive awareness among students 
in university contexts. The instrument measures metacognitive awareness in the 
context of components categorized under the two groups – knowledge (i.e. the 
reflective aspect of metacognition) and regulation (i.e. the control aspect of 
learning). Knowledge of cognition therefore aims to measure awareness of 
strengths and weaknesses, knowledge of different strategies and when it is most 
useful to apply them. Regulation, instead measures planning, implementing, 
monitoring and assessing the use of strategies. Based on this, they have stated 
that metacognition is highly multidimensional and includes many different 
components. This has also been asserted via many studies in various academic 
settings. Hence, the MAI is a widely used instrument with findings showing that 
the gender of students does not have a significant influence on metacognitive 
awareness (Memnun & Akkaya, 2009; Stewart, Cooper, & Moulding, 2007), but 
students grades or performance (Batha & Carroll, 2007; Young & Fry, 2008), 
and the level of their self-confidence (Kleitman & Stankov, 2007) are 
significantly affected by the level of metacognition.  
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However, although these findings indicate there is a link between academic 
achievement and the level of student metacognition, it has been argued that, in 
using the MAI, it is not evident which components contribute most to the 
development of metacognitive abilities in students and in what combinations 
(Pang, 2008). With that, Pang has argued for the more complex model of 
metacognition, which would better follow its multidimensional and multifaceted 
nature. Thus, in order to examine the level of what she refers to as metacognitive 
expertise, the 50-item measurement instrument Metacognitive Expertise – 
Assessment Tool (ME-AT), reveals ten underlying components. In her research it 
has also been argued that by involving different complex components of 
metacognition, higher levels are more evident among high-achieving students 
(based on their grades). Hence, it has been argued that the ME-AT instrument 
can be applied to identify strengths in the metacognition of students in more 
detail and provide training to overcome any weaknesses.  

However, instruments intended for use among students in universities are 
limiting in the sense that they are, to a large extent, not suitable for studying 
entrepreneurs or the entrepreneurial context. This is due to differences between 
the environments in which students and entrepreneurs act. This provided the 
motivation for Haynie (2005) to develop a more context-independent 35-item 
measurement instrument (GMAC), which is applicable among students and 
entrepreneurs. It is also significant that this instrument identifies metacognition 
through the cognitive adaptability of a person. This seems to be a valid approach 
among all enterprising individuals whose success or failure depends to a large 
extent on the degree of their adaptability in rapidly changing surroundings. 
Hence, the ability to adapt in step with the surrounding environment allows the 
student to become more flexible about selecting different study strategies, how 
they implement them while making understanding new material easier. 
Furthermore, a person that is more adaptable is more likely to deliberately seek 
new ways of attaining goals instead of using the same approach or strategy for 
every task, thereby contributing to improving his or her performance. 

This thesis, draws heavily on the GMAC instrument primarily for two 
reasons. First, it introduces the concept of cognitive adaptability as a basis for 
the success of a person in a changing external environment, which is relevant in 
the circumstances under which entrepreneurs operate. Furthermore, it is context-
independent so that it can be used for studying students and entrepreneurs. 
Secondly, the GMAC instrument is an attempt to adopt a more comprehensive 
approach to metacognition compared to other available instruments. It suggests 
that there are five components of metacognition – goal orientation, 
metacognitive knowledge, metacognitive experience, metacognitive choice and 
monitoring (i.e. metacognitive control). Furthermore, this instrument makes it 
possible to create a new approach to assessing entrepreneurship education 
courses. In addition, it provides an opportunity to enhance the level of 
entrepreneurship education so that student metacognitive abilities and their 
employability on the labour-market will be increased.  
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2. METHODOLOGY 

2.1. Methodological choices 

Scholars have pointed out that decisions regarding methodological choices are 
important not only for better understanding of the surrounding world but also for 
the quality of the results (Onwuegbuzie & Leech, 2005). With that the 
philosophical approach as a view of the world, and a basis for methodological 
choices regarding the measurement of changes in individuals’ metacompetencies 
and thinking, must be defined.  

The subject of the research in this thesis concerns the development of 
metacompetencies in individuals. This, by nature, is a social activity taking place 
in interaction with others and with the surrounding environment. At the same 
time, the development of metacompetencies and metacognition in students can 
be studied only through changes in their perception of the self or by looking at 
changes in their behaviour. Our knowledge involves the sensations of 
metacognition. In line with that, the philosophical approach applied in this 
research is critical realism.  

The core concepts of critical realism have been developed as an alternative 
research approach for the social sciences. According to this approach there is a 
reality which exists independently of our knowledge and how it is perceived 
(Courvisanos & Mackenzie, 2011). In other words, reality (i.e. the metacognition 
of students) is only partly accessible for our direct observation. Additionally, to 
see it as it really is, one must learn and later reflect critically on what was 
learned and how it was perceived, addressing the role of retrospective 
monitoring in developing metacognition. Critical realism also suggests that the 
causal link between the phenomenon (i.e. level of metacompetencies and 
metacognition) and how it is perceived or experienced by a person is not 
activated automatically but depending on the presence of different conditions 
(e.g. intention or motivation). In line with that, two individuals might have 
similar capabilities that equip them to become successful entrepreneurs, yet 
because of different socio-economic or other conditions only one of them might 
realize this potential (Blundel, 2007). With that, metacognition cannot be 
separated from the person itself, and the context in which the development 
happens needs to be taken into account. Critical realism also states that in order 
to understand and change the social world it is necessary to identify the 
structures that generate events (Bryman, 2004). Hence, in the context of this 
thesis, in order to develop the metacompetencies of students, the task of a 
researcher is firstly to study what comprises metacompetencies and 
metacognition in students in learning. Subsequently, critical realism fits the 
author’s understanding of the research subject.  

Adopting the described philosophy also demands that the researcher use a 
certain research approach. As explained by Cohen et al. (2011), in subscribing to 
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the view that the surrounding social world and the phenomena in it make the 
objective reality existing externally from us, the research should predominantly 
focus on analysing the relationships between factors in that world. They 
continue that in this case the research should include more quantitative methods 
concerned with identifying elements and discovering how relationships are 
expressed to us. This thesis is an attempt to elaborate on the structure of 
metacognition in students with a focus on facilitating the development of their 
respective abilities through learning. This means that relying more on the 
principles of quantitative research (involving more tools for statistical data-
analysis and analytical modelling) allows for a better comparison of the levels of 
metacognition in individual students and helps determine the degree of change in 
relationships between components. 
 

2.2. Working with literature 

Understanding a philosophical worldview and research approach affects the 
methods for finding and reviewing existing knowledge about the research 
subject. As expressed by Hart (1998), the review serves as a justification for the 
selection of the research topic, design and methodology. He has also noted that it 
is necessary to be flexible and persistent in this process.  

The findings presented in this thesis use streams of literature from different 
fields of science including entrepreneurship, cognitive psychology and 
education. In order to increase the efficiency of finding relevant sources, it has 
been decided to combine different search strategies for all the research tasks. 
This involves taking advantage of domain-specific, trusted review and snow-
balling search strategies (Sørensen, 2004). Although, the choice about which 
strategy to use in a specific situation has been largely decided based on the 
demands of the situation alone; nevertheless, it is possible to describe an order of 
how the different strategies have been utilized throughout the research.  

With that, the strategy used for working with the literature for this thesis was 
domain-based. This strategy takes its starting point from a precise definition of 
the term under study and was therefore used to find references to core terms 
and resources in the domains of entrepreneurship (e.g. entrepreneurial and/or 
enterprising abilities), cognitive psychology (metacompetencies, 
metacognition, metacognitive awareness), and education (e.g. 
entrepreneurship education). The domain-based strategy was suitable for 
working with the literature especially in the early stages of the research, 
when it was necessary to study seminal works related to developing 
metacompetencies and metacognition in entrepreneurship education. While 
this strategy made it possible to reveal relevant influential scholarly works 
and major schools of thought, it also involved a trial-and-error approach in 
finding the relevant results. This resulted in making the entire process 
significantly time-consuming, although providing the possibility to find an 
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exact match. Drawn from that, in the next steps of the research it was 
necessary to combine domain-based with other available strategies in order 
to improve the efficiency of working with the literature.  

In order to better identify the relevant information, the author extended 
the use of the domain-based strategy with the trusted-review approach. This 
involves reviewing data from a limited amount of trusted high-quality 
sources (e.g. databases or journals). In terms of the topic of this research, this 
involves focusing attention on entrepreneurship domain-specific journals 
such as Entrepreneurship Theory and Practice, Journal of Business 
Venturing or databases EBSCOhost Web, Emerald, ScienceDirect, 
SpringerLink and Wiley. Adopting the trusted-review strategy made it 
possible to find additional relevant resources which had not come up in 
earlier searches, contributing to improving the overall quality of the research. 
Aside from that, it is also important because combining the two strategies 
served to formulate the worldview for the study. Moreover, this helped both 
to combine and clarify the research questions and hypotheses.  

However, as noted by Sørensen (ibid.) it is often not possible to apply the 
trusted-review strategy without the elements of snow-balling. This has also 
been apparent when working with the literature in this thesis. The logic of 
implementing snow-balling lies in selecting a few highly relevant articles and 
looking at their list of references for any other relevant sources to the subject 
of the study. With that, the snow-balling strategy could easily be combined 
with the other two approaches to find and present the most relevant scholarly 
resources.  
 

2.3. Study design  

Following the theoretical framework of the thesis, and focusing on the 
assessment of the level of metacognition in students, this thesis is based on an 
instrument developed by Haynie (in Hisrich, Peters & Shepherd, 2007). This 
measurement instrument, referred to as Generalized Measure of Adaptive 
Cognition, has been developed from the Metacognitive Awareness Inventory 
(Schraw & Dennison, 1994) with the aim to extend its applicability among 
entrepreneurs. Drawn from this, it is possible to further develop the GMAC 
measurement instrument.  

During the first phase of the research, the aim is to study how 
entrepreneurship education affects the level of metacognition in students. For 
this purpose the extent to which the GMAC measurement instrument can be 
used in the chosen context was tested. As a result, it is possible to adjust the 
instrument for the purposes of the assessment of metacognition in students 
participating in entrepreneurship education courses, in order to study how to 
develop entrepreneurship education in universities for the development of 
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student metacompetencies, aiming to foster their enterprisingness and success. In 
order to investigate how the success of individuals can be fostered by developing 
the level of their metacompetencies within the context of entrepreneurship 
education, this thesis is based on several inter-linked empirical studies.  

The first study aims to identify whether entrepreneurship training has an 
effect on the level of metacognition in the respondents. For this purpose the 
quantitative pre-test – post-test survey design is used, where students assessed 
the level of their metacognitive abilities both before and after a training course. 
In addition, the Generalized Measure of Adaptive Cognition (GMAC) 
measurement instrument was assessed as to whether it was applicable for 
revealing the structure of the metacognitive abilities of students.  

The questionnaire included 35 different statements on a 10-step scale, 
divided into five sections covering goal orientation, metacognitive knowledge, 
metacognitive experience, metacognitive choice and monitoring. Respondents 
were asked to score each individual statement on a scale of 1 to 10, based on 
their own judgment where “1” is equal to Not very much like me and “10” is 
equal to Very much like me.  

In addition, to find further evidence about factors contributing to changes in 
metacognition, an attempt was made to identify students who are more inclined 
towards being entrepreneurial. Students were asked to complete the 
psychological portrait test by Hisrich and Peters (1989) aimed at determining 
their propensity towards self-confidence, independence and risk-taking. 

The second study, in parallel, is an attempt to identify the impact of 
entrepreneurship education on different components of metacognition among 
different groups of students (i.e. metacognitively high- and low-achievers). For 
this purpose, the K-Means clustering methodology is used. Because the sample 
is from the first study and extended using a set of additional students, the survey 
design is similar to the first study – a quantitative single-group pre-test – post-
test survey design. This allows a comparison of the results of both studies. In 
order to recognize groups of students with different characteristics, the survey is 
complemented by the application of factor analysis and clustering methodology. 

The third study adds additional elements to the research sample in order to 
elaborate the empirically tested the GMAC measurement instrument. In order to 
ensure that the instrument can be used to better assess the level of metacognitive 
abilities in the respondents participating in entrepreneurship education courses, 
the MMA measurement instrument has been developed. In this process the 
factor analysis is conducted, which suggested discarding those statements which 
present only weak correlations, and reorder some other statements between the 
components. In addition, the reliability of the measurement instrument is 
assessed to determine whether the MMA is more applicable for measuring the 
level of metacognition compared to the GMAC.  

The fourth study focuses on empirically testing the MMA instrument 
developed earlier among students studying different non-economic disciplines. 
In order to study the role of different study methods, the sample of students also 
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includes datasets of respondents participating in a short and very intensive 
voluntary entrepreneurship course. For the purpose of identifying the groups of 
students, the same K-Means methodology as in the second study is utilized.  

The purpose of the fifth study is to provide evidence about how to enhance 
entrepreneurship education courses to foster the metacognitive abilities of 
students. In this context the respondents were asked to complete the 
questionnaire for the MMA instrument. The related datasets include both the 
students taking part in mandatory and voluntary entrepreneurship courses. In 
order to identify aspects of metacognitive abilities needing the most attention, 
the weakest statements have been chosen for closer analysis. This includes 
students taking part in both mandatory and voluntary entrepreneurship courses.  

These five studies should collectively provide information about how to 
foster enterprisingness and entrepreneurial behaviour in students with a focus on 
metacognition helping them to build successful professional careers.  

 

2.4. Data collection  

All the empirical datasets used in the current research have been collected at 
Tallinn University of Technology (TUT) among undergraduate and graduate 
students, between 2008 and 2011. For the first step, the datasets were collected 
during the fall semesters of 2008 and 2009 from students taking compulsory 
entrepreneurship training courses, lasting through the entire semester (i.e. 16 
weeks and 48 hours). This resulted in a sample size of 195 respondents from 
different engineering-related disciplines. The variety of disciplines included 
information technology, chemistry, thermal engineering, production engineering, 
mechatronics and physics. 

In the second step, these datasets were complemented with data collected in 
2010, adding 85 students from non-economic disciplines. Consequently, the 
entire dataset involved 280 students and spanned three academic years 
(2008−2010). This made it possible to increase the size of the sample and 
therefore increase the validity, and extend the variety of disciplines (involving 
logistics, and disciplines from the field of natural and technical sciences).  

In the third step, the existing dataset was extended using an additional 
secondary sample of 79 respondents participating in a short and intensive (i.e. 24 
hour) voluntary entrepreneurship course during 2009 and 2010. The purpose of 
the course was, besides writing a business plan, to develop the creativity, 
innovative thinking, self-assessment skills and teamwork necessary for an 
enterprising future. These courses were voluntary, with the assumption that the 
participants were more motivated to learn about entrepreneurship.  
 



37 

2.5. Data analysis  

The results from the students in the initial sample in the compulsory courses 
were analysed both by exploring the properties of the datapoints on the 10-step 
measurement scale and the factor analysis to identify whether the components of 
metacognition can be identified. In addition, in an attempt to better reveal what 
causes changes, and to test whether the five-component structure of 
metacognitive abilities of students proposed by Haynie is evident, the Bayesian 
Dependency Modelling is also utilized. For the purposes of conducting Bayesian 
modelling, a web-based application B-Course (http://b-course.cs.helsinki.fi/obc/) 
has been utilized because of its simplicity of use and prompt presentation of 
results. 

Still, the sample students also participated in several other courses besides 
entrepreneurship education. Therefore, in an attempt to explain changes in 
student learning, the author accepts that entrepreneurship training is not the only 
contributing factor. Nevertheless, entrepreneurship education courses are 
considered to provide the best opportunity for developing metacompetencies and 
metacognitive abilities in students.  

The results from the extended set of respondents participating in mandatory 
entrepreneurship courses have been additionally analysed by means of linear 
statistics, confirmatory factor analysis and clustering (K-means method), making 
it possible to identify the students with higher nd lower levels of metacognition. 
For the purpose of testing the measurement instrument among students using 
different study approaches, the results of the additional group of students taking 
part in the voluntary entrepreneurship course have been submitted to similar 
linear statistics and K-Means clustering analyses.  

K-means as a combinatorial data analysis clustering method aims to 
maximise intra-cluster similarity and minimise inter-cluster similarity between 
individual datapoints. For compatibility reasons with a Likert scale, Euclidian 
distance was chosen as the similarity function for this study. Using the K-means 
clustering method, based on the results of hierarchical clustering and considering 
the intra-cluster sum of squared errors, the students were divided into five 
groups, presenting at least 40 respondents in a cluster. As a result of conducting 
the cluster analysis, each respondent was assigned to a group of similar students. 

Still, before conducting the factor analysis on the sample, the linear 
correlation between variables has been examined in order to make sure that the 
variables meet the criteria for executing a factor analysis. The strength of linear 
dependencies permitting the inclusion of the statement in the analysis is set 
between .3 at the lower and .7 at the higher end. Therefore, statements with a 
linear dependency of less than .3 were removed from subsequent analyses. The 
factor analysis has been conducted using a maximum likelihood analysis with 
oblique, promax rotation, ensuring that estimates converge quickly. As a result 
of the factor analysis, six statements were discarded, leaving 29 for subsequent 
analyses. This is followed by a closer look examination of the meaning of the 
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statements, in order to evaluate the impact of the modifications, as an additional 
eight statements have been rearranged in this process.  

The validity of the resulting modified measurement instrument Measure of 
Metacognitive Awareness has been determined by calculating the reliability 
parameters for both GMAC and MMA instruments in terms of the Kaiser-
Meyer-Olkin measure of sampling adequacy (KMO) and Cronbach’s alpha. This 
is carried out for each of the five components of metacognition.  
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3. RESULTS 

3.1. Development of a new approach for the assessment of 
entrepreneurship education in university  

Previous research on the assessment of entrepreneurship teaching programmes 
has drawn attention to the limitations of assessment practices focused on new 
venture or job creation as being misleading and short-sighted (Fayolle et al., 
2006). Therefore, this study has been dedicated to assessing students attitudes 
toward entrepreneurial behaviour and entrepreneurial intentions (Hytti & 
Kuopusjärvi, 2004; Souitaris, Zerbinati, & Al-Laham, 2007) or the influence of 
social and environmental factors (Lüthje & Franke, 2004). The impact of 
entrepreneurship education on student intentions were also assessed by Fayolle 
et al. (2006) applying a methodology based on the theory of planned behaviour 
(Ajzen, 1991).  

In this thesis, the focus of assessment is on the development of more general 
competencies (i.e. metacompetencies) in students, and particularly 
metacognition. It follows the widely acknowledged notion that a person’s 
thinking affects his or her enterprising outcomes, leading to suggest that there is 
a need for different learning environments involving action-oriented and 
experiential learning styles, complemented with project-based, creative 
approaches which reflect how entrepreneurs actually live and learn (Collins, 
2006; Jones & English, 2004; Löbler, 2006; Pittaway & Cope, 2007).  

Considering the dynamic and unstable environment of entrepreneurship, 
metacognition plays a role in how people adapt to their developing and changing 
circumstances (Haynie & Shepherd, 2007). By taking a metacognitive approach 
to education, educators can thereby induce metacognitive thinking, enabling 
students to better gain knowledge about cognition and knowledge about the 
regulation of cognition (Schraw, 1998). Therefore, the inclusion of 
metacognitive elements in a teaching curriculum would be considered to be just 
as important as the content of the teaching curriculum itself; and 
entrepreneurship educators would be responsible for understanding how to 
develop such a metacognitive curriculum (Mitchell, et al., 2005). 

The aim of the current study is to assess the entrepreneurship training results 
through changes in the metacognitive awareness of participants. The research 
addresses this in terms of the following hypotheses:  

 
H1: The outcomes of entrepreneurship education courses that intentionally 

aim to change the metacognitive abilities of students have a positive correlation 
with student willingness to engage into entrepreneurial activities (Appendix1). 

H2: Different components of metacognitive awareness are differently 
influenced by entrepreneurship education courses (Appendix1). 
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To achieve this goal, a GMAC cognitive adaptability questionnaire was used 
to evaluate the awareness of the participants and the extent to which they reflect, 
think strategically, plan, know which is useful knowledge or skills for them and 
analyse or monitor themselves. An additional psychological profile 
questionnaire was used to divide students into two groups based on the extent to 
which they were inclined to be entrepreneurial (H1). To test H2, a factor analysis 
and Bayesian Dependency Modelling has been used. 

The survey results showed rather high scores on the 10-step scale (7–10) of 
students participating in the course, meaning that on average they have a rather 
high awareness of their own thinking processes. Already at the beginning of the 
training courses, the students assessed the level of their metacognitive abilities 
towards the higher end of the measurement scale for all five components. 
However, the comparison of the average assessments at the beginning and at the 
end of the course shows a small rise, indicating that entrepreneurship education 
has increased the metacognitive awareness of the students. When comparing the 
results of the survey for the two groups of students (entrepreneurial and non-
entrepreneurial), the entrepreneurial are more metacognitively aware of goal 
setting, adopting strategies to find solutions and monitoring processes compared 
to the non-entrepreneurial students. This shows there is a positive correlation 
between student metacognitive awareness and their willingness to engage in 
entrepreneurial activities, confirming hypothesis H1. 

Further, the unrestricted factor analysis, conducted on the empirical dataset in 
order to examine whether the five components of metacognition are present, 
reveals that the five statements are independent from each other. Although, 
based on the values of the correlation coefficients, they might be removed from 
further analysis, this might also be caused by the limited size or other properties 
of the sample. Hence, at this point, it is required to study the statements in 
greater detail in further analysis.  

The findings also indicate that students feel more comfortable with tasks they 
are already familiar with or when they have obtained complete information 
before starting the task. At the same time, metacognitive abilities relating to 
making tasks understandable or breaking complex problems down into smaller, 
easily manageable tasks, have been scored at the higher end of the measurement 
scale (see Appendix 1). Still, to a large extent, students seem to use the same 
strategies that have worked in the past, all over again. However, the findings 
reveal that abilities related to choosing between different strategies to achieve 
the learning goals have been scored lower, relative to other components of 
metacognition.  

Herewith it can be noted that the students’ thinking has been changed, 
expressed by changes in the strengths of the dependencies between different 
statements after the course (based on Bayesian modelling). The Bayesian 
Dependency Modelling reveals that the strength of the dependencies between the 
individual statements have on average grown stronger after the training course. 
More specifically, the findings indicate that both abilities to identify and choose 
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between ways to solve a problem (i.e. metacognitive choice) and monitor when 
the goal has been reached (i.e. metacognitive control) are the components 
presenting the greatest increase after the entrepreneurship training. This suggests 
that the thinking of students has become more controlled or structured during the 
training. Thus, students should have increased their knowledge about how to 
differentiate the most important knowledge (for the task or during learning) from 
the less important, and use this knowledge to increase the learning outcome and 
its performance.  

At the same time, abilities related to organizing both the time and available 
information have remained at almost on the same level after the training course, 
suggesting that there is potential for improvements. It is also essential that the 
students’ thinking has become increasingly systematic in terms of recognizing 
the importance of making the task or exercise at hand more understandable 
before actually beginning to solve it. Drawn from that, the students have on 
average scored a higher level of metacognition for all five components, 
supporting previous research findings that contend that the level of 
metacognitive abilities and success in people can be fostered with learning (e.g. 
Batha & Carroll, 2007; Blom & Severiens, 2008; Schraw, 1998; Vrugt & Oort, 
2008). Besides, it can be that the entrepreneurship training has had a positive 
impact in terms of reducing the over-confidence of students relying on thinking 
patterns that have worked previously, and increasing critical goal-setting skills.  

Nevertheless, the changes in the level of metacognitive abilities remain small. 
Hence, entrepreneurship education programmes might be turning less attention 
to the development of metacognitive abilities, although this should be a major 
focus. Entrepreneurship education has the potential to improve the abilities of 
students to regulate their learning and thinking in different circumstances in 
order to become more adaptable. Subsequently, students will become more 
accustomed to adjusting their thinking in response to external circumstances and 
think creatively and search for different approaches so as to increase their 
learning performance.  

In conclusion, the analysis confirms that the level of student metacognitive 
abilities has improved and the importance of different statements have been 
changed; that is, different components of metacognitive awareness are 
differently influenced by the course, supporting hypothesis H2.  

These results demonstrate the possibility of assessing the effectiveness of 
entrepreneurship training by observing changes in the metacognitive abilities of 
the participants. Furthermore, the contribution of these results is in proving that 
entrepreneurship education programmes have an effect on changing the way 
individuals think when faced with tasks in unfamiliar conditions. These results 
show that for the most part, the GMAC measurement instrument is applicable 
for assessment of the impact of courses, but it is necessary to modify it 
according to the aim of the study. The outcome of the factor analysis reveals the 
presence of eight factors that did not correspond to the theoretical assumptions. 
This could be due to instrumental failure. Therefore, developing the 
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abovementioned measurement instrument further represents a challenging 
perspective to increase the amount of empirical evidence and enhance the 
research of metacognition in educational settings. 

The findings also indicate that it is desirable to include in educational 
programmes those elements that enhance metacognitive abilities. In addition, the 
development of entrepreneurship education through enhancing different 
metacompetencies in students allows us to gain more insight into student 
learning strategies.  

In conclusion, the main contribution of solving the first task of the doctoral 
thesis provides new options for the development of entrepreneurship education 
in universities. 
 

3.2. Development of a measurement instrument for capturing the 
level of metacognition in students 

Although the focus of this research is to uncover the impact of metacognitive 
abilities in educational contexts and learning (Batha & Carroll, 2007; Downing 
et al., 2011), the amount of related empirical research is still rather limited. 
Despite the fact that several instruments are available to capture the diverse 
nature of metacognition, it is still uncertain what would be the most appropriate 
approach to take in assessing metacognitive abilities in students. The GMAC 
instrument developed by Haynie (2005) drawing on Schraw and Dennison 
(1994) is adjusted to assess metacognition in classrooms as well as in 
entrepreneurship contexts.  

However, the current research (Appendix 1) contends that Haynie’s 
instrument should be adapted to different contexts to make it suitable to capture 
the effectiveness of entrepreneurship education with respect to the level of 
metacognition in students. Moreover, the aim is to contribute to the discussion of 
metacognition assessment practices by further testing the applicability of the 
GMAC instrument among students in the Estonian sample. In connection with 
this, the following research questions have been developed:  

 
Firstly, to what extent does Haynie’s instrument work in the context of 

students with different professional and educational backgrounds? (Appendix 1; 
Appendix 2)  

Secondly, how can the instrument be adapted to better assess the level of 
metacognitive awareness in different students participating in the 
entrepreneurship education course? (Appendix 2)  

 
In order to provide an answer to the first research question, changes in 

students in the first sample have been monitored using Haynie’s measurement 
instrument (GMAC). While testing the individual statements of the instrument 
for inclusion in the factor analysis, the results suggested the exclusion of five 
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statements (Appendix1). These involve abilities related to applying strategies 
when solving problems (I think of several ways to solve a problem and choose 
the best one; I find myself automatically employing strategies that have worked 
in the past; My "gut" tells me when a given strategy I use will be most effective), 
and understanding the data (I create my own examples to make information more 
meaningful; I re-evaluate my assumptions when I get confused). Still, looking at 
the statements closely and applying Bayesian Dependency Modelling, there has 
not been sufficient evidence to argue for or against the exclusion of these 
statements. On one hand, the GMAC instrument aimed to measure 
metacognition – one component of the meta-abilities of a person. If this is 
correct, the five statements possibly expressed either affective or conative 
components instead. For example, the statement My "gut" tells me when a given 
strategy I use will be most effective refers to intuition, which is not 
metacognitive. However, I think of several ways to solve a problem and choose 
the best one concerns the ability of a person to think about multiple ways to 
solve a problem and selecting between them. Thus, based on Haynie, this refers 
to metacognitive choice and should not be excluded.  

In line with this, the instrument has been further investigated using an 
extended set of respondents, assuming that it will present more evidence about 
the applicability of the GMAC (Appendix 2). The values of correlation 
coefficients between the variables, a preliminary step for conducting a factor 
analysis, suggested that six statements do not involve the metacognition of a 
person, but presumably other components of meta-abilities (i.e. meta-affection 
or metaconation). Furthermore, it is interesting that from these six statements, 
four were also marked for exclusion using the first analysis described above. 
Thus, the statement I think of several ways to solve a problem and choose the 
best one, mentioned above, is appropriate for measuring the metacognitive 
abilities of a person. It means that in combination, statements I think about how 
others may react to my actions and I depend on my intuition to help me 
formulate strategies were additionally marked for exclusion. Based on this, 
students might feel excessively confident concerning their abilities, leaving less 
room for intuition. Hence, looking at these statements indicates that they involve 
more affective or conative responses to the task at hand. Drawn from this, from 
the six statements three involved the knowledge-component of metacognition, 
two the use of previous experiences and one the ability of a person to think about 
and select the most appropriate way to solve a problem.  

Hence, the findings of the first research question reveal that the six 
statements in the GMAC have been considered independent from the rest, 
indicating that the meaning of information for the students is considered less 
important than completing the task at the required level. At the same time, it 
might also be that in order to counteract the risk of failure, students prefer not to 
pursue their own strategies, but instead to follow instructions given by someone 
else. Therefore, using Haynie’s instrument in different contexts requires testing 
and adapting it to the environmental context. 
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In order to answer the second research question, the application of 
confirmatory factor analysis makes it possible to present a modified version of 
the measurement instrument, referred to as the Measure of Metacognitive 
Awareness (MMA). The MMA includes 29 statements, but it is equally 
important that eight of them have been reordered compared with the GMAC.  

For example, the statement I think of several ways to solve a problem and 
choose the best one previously belonged in the knowledge-component of 
metacognition, but was regrouped as part of the choice-component instead 
(Appendix 2). Efklides (2009) has argued that meta-knowledge serves as a 
platform allowing the person to select different strategies regulate learning. 
Now, if a student is not equipped with the necessary awareness, leading to an 
inability to regulate their learning, it might be that knowledge of the self is not 
engaged in choosing the best learning approach. In parallel, I ask myself if I have 
learned as much as I could have after I finish the task, connects to the ability to 
adopt the results of a learning task with existing knowledge so that similar tasks 
could be solved more effectively in the future. Although the statement has been 
initially grouped to involve abilities to choose between strategies, the adoption 
of new knowledge with existing knowledge heuristics and decision-making 
strategies would address the metacognitive knowledge component instead. 

In a similar manner, the statements I perform best when I already have 
knowledge of the task and I try to use strategies that have worked in the past 
involve knowledge about thinking, according to the GMAC. However, the more 
extensive the knowledge a person has in advance about the task, the greater the 
possibility that the task will be achieved using automatic cognitive responses. 
Therefore, actual meta-knowledge might not be engaged to an expected extent, 
and reflective monitoring abilities will be used more.  

At the same time, the statements I think about what I really need to 
accomplish before I begin a task and I organise my time to best accomplish my 
goals have been classified into the meta-experience component. This follows 
Efklides (2009), who suggests that meta-experiences involve estimates, 
judgments or feelings concerning learning tasks. In addition, she contends that 
learning involving affect together with volition activates self-regulation through 
regulatory loops.  

Finally, the validity of the MMA has been tested on both samples of students, 
confirming that compared with the GMAC instrument, the reliability of the 
MMA on average has not been decreased and it can be used for assessing the 
level of metacognition in the available context.  

The contribution this study brings lies in that the MMA instrument has been 
elaborated and tested considering the context of learning entrepreneurship. 
Moreover, the results of the analysis have shown that the MMA can be used to 
assess the impact of entrepreneurship education through changes in the 
metacognitive abilities of students. However, caution needs to be exercised in 
order to clearly identify the context where it will be applied. Apart from this, it is 
believed that it would generate more research, applying the instrument to better 



45 

understand the impact of entrepreneurship education on student metacognitive 
abilities.  

 

3.3. Assessment of the impact of entrepreneurship education on 
metacognitive abilities and the awareness of different groups of 
students  

The level of metacognitive abilities is not static from one person to another, and 
also has an impact on how a person succeeds in a changing environment. The 
underlying assumption of related research is that some individuals are more 
likely to start a business no matter what difficulties they might encounter. Thus, 
success will not take place only due to the amount of time and effort devoted to 
activities – both successful and unsuccessful individuals are equally able to 
extract these resources.  

Findings from past research have established that increased awareness of 
one’s thinking patterns promotes greater success both in entrepreneurship (Ku & 
Ho, 2010) and academic settings (Young & Fry, 2008). The findings also 
indicate that individuals who are engaged in metacognitive activities to a greater 
extent than others, do not necessarily work more or longer, but spend the given 
time more effectively (Schmidt & Ford, 2003). This addresses the need to focus 
the research on different groups of students, in order to identify better how to 
improve learning and entrepreneurship education in universities.  

Drawn from this, the research focuses on evaluating the influence of 
entrepreneurship education courses in terms of the metacognitive awareness of 
different groups of students (Appendix 3).  

The research measures changes in different statements of metacognition and 
its components (incl. goal orientation, metacognitive knowledge, metacognitive 
experience, metacognitive choice and monitoring) in students as a result of 
entrepreneurship courses. The main proposition is that students with different 
characteristics are influenced differently through entrepreneurship courses. The 
empirical evidence has been collected on the basis of student self-assessments 
from two samples using different approaches to learning (i.e. traditional project-
based and action learning). For the purpose of defining different groups of 
students, clustering is carried out.  

Findings of previous studies (Appendix1) have shown that students, when 
asked to assess their abilities to choose between different ways of achieving 
learning goals and to monitor progress in achieving them, have on average 
assessed their abilities as poorer compared to other components of metacognitive 
ability. Looking more closely at this reveals that the students presenting lower 
levels of metacognition also lack resource-management abilities or they have not 
had good experiences with that. Furthermore, abilities related to choosing 
between different strategies and monitoring progress have changed less 
especially among students receiving a more traditional teaching approach (i.e. 
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the first sample) (Appendix 3). In addition, the findings suggest that the students 
with a lower level of metacognition, also score significantly lower in terms of 
assessment practices when performing the tasks. Still, considering that these 
students are able to set goals for themselves, it might be that they just do not 
value the effort or are not used to assessing their progress after the task has been 
achieved in order to learn from this in order to improve their performance in the 
future.  

At the same time, abilities to set understandable and manageable goals have 
been scored significantly more highly among students with higher levels of 
metacognition. This could be because metacognitively high-achieving students 
might already be significantly more aware of their thinking patterns and 
metacompetencies before the training because of the characteristics of entire 
study programme, not only the entrepreneurship education programme.  

Metacognitively high-achieving students seem to be more accustomed to 
making short stops during the problem-solving process in order to check if the 
task has been correctly understood (i.e. monitoring component, Appendix 3). 
This can be an indication that they are more used to not just completing the task 
at hand, but making sure that the purpose of the task and the way to solve it are 
understood. Nevertheless, low-achieving students seem to be only modestly 
aware about the role and importance of reflection and reflective practices in 
developing metacompetencies (Appendix 3). It can be that such students just do 
not consider this as an important part of a successful learning experience 
because during earlier stages in their education they have excessively focused on 
only getting facts-based knowledge and good grades in specific disciplines 
without any real need to make the entire studying-experience more meaningful.  

In addition, it is evident that the gender of students is an important factor 
(Table 2). For example, among low-achieving students in the first sample, 
females have shown greater changes in terms of their ability to make tasks more 
understandable (i.e. MC knowledge, 12.0%), use previous experiences (i.e. MC 
experience, 11.1%) and make calculated choices (i.e. MC choice, 10.0%).  

 
Table 2. Magnitude of the impact of entrepreneurship training among low-

achievers between 1st/2nd sample (% on the scale of 0…100) 
 

 Male Female Undergrad Graduate 
Goal orient. 11.5 / 13.0 8.6 / 18.0 10.0 / 15.4 na 
MC know. 9.0 / 17.3 12.0 / 20.3 13.8 / 18.8 na 
MC exp. 8.3 / 15.0 11.1 / 11.8 4.7 / 13.5 na 
MC choice 4.5 / 12.7 10.0 / 18.0 7.0 / 15.2 na 
Monitoring 8.1 / 13.6 4.7 / 14.9 7.0 / 14.2 na 

Note: “na” denotes “not available”; changes among high-achievers do not 
exceed the limit of statistical significance  

Source: author’s extract from Appendix 3, Table 4 
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Male students, at the same time, developed more goal-setting (11.5%) and 
progress monitoring abilities (8.1%). However, the changes among students 
belonging to the second sample (voluntary course) were statistically 
insignificant.  

Looking at undergraduate students, the abilities to use past experiences, 
choose between strategies and monitor progress increased significantly less in 
the first sample (i.e. 4.7%, 7.0% and 7.0% respectively). However, as graduate 
students did not belong to the low-achievers, it is not possible to indicate if 
study-level had an effect.  

However, looking at this in terms of the difference between groups of 
metacognitively high- and low-achieving students reveals that it has decreased 
after the training among all components of metacognition. On the one hand, this 
might not be caused by entrepreneurship training courses alone. There are, after 
all, other courses and lessons taken by students during the semester. 
Consequently, it is reasonable to expect that additional latent variable(s) exist, 
which have not been covered within the scope of the current thesis.  

Despite that, the findings reveal that entrepreneurship education has had less 
influence on the level of metacognitive awareness among the group of high 
achievers. It is also essential that based on magnitude, these changes in the first 
sample remain statistically insignificant among metacognitively high-achievers. 
Therefore, it might be that the teaching method did not support the development 
of metacognition in those students (Appendix 3).  

Entrepreneurship education has, in parallel, produced relatively greater 
changes among low-achieving students. Before the training they presented the 
lowest levels in all five components of metacognitive abilities. After the training 
the same students indicate a greater than average relative increase in their 
assessments in all metacognitive components. More specifically, knowledge 
about metacognitive abilities has presented one of the greatest increases among 
low-achieving students in both samples (10.2% in the first sample and 18.7% in 
the second sample, Appendix 3). In addition, abilities related to setting 
manageable goals have been significantly changed by the training among low-
achievers in all groups of students. Based on this, the students have become 
significantly more aware of how to make tasks cognitively understandable and to 
break them down into smaller pieces, if needed. Moreover, students’ 
metacognitive abilities in the two different groups (i.e. high- and low-achievers) 
have become closer to each other after the entrepreneurship training, suggesting 
that the reasoning of low-achieving students has become comparable to that of 
the high-achieving (Appendix 3). Therefore, it is possible that on average the 
thinking of students has changed towards accommodating the patterns of high-
achievers. At some level this might even be the expected outcome of training, 
affected by the group-learning nature of entrepreneurship courses. This 
addresses the idea that students develop thinking and the ability to take 
advantage of it better in interaction with others through creating an environment 
where metacognition could be better enhanced.  
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This study contributes to the field by establishing that the level of 
metacognition in different students is affected differently by entrepreneurship 
education courses. The courses had a remarkably positive effect, especially on 
students with only moderate or lower levels of metacognition before the training. 
The results of the study also reveal the need to consider differences in 
metacognitive awareness when designing programmes, including more 
individual approaches in the learning process, and enhancing entrepreneurship 
education courses to increase the benefits for the students. 
 

3.4. Enhancing entrepreneurship education in engineering students 
to increase their metacognitive abilities and employability  

The competencies of a person can be enhanced via teaching and learning 
(Boyatzis et al., 2002). In line with this, research findings suggest that learning is 
becoming extensively dependent on the initiative of the individual (Weinert et 
al., 2011), and that the nature of learning is changing to include more 
personalised, enterprising elements (Rae, 2010). Carey and Matlay (2010) have 
witnessed a consensus among scholars about the growing pressure on higher 
education to become both more enterprising and entrepreneurial.  

In response to this, findings have asserted that being able to recognize and 
evaluate the learning of a person is important for reflecting thinking processes, 
and that making students aware of their learning can be promoted through 
metacognition (Boström & Lassen, 2006). It has been additionally confirmed 
that the entrepreneurial mindset, based on the ability of a person to be flexible, 
dynamic and self-regulating in changing environments, is metacognitive by 
nature (Haynie et al., 2010).  

Abilities such as mental control and executive functioning are what is 
expected from enterprising individuals and entrepreneurs. Besides, skills that 
facilitate adapting to changing environments contribute to the economic security 
of individuals (Jack & Anderson, 1999), and entrepreneurial behaviour can be 
developed with appropriately focused education (Liñán et al, 2008). Therefore, 
entrepreneurship education has to include not only studies for entrepreneurship, 
but also about and through entrepreneurship (Carrier, 2005; Garavan & 
O’Cinneide, 1994).  

The aim of this research is to seek ways to enhance entrepreneurship 
education for engineering students and develop their metacognitive abilities. In 
order to do so, the research questions are formed as follows: 

Firstly, what are the weakest components of metacognitive abilities among 
different groups of students?  

Secondly, how could entrepreneurship education be developed in order to 
increase the metacompetencies of students? 

The empirical evidence of the study, in terms of the MMA measurement 
instrument, has been analysed using the K-Means clustering methodology. This 
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is complimented with datasets concerning the psychological portrait test by 
Hisrich and Peters (1992). Findings indicate that besides gender, looking at 
study disciplines alone does not provide reliable predictions of the degree of 
enterprisingness in individuals.   

However, the research indicates that there is a surprising deficiency related to 
time-management (I organise my time to best accomplish my goals was scored 
low before the training), while this competency should be utilized by everyone 
engaged in any task (Table 3). Subsequently, students might need additional 
training on how to plan the steps to achieve their goals and to purposefully solve 
them with the available resources.  

 
Table 3. Percentage of students with the weakest aspects of metacognitive 

abilities from the two samples before and after the course (% of the 
entire samples) 

 

 
First sample 

Before      After 
Second sample 
Before     After 

 N=126 N=82 N=35 N=21 

Goal Orientation 

I ask myself how well I've accomplished my goals once I've 
finished 

4.3 1.8 11.4 2.5 

I organise my time to best accomplish my goals 7.9 6.1 6.3  

Metacognitive knowledge 
I challenge my own assumptions about a task before I begin 8.2 2.9 11.4 3.8 
I ask myself questions about the task before I begin 10.4 2.5 10.1  
I try to break problems down into smaller components 7.5 3.9 7.6  

I ask myself if I have learned as much as I could have after 
I finish the task 

12.9 6.8 16.5 7.6 

Metacognitive choice 
I ask myself if there was an easier way to do things after I 
finish a task 

6.4 4.3 6.3 6.3 

I ask myself if I have considered all the options after I solve 
a problem 

6.4 5.0 12.7 2.5 

Monitoring 
I find myself analysing the usefulness of a given strategy 
while engaged in a given task 

6.8 4.6 6.3  

I find myself pausing regularly to check my comprehension 
of the problem situated at hand 

8.2 3.6 5.1  

Note: only the greatest shares have been shown 
Source: author’s extract from Appendix 4 

 
Moreover, the ability to engage in retrospective self-assessment also seems to 

be under-developed among students. Asking questions after finishing with a 
task, in order to confirm what has been learned (I ask myself if I have learned as 
much as I could have after I finish the task), is not common among 
undergraduate and graduate students. This correlates with the inability of 
students to make calculated choices (both I ask myself if there was an easier way 
to do things after I finish a task and I ask myself if I have considered all the 
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options after I solve a problem have not been valued very highly). And even 
when students admit to setting goals and looking to achieve them, it seems that 
this is not a controlled process. This shows that assessment is not a regular habit, 
and is happening only when the result is very different from what has been 
expected. Students might need more practical examples about the usefulness of 
self-analysis, coupled with tasks forcing them to analyse the course of the steps 
they have taken, and how this relates to their employability on the labour market.  

The findings also reveal that metacognitively high-achieving students might 
have more knowledge on how to adapt their existing knowledge to suit the 
demands of various learning tasks (Appendix 3). This contributes positively to 
enhancing the degree of systematic and controlled thinking. Furthermore, 
students underestimate the usefulness of making sure they understand the tasks 
clearly, and choosing between different strategies to reach the best results. The 
ability to switch flexibly between different strategies and to question 
assumptions equally needs more attention in entrepreneurship education.  

In order to improve the assessment of achievement against the set goal, 
additional sub-goals and checkpoints might be necessary, and most importantly 
fixing the goal in the planning phase. At the same time, in terms of poor time 
management, and low interest in the results, it might also help to divide larger 
tasks into smaller ones. The checkpoints that make it possible to practise time 
management, while discussing expectations and possible outcomes of the task, 
could contribute to increasing student interest towards the learning task. Another 
useful strategy to improve challenging assumptions would be to allow students 
to express their beliefs about a task, so that a teacher could offer specific 
knowledge to challenge them. Moreover, it is believed that poor knowledge of 
different learning strategies could be improved by committing students to 
additional discussions, case-studies and problem solving tasks within 
entrepreneurship education.  

This is supported by Veenman et al. (2006), who contend there are three 
fundamental principles for successful metacognitive instruction, which should be 
followed in educational programmes. Firstly, metacognitive instruction needs to 
be embedded in the content of the studies. Secondly, students have to be 
informed about the usefulness of metacognitive activities, so that they will 
become more motivated and willing to make additional effort in learning. 
Thirdly, it has been pointed out that in order to guarantee the smooth and 
continuous application of metacognitive activity, prolonged training is needed. 
Therefore, to facilitate deeper changes in learning, it is not enough to limit the 
metacognitive practices to only a few courses. Instead there is a demand for 
cross-disciplinary curricular-orchestration within the university and a high level 
of awareness of metacognition among lecturers must be the norm.  

The contribution this study brings, is that in order to develop students with 
lower metacompetencies, entrepreneurship education courses should include a 
large variety of different active learning methods, which could be used in 
combination with more traditional ones. To be able to better cope in changing 



51 

environments, and feel satisfaction from learning, entrepreneurship education 
should also not concentrate on a few new learning methodologies but offer an 
integrated multi-methodical approach, developing different metacompetencies 
and meta-abilities in students.  
 

3.5. Developing a model of enterprising and entrepreneurial 
competencies with the inclusion of metacompetencies for 
learning  

A significant amount of previous research into metacompetencies in the field of 
cognitive psychology has also influenced developments in entrepreneurship 
education. In this relation, the findings of Kyrö et al. (2008, 273) have made a 
prominent contribution to the discussion by extending the original model by 
Snow et al. (1996, 247) and Koiranen and Ruohotie (2001, 104) in order to 
establish connections between different metaconstructs of personality and 
intelligence in the entrepreneurial context. In addition, Georghiades (2004, 366) 
states that all processes referred to in the definition of ‘meta-affection’ are either 
initiated or controlled by cognitive mechanisms, suggesting that anything ‘meta’ 
is heavily dependent on cognitive functions.  

The need to consider different metacompetencies in the domain of the 
discussion of entrepreneurship education makes it possible to foster not only the 
research which is currently developing, but to provide valuable input for student 
learning strategies. Individuals who choose to become metacognitively aware 
and engaged are those who are interested in the tasks they work on and in 
parallel see value in it, fostering their employability. They are also more willing 
to invest effort into thinking what needs to be done (e.g. I think about what I 
really need to accomplish before I begin with a task), clarifying the problem 
before starting to solve it (e.g. I ask myself questions about the task before I 
begin), and selecting proper strategies for the tasks (e.g. I am aware of what 
strategies I use when engaged in a given task). Hence, enterprising and 
entrepreneurial competencies with the inclusion of professional knowledge and 
skills serves as a critical condition for career success supporting the 
employability of students (Appendix 4).  

The central idea of the research is that there is a strong interplay between 
metacognitive, meta-affective and metaconative abilities, which emphasizes the 
need to consider all of these in future research. Boulay et al. (2010) proposes 
that meta-affectively intelligent systems focus on helping to increase the 
learner’s insight into his or her own feelings as a learner and also the ability to 
manage and regulate those feelings. And finally, meta-motivationally intelligent 
systems focus on helping the learner gain insight into his or her own motivation 
and ways of managing that are effective.  

The findings of previous research has underlined that based on the tripartite 
model of the personality and intelligence of a person in education (Kyrö, 
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Mylläri, & Seikkula-Leino, 2008), besides metacognition, meta-affection and 
metaconation also have to be fostered. This presents a challenging perspective 
for researchers and serves as one of the factors contributing to the current limited 
amount of research, especially on meta-affection and metaconation in 
educational settings.  

Nevertheless, scholars have stressed the central role of metacognition 
(Ramocki, 2007), and that it can serve as an indicator of the metacompetency of 
a person (Weinert et al., 2011). Therefore, the current research focuses on 
metacognitive abilities in entrepreneurship education, in order to study how 
entrepreneurship education can contribute to the development of metacognitive 
abilities in students in universities.  

Metacompetencies are required to enhance the adaptability and flexibility of 
an individual (Brown, 2003), while adaptability and identity are key 
metacompetencies related to learning (Briscoe & Hall, 1999). Following this, in 
order to take maximum advantage of entrepreneurship education, a person 
should be equipped with clear knowledge or awareness of his or her strengths 
and weaknesses in learning, leading to greater adaptability. The concept of 
metacompetencies and the model below (Fig. 1) contribute to creating a basis for 
future research to study how they could influence entrepreneurial and 
enterprising learning and behaviour in students. 

 

Fig 1. The model of the development of enterprising and entrepreneurial 
competencies in learning through metacompetencies 

 
With that, a valuable contribution has been made to the development of a 

new concept of entrepreneurship education, involving the need to consider the 
role of different metacompetencies. In addition, based on this, the suggestions 
presented here aim to increase levels of metacognition through entrepreneurship 
education.  
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4. CONCLUSION 

In order to increase the success of individuals in the labour market and in 
building their professional career, it is increasingly important to develop the 
adaptability and enterprisingness of individuals. Therefore, there is a need to 
foster not only skills in people, allowing them to foster outstanding professional 
knowledge, but also metacompetencies, allowing them to take advantage of 
skills in different circumstances and rapidly changing environments. This can be 
achieved by focusing education at all levels at enhancing lifelong learning,  
learning to learn and an awareness of thinking, leading to the development of an 
enterprising mind.  

The current thesis focuses on how to facilitate the employability and success 
of students through the development of entrepreneurship education training in 
the university in terms of the level of their metacompetencies. The aim of the 
thesis is to contribute to the development of an assessment instrument for 
entrepreneurship education in universities aiming to foster metacompetencies 
and enterprisingness in student. With that, the thesis focuses on 
metacompetencies through metacognition. The empirical research in parallel 
aims to reveal aspects of entrepreneurship education that contribute more to the 
development of metacognition in students. Hence, the thesis is based on four 
interconnected research papers, which together, focus on the subject of 
improving the level of student success in learning at university and when 
building professional careers after graduation, thereby contributing to their 
employability.  

This is addressed in terms of five research tasks:  
Firstly, focusing on the development of a new approach to the evaluation of 

entrepreneurship education at university.  
Secondly, in order to further elaborate the effect of entrepreneurship 

education courses, the thesis develops a measurement instrument for capturing 
the level of metacognition in students.  

Thirdly, the thesis seeks to identify how to assess the impact of 
entrepreneurship education on metacognitive abilities and awareness in different 
groups of students.  

Fourth, the thesis seeks to enhance entrepreneurship education for 
engineering students in order to increase their metacognitive abilities and 
employability.  

Fifth, to develop a model of enterprising and entrepreneurial competencies 
including the metacompetencies of an individual in learning. 

The research is based on the Generalized Measure of Adaptive Cognition 
(GMAC; Haynie, 2005) measurement instrument, which is used with a sample 
of students studying different non-economic disciplines at university. This 
instrument is chosen as the basis for the research because it includes a five-
component structure, covering not only a few selected aspects of metacognition 
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but the concept in a more comprehensive way. It is also important that the 
instrument introduces the concept of cognitive adaptability as a measure of 
success in individuals. In addition, this instrument is context-independent; in 
other words, it can be applied both in universities (among students) and in 
entrepreneurship (among acting entrepreneurs).  

The results and contribution of the research in terms of the abovementioned 
five tasks is as follows: 
 
Task1. The analysis confirms that the level of metacognitive abilities in students 
improved after the training. Moreover, the importance of different aspects of 
metacognition has changed; that is, different components of metacognition are 
influenced differently during the learning process. Therefore, it is possible to 
assess the effect of entrepreneurship training by observing changes in the 
metacognition of participants. This makes it also possible to improve the 
abilities of students, to increase the monitoring of learning and thinking in 
different circumstances in order to become more successful.  

Thus, the thesis contributes, firstly, in proving that education has an effect on 
changing the way individuals think when faced with tasks in unfamiliar 
conditions. Secondly, by presenting that the GMAC measurement instrument is 
to a large extent applicable for assessing the impact. Although, it is necessary to 
modify the instrument to suit the aims of the study. Consequently, this new 
approach to assessing the impact of education opens new opportunities for the 
development of entrepreneurship education in universities.  

 
Task2: In order to address the need to further develop the GMAC measurement 
instrument, the findings present a modified version referred to as the MMA. This 
instrument has been tested on two different samples of students, confirming that 
it can be used to assess the level of metacognition and changes in the level 
among students.  

The main contribution this brings lies in the fact that the GMAC instrument 
has been elaborated and the MMA has been tested considering the context of 
studying entrepreneurship.  

 
Task3: The results of assessing metacognition in different groups of students 

indicate that those with lower levels of metacognition before the course display a 
greater than average increase compared to students with higher levels of 
metacognition. Therefore, the thinking of students with lower metacognition has 
become more comparable to those with a higher level of metacognition. It is also 
important that students with lower levels of metacognition have become 
significantly more aware of how to make tasks cognitively more understandable 
and to break them down into smaller pieces. However, they lack resource-
management abilities, which are crucial not only in entrepreneurship. In 
addition, these students have deficiencies in terms of assessment practices when 
performing the tasks.  
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Students with a higher level of metacognition show significantly higher 
scores in terms of their ability to set understandable and manageable goals. At 
the same time, they are only modestly aware of the role and importance of 
reflection and reflective practices in developing their thinking and 
metacompetencies. Still, these students already scored in the upper end of the 
measurement scale (i.e. 80% and more) before the course. As the changes have 
remained small especially among students participating in courses with more 
traditional teaching approaches, the teaching method might not sufficiently 
support the development of their metacognition.  

 
Aside from that, it is evident that entrepreneurship training has had a greater 

impact on females than males, and female students rate their metacognition 
higher than males.  

The contribution of this study lies in establishing that the level of 
metacognition in different students is affected differently by the 
entrepreneurship education course. Therefore, differences in the metacognitive 
awareness of students have to be considered when designing course 
programmes. 

 
Task4: The findings indicate that the ability to learn from already completed 
tasks is problematic both before and after courses. Students might be more 
accustomed to completing the given tasks without actually learning how to 
enhance their knowledge and skills. They seem not to sufficiently value the 
importance of identifying their strengths and weaknesses in learning. This could 
indicate that students have adopted an approach during their studies that simply 
aims to complete the task at hand. Still, the fact that the amount of these students 
has significantly decreased after the training suggests that after the courses they 
are more aware of how retrospective monitoring helps to achieve the goals of 
learning.  

Nevertheless, asking themselves questions after finishing the task in order to 
make sure sufficient lessons have been learned, is not common among students. 
Deficiencies are evident in terms of choosing the best way to solve a problem 
(i.e. reviewing the chosen strategies), and asking whether everything has been 
taken into account to achieve a better performance (i.e. making sure the task has 
been fully understood). This indicates that self-analysis is not a regular habit, 
happening only when the result of actions is very different from what has been 
expected. Nevertheless, the students’ weaknesses in reflecting upon how well 
they have understood a task can also be explained by the lack of providing 
students with the necessary experience during earlier studies.  

In order to further improve the related abilities it would be useful to give 
students tasks which require them to incorporate elements of previous tasks, also 
directing them to analyse the usefulness of the available information. In addition, 
this facilitates critical information assessment skills and would help students 
improve their understanding of the context and requirements of tasks.  
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However, the findings also present a surprising deficiency related to time-
management, which should be an ability utilized by everyone engaged in any 
task. Thus, students might need additional training in planning the steps to 
achieve their goals and solve tasks. Still, as this aspect is weaker among the 
students in the first sample, it could be the result of using traditional teaching 
methods focusing on lectures and both theoretical and impractical tasks. 
Therefore, the environment and approach for teaching entrepreneurship and 
enterprising behaviour needs to be modified to provide more real-life hands-on 
experience with practicing entrepreneurs.  

This contributes by indicating that in order to help students with lower 
metacompetencies, courses in entrepreneurship education should include a 
variety of different active learning methods, which could be used in combination 
with more traditional ones. This would increase student satisfaction with 
learning achievement.  

 
Task5: It has been underlined that all components of meta-abilities should be 
fostered in learning, including metacognition, meta-affection and metaconation. 
The differentiation of metacognition, meta-affection and metaconation is 
necessary to obtain a complete understanding of how the components interact, 
resulting in improving the learning process. Although, the findings in this thesis 
are based on a focus on metacognition as it is still ambiguous how to develop 
this within entrepreneurship education.  

More importantly, the concept of metacompetencies and meta-abilities in 
learning, and how this affects the employability of the individual and his or her 
knowledge and skills has been included in a model that contributes to 
establishing a foundation for future research on how this influences 
entrepreneurial and enterprising learning and behaviour in students.  

 
The author’s theoretical, methodological and practical contribution through 

this thesis will now be described. 
 
Theoretical and methodological contribution of the thesis 
The author has contributed by developing a new approach to assessing the 
impact of entrepreneurship education through metacognition in students. 
Furthermore, the new assessment instrument, the Measure of Metacognitive 
Awareness (MMA), has been developed by elaborating the Generalized Measure 
of Adaptive Cognition (GMAC) in order to measure the level of metacognition 
in students participating in entrepreneurship courses.  

In addition, the author has contributed to a model of metacompetencies in 
entrepreneurship education. While the model emphasizes metacognition and 
metacognitive awareness, it provides a foundation for further research regarding 
the other components of metacompetencies. The author states that 
metacompetencies are a combination of metacognition, meta-affection and 
metaconation, and that in order to enhance the effectiveness of entrepreneurship 
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education, it is necessary to increase awareness of all three components to allow 
students to become more employable and successful in society. The author has 
also contributed by providing suggestions for how to develop metacognition.  

 
Practical contribution of the thesis 
Author has identified a heterogeneity of students in terms of the two extreme 
groups with higher and lower levels of metacognition. Furthermore, the 
differences between students have been presented based on the level of studies 
(i.e. undergraduate and graduate), study discipline (i.e. technical and natural 
sciences) and gender, making it possible to provide evidence of different levels 
of metacognition. Information about the different level of metacognition in 
students makes it possible to improve entrepreneurship education at university, 
and change the thinking patterns of students to accommodate more enterprising 
elements. The author has also identified weaknesses in individual components of 
student metacognition, and based on this, indicated how to improve 
entrepreneurship education in the future. Consequently, students will become 
more successful when facing complex tasks in an entrepreneurial environment. 

In addition, using the MMA measurement instrument contributes to widening 
the set of empirical tools for assessing the level of metacognition, making it 
possible to adjust the content of entrepreneurship education based on the 
strengths and weaknesses in an individual’s thinking.  
 
Limitations and future research 
It is important to acknowledge the limitations of this thesis. Firstly, the new 
MMA measurement instrument has only been tested among students from one 
university because the inter-university context has not been the focus of the 
research. Secondly, the variety of study-disciplines has to be considered when 
assessing the results. Although different non-economic disciplines have been 
included in the empirical research, their variety should be further extended. This 
means that students studying creative arts, design or music could be included in 
the future. 

In addition, it is important to continue research into metacompetencies and 
specifically meta-affection and metaconation based on the model proposed in 
this thesis. This would help increase our understanding of how to enhance 
entrepreneurship education and the future competitiveness of students on the 
labour-market. 
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KOKKUVÕTE 

Käesolev doktoritöö tugineb arusaamale, et lisaks erialastele teadmistele ja 
oskustele on tänapäeval järjest olulisem üliõpilaste motiveeritud õppimine, 
teadmiste kasutatavus ja metateadmine (ehk metaoskused/-võimed või 
metakompetentsus). Viimane tähendab isiku teadlikkust oma meelte tegevusest 
ja meeleseisunditest ning võimet neid kontrollida ja muuta (Gavelek ja Raphael, 
1985). Selline teadmine aitab kaasa õppima õppimise võimekuse arendamisele, 
toetab teiste teadmiste ja oskuste motiveeritud õppimist ning ka teadmiste 
suuremat kasutatavust praktikas. Ettevõtluse kontekstis võimaldab isiku 
metakompetentsus kohaneda kiiresti väliskeskkonna muutustega ja teha õigeid 
otsuseid probleemide lahendamisel, ärivõimaluste avastamisel, hindamisel ja 
rakendamisel muutuvas väliskeskkonnas. Seega loob üliõpilaste metakompe-
tentsuse arendamine ülikoolis eeldused lõpetanute konkurentsivõime kasvuks 
tööturul nii ettevõtjana kui ka ettevõtliku palgatöötajana. 

Ettevõtluse kontekstis on metakompetentsust vähe uuritud, mistõttu käesolev 
töö täiendab ja arendab edasi seniseid uuringuid, et lisada ettevõtlusõppe 
arengusse uus lähtepunkt – üliõpilase metakompetentsuse arendamine. Paljud 
autorid on metakompetentsust vaadelnud kolme komponendina, st metakogni-
tiivsus, metaafektiivsus ja metakonatiivsus, mis on omavahel tugevalt seotud ja 
toimivad koos. Metakompetentsuse kõik komponendid toetavad üliõpilaste 
ettevõtlikkuse ja ettevõtluskompetentsuse arendamist, mistõttu teadusuuringud 
selles valdkonnas on määrava tähtsusega, et arendada õppeprogramme ja –mee-
todeid, mis tagavad noorte spetsialistide eduka toimetuleku tööturul. Siinne 
uurimus alustab sellest, et keskendub üliõpilaste metakognitiivsete võimete aren-
damisele ülikooliõppes. 

Doktoritöö toetub neljale üksteisega seotud teadusartiklile. Töö eesmärk on 
panustada hindamismeetodi arendamisele ettevõtlusõppe taseme tõstmiseks üliõ-
pilaste metakognitiivsete võimete täiustamise kaudu. Selleks on autor püstitanud 
viis uurimisülesannet: 

1) Arendada välja uus lähenemine ettevõtlusõppe hindamiseks ülikoolides. 
2) Mõõteinstrumendi (küsimustiku) arendamine, et hinnata üliõpilaste meta-

kognitiivsete võimete taset. 
3) Ettevõtlusõppe mõju hindamine eri üliõpilasrühmade metakognitiivsete 

võimete ja selle teadlikkuse taseme kaudu. 
4) Ettevõtlusõppe arendamine, et tõsta insenerierialade üliõpilaste metakog-

nitiivseid võimeid ja suurendada nende konkurentsivõimet tööturul. 
5) Ettevõtlikkuse ja ettevõtluskompetentsuse mudeli arendamine, et siduda 

see üliõpilaste metakompetentsusega õppimise kontekstis. 
Uurimistöö esitab uue lähenemise ettevõtlusõppe mõju hindamisele üliõpilas-

te metakognitiivsete võimete täiustamise kaudu. Selleks on kasutatud küsimus-
tikku Generalized Measure of Adaptive Cognition (GMAC; Haynie 2005), mida 
on testitud mittemajanduserialasid õppivate üliõpilaste valimiga. Küsimustik 
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sisaldab 35 metakognitiivsust puudutavat väidet, mis on jaotatud viide gruppi 
(eesmärgipüstitus, metakognitiivsed teadmised, metakognitiivsed kogemused, 
valikute langetamine ning metakognitiivne kontroll ehk tulemuste monitooring). 

Uurimistöö tulemused näitavad, et üliõpilased hindavad oma metakogni-
tiivseid võimeid keskmiselt üsna kõrgeks juba õppe alguses. Üliõpilaste 
enesehinnang paljudele väidetele eesmärgipüstituses, saadud teadmiste ja koge-
muste ning käitumuslike valikute kohta muutub aga ettevõtlusõppe käigus, mis 
näitab muutusi üliõpilaste metakognitiivsuses. Märgatavalt rohkem kasvasid 
hinnangud ülesannete eri lahendusteede leidmise ja nende vahel valimise 
võimekuse kohta. Sarnane kasv on seotud ka tulemuste saavutamise seire 
võimekusega, mis tuvastab ülesande või probleemi lahendamise. Muutusid hin-
nangud ka ressursside kasutamise organiseerimisega seotud oskustele pärast 
ettevõtlusõppe läbimist, mis näitab, et neid oskusi on võimalik õppe käigus 
arendada. Kahtlemata mõjutavad üliõpilaste metakognitiivsust kõik vaadeldud 
perioodi õppeained. Töös on küsitletud üliõpilasi, kes osalesid ettevõtlusõppes, 
ja töö on suunatud siiski ettevõtlusõppe arendamisele, kuigi mitu uuringu 
tulemustest lähtuvat ettepanekut võivad sobida ka teiste ainete arendamiseks. 

Bayesi võrkude analüüsimise teel saadud täiendavad tulemused näitavad, et 
suurimad muutused metakognitiivsete võimete struktuuris toimusid siis, kui 
probleeme lahendati varasemate teadmiste ja kogemuste abil. Kui ettevõtlusõppe 
kursuse alguses hindasid üliõpilased tulemuste saavutamise seire võimekust 
kõrgemalt, toetudes varasematele kogemustele, siis pärast kursust tõusis varase-
mate ja uute teadmiste kasutamise olulisus. Need tulemused kinnitavad, et õppe 
abil on võimalik mõjutada üliõpilaste teadlikkust ja võimet hinnata, kontrollida 
ning juhtida oma mõttetegevust ja käitumist, mis reguleerivad õppimist ja 
muudavad üliõpilased kohanemisvõimelisemaks ning edukamaks nii õppes kui 
ka tööturul. 

Uurimistulemused toovad siiski välja selle, et GMAC-instrumendi rakendata-
vuse suurendamiseks ja täpsemate tulemuste saamiseks tuleks seda paremini 
kohandada nii, et seda saaks kasutada eri kontekstides ja taustaga üliõpilas-
rühmades. Lähtudes soovist analüüsida 280 üliõpilase tulemusi selle alusel, 
kuidas üksikud väited jaotuvad viie väidetegrupi vahel, on autor välja pakkunud 
täiustatud hindamisinstrumendi − MMA-küsimustiku (Measure of Metacognitive 
Awareness). Nimetatud instrument mõõdab täpsemalt üliõpilaste metakognitiiv-
sust ja täiendab empiiriliste uuringute kogemust selles valdkonnas. Üliõpilas-
rühmade MMA-küsimustiku abil saadud tulemuste analüüs näitab, et 
madalamalt (nõrgemalt) hinnatud metakognitiivsusega üliõpilastel on muutused 
suuremad kui kõrgemalt (tugevamalt) hinnatud metakognitiivsusega üliõpilaste 
seas. Kahe grupi võrdluses võib enesehinnangute alusel välja tuua, et ressursside 
oskuslik kasutamine on problemaatiline eelkõige madalama metakognitiivsusega 
üliõpilaste seas. Neil jääb puudu ka võimekusest saavutatud tulemusi kriitiliselt 
hinnata. Samas paistavad kõrgema metakognitiivsusega üliõpilased silma 
oskustega seada endale arusaadavaid ja saavutatavaid eesmärke. On siiski ilmne, 
et üliõpilased ei ole eriti teadlikud sellest, kui tähtis on saavutatud tulemuste 
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tagasiulatuv hindamine (reflektsioon) mõtlemise ja hoiakute kujundamisel. 
Lisaks on muutused kõrgema metakognitiivsusega üliõpilaste mõtlemises suures 
osas statistiliselt väheolulised. See puudutab logistikat ja loodusteadusi õppivaid 
üliõpilasi, millest võib teha järelduse, et kasutatav õppemetoodika pole piisavalt 
mõjutanud nende üliõpilaste metakognitiivsete võimete arendamist. Samas on 
naissoost üliõpilased hinnanud oma metakognitiivsust tugevamaks kui mees-
soost üliõpilased. Uuringu tulemusena selgub, et erinevus kõrgemalt ja 
madalamalt hinnatud metakognitiivsusega üliõpilaste vahel on ettevõtlusõppe 
käigus vähenenud kuni 20%. Seega on ettevõtlusõppel (ja ka teistel ainetel) 
vaadeldud perioodil olnud oluline mõju eelkõige madalama metakognitiivsete 
võimetega üliõpilastele. 

Järgnevalt uuriti täpsemalt kõige madalamalt hinnatud väiteid mittemajan-
duserialade üliõpilaste seas. Ilmnes, et ettevõtlusõppes tuleks oluliselt parendada 
eelkõige üliõpilaste aja ja teabe kasutamise oskusi. Siin on tähtis, et üliõpilased 
analüüsivad ja hindavad (sh seavad kahtluse alla) enda oletusi igast küljest enne, 
kui ülesannet lahendama asutakse, ja sel moel veenduvad, et saavutatakse parim 
tulemus. Ettevõtlusõppes peaks pöörama tähelepanu ka üliõpilaste oskustele oma 
tegevusi varem planeerida ja püstitatud eesmärkide saavutamist kontrollida. 
Tähtis on suurendada ka ülesannete hulka, mis näitavad keeruliste ülesannete 
osadeks jagamise teid ning selle kasulikkust probleemide paremaks lahenda-
miseks.  

Lisaks tuleb üliõpilasi edukuse suurendamiseks suunata ettevõtlusõppes 
hindama valitud strateegiaid ja analüüsima, kas ülesanded on täielikult arusaa-
davad. Pärast ülesannete lahendamist on aga vaja tugevdada harjumust analüü-
sida, kas arvesse on võetud kõiki teadaolevaid ja tulemusi mõjutavaid asjaolusid. 
See tähendab, et ettevõtlusõpe peaks süvendama üliõpilaste oskust õppida 
lahendatud probleemidest. Ilma selleta ei pruugi üliõpilased piisavalt väärtustada 
oma metakognitiivsete võimete nõrkade ja tugevate külgede kindlaksmääramist 
ja nende süsteemset arendamist õppeprotsessis. 

Üliõpilaste metakompetentsus, st teadlikkus ja võime hinnata, kontrollida 
ning juhtida oma mõttetegevust ja käitumist, on tähtis üliõpilaste ettevõtlikkuse 
ja nende ettevõtliku käitumise arendamisel, et suurendada nende edukust 
karjääriredelil pärast ülikooli lõpetamist. Töös esitatud mudel põhineb sellel, et 
metakompetentsuse kolm komponenti (metakognitiivsus, metaafektiivsus ja 
metakonatiivsus) on omavahel tihedalt seotud, toetavad ettevõtlikkuse ja ettevõt-
lusalase kompetentsuse arendamist ning peaks olema oluline osa ettevõtlusõppe 
taseme tõstmisel. Sellele aitab kaasa töös esitatud hindamismeetod üliõpilaste 
metakognitiivsuse kohta.  

Uurimuse teoreetilise ja metodoloogilise panusena esitatakse uus lähenemine 
ettevõtlusõppe hindamisele ülikoolides, lisatakse ettevõtlikkuse ja ettevõtlus-
alase kompetentsuse mudelisse metakompetentsuse tegur ning arendatakse 
hindamismeetodit (küsimustikku) ettevõtlusõppe taseme tõstmiseks üliõpilaste 
metakognitiivsete võimete täiustamise kaudu. Kuna töö empiiriline uuring 
keskendub ühele metakompetentsuse teguritest – metakognitiivsusele −, siis see 
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võib olla aluseks teisi metakompetentsuse komponente käsitlevatele uurimustele 
tulevikus. 

Praktiline panus väljendub MMA-küsimustiku testimises mittemajandus-
erialade üliõpilaste valimiga ning eri tasemega metakognitiivsete võimetega 
üliõpilaste gruppide tuvastamises. Lisaks on uuritud üliõpilaste metakognitiiv-
sete võimete taseme seost õpitava eriala ja sooga. Tuvastatud on ka madalamalt 
hinnatud metakognitiivsed võimed (ehk üliõpilaste nõrgad küljed), mis võivad 
olla aluseks uute õppemeetodite kasutuselevõtmisel selleks, et tõsta ettevõtlus-
õppe taset üliõpilaste metakognitiivsete võimete täiustamise kaudu. Töös 
arendatud hindamismeetod on abiks uute õppemeetodite valikul. 

Toetudes töö tulemustele, tuleks käesoleva doktoritöö autori arvates ette-
võtlusõppes ja ka teistes õppeainetes kasutada traditsiooniliste õppemeetodite 
kõrval rohkem iseseisvat ja loomingulist mõtlemist arendavaid aktiivõppe 
meetodeid, samuti tagasiulatuvat hindamist (reflektsioon) mõtlemise ja hoiakute 
kujundamisel. Need meetodid suurendavad üliõpilaste õppimise motivatsiooni ja 
teadmiste kasutatavust praktikas, mis omakorda suurendab nende edukust 
erialase karjääri ülesehitamisel. 
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ABSTRACT 

This thesis follows the discussion among scholars about the need to enhance the 
level of metacompetencies in students, facilitating problem-solving, self-
regulation and the ability to monitor thinking and increase success in terms of 
employability on the labour market. The metacompetencies in students, 
including skills and the knowledge of how to use them and when and why to use 
them, also contribute to the abilities necessary for learning to learn. With that, 
metacompetencies improve student learning through facilitating metacognition, 
meta-affection and metaconation within teaching. Hereby entrepreneurship 
education can make a significant contribution, as one of the goals of 
entrepreneurship programmes is to instil in students the importance of learning 
and developing metacompetencies that enhance their preparedness for an 
enterprising life. 

This thesis focuses more on metacognition in a person and finding ways to 
support the development of metacognitive abilities in students in the context of 
learning in universities. The author has identified a gap in existing research in 
relation to the need to understand how to teach students to develop 
metacognition in order to enhance metacompetencies in learning, employability 
and improve their ability to adapt to the surrounding environment.  

The aim of current thesis is to contribute to the development of an assessment 
instrument for entrepreneurship education in universities with a new approach to 
developing student metacompetencies that foster enterprising and 
entrepreneurial behaviour. The empirical research aims to reveal aspects of 
entrepreneurship education that contribute more to the development of 
metacognitive abilities and entrepreneurship competencies in students. The 
thesis is based on four interconnected research papers, addressing the following 
research tasks: 
Task1: Development of a new approach to the evaluation of entrepreneurship 

education in university 
Task2: Development of a measurement instrument for capturing the level of 

metacognition in students 
Task3: Assessment of the impact of entrepreneurship education on the 

metacognitive abilities and awareness of different groups of students 
Task4: Enhancement of entrepreneurship education for engineering students to 

increase their metacognitive abilities and employability 
Task5. Developing a model of enterprising and entrepreneurial competencies 

with the inclusion of metacompetencies for individuals in studies. 
The current study presents a new approach to assessing entrepreneurship 

education at university based on changes in the metacognitive abilities of 
students. The research is based on the Generalized Measure of Adaptive 
Cognition (GMAC; Haynie, 2005) measurement instrument tested on a sample 
of students studying different non-economic disciplines.  
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The findings indicate that on average students have assessed their 
metacognitive abilities at a higher level at the beginning of the entrepreneurship 
courses. Still, the analysis implies that changes in terms of metacognitive 
abilities have occurred in students during the learning process. More 
specifically, the findings indicate that the abilities to identify and choose 
between methods for solving a problem and monitoring when the goal has been 
achieved present the greatest increase after the entrepreneurship course. At the 
same time, abilities related to organizing available resources (i.e. time and 
information) have remained at almost the same level. Consequently, it is 
possible to improve the abilities of students, increasing the monitoring of 
learning and thinking in different circumstances, in order to become more 
successful.  

However, in an attempt to reveal more about the changes in learning and 
thinking, and to find more evidence about the applicability of the GMAC, the 
research findings among 280 students imply that it is necessary to modify the 
measurement instrument. With that, the modified instrument referred to as the 
Measure of Metacognitive Awareness (MMA), and which focuses on assessing 
the level of metacognition, extends the limited amount of empirical instruments 
available for measuring metacognition. However, there is a need to focus the 
research on different groups of students to better identify how to improve the 
learning process.  

The findings show that students who present lower levels of metacognition 
before the course, indicate a greater than average increase compared to students 
who already had higher levels of metacognition. However, students with lower 
levels of metacognition lack resource-management skills. In addition, these 
students also score significantly lower in terms of assessment practices when 
performing tasks. Students with higher levels of metacognition have in parallel 
scored significantly higher in terms of the ability to set themselves 
understandable and manageable goals. Aside from this they are only modestly 
aware of the role and importance of reflection and reflective practices in 
developing their thinking and metacompetencies. Still, the magnitude of changes 
among students with higher levels of metacognition remains statistically 
insignificant, suggesting that entrepreneurship education influenced these 
students less or the teaching methods used did not support the development of 
their metacognition. Concerning differences on the basis of gender, the findings 
indicate that female students rate their metacognition higher than males. 
Furthermore, comparing on the basis of study-discipline, the effect on students 
studying logistics and natural sciences remains largely below the criteria of 
statistical significance.  

More importantly, the results imply that the difference between groups of 
students with higher and lower levels of metacognition has significantly 
decreased after the entrepreneurship course (up to 20% depending on the 
component of metacognition). Therefore, entrepreneurship education has had a 
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significant impact especially on the thinking patterns in those students who 
started the course with lower levels of metacognition.  

Applying the MMA measurement instrument to identify how 
entrepreneurship education can be developed through identifying the weakest 
aspects in thinking, suggests that students need more training on how to use the 
available time and information in the best way. It is equally important to foster 
the habit among students of challenging their own assumptions and questioning 
themselves beforehand about the requirements of the task. With that, 
entrepreneurship education must turn more attention to student skills for 
planning actions in advance, allowing to act more efficiently and systematically. 
It is also necessary in entrepreneurship education to increase the amount of tasks 
addressing the methods for and usefulness of breaking complex problems down 
into more manageable pieces.  

To enhance the students’ performance further, it is crucial to purposefully 
direct them to analyse the usefulness of a chosen strategy and to pause and check 
whether the given task has been completely understood. Furthermore, after the 
tasks have been completed, the students have to be asked to spend time 
analysing whether there was an easier way to do things or if all the options have 
been considered. Hence, entrepreneurship education must facilitate the students’ 
ability to learn from already completed tasks. Without that students do not start 
to value the importance of identifying their strengths and weaknesses in 
learning.  

Following this, in order to take maximum advantage of entrepreneurship 
education, a person should be equipped with the knowledge or awareness of his 
or her strengths and weaknesses in learning, leading to greater adaptability. In 
parallel, adaptability and identity are considered key metacompetencies related 
to learning. Inline with that, the model of metacompetencies in learning 
presented in this thesis is based on the idea that there is a strong interplay 
between metacognitive, meta-affective and metaconative abilities. Thus, the 
model connects metacompetencies with the development of entrepreneurial and 
enterprising learning and behaviour in students.  

The theoretical and methodological contribution of the thesis involves the 
development of a new approach to assessing the impact of entrepreneurship 
education. Furthermore, the MMA assessment instrument has been developed. 
In addition, a model of metacompetencies in entrepreneurship education has 
been developed. While the model emphasizes metacognition and metacognitive 
awareness, it provides a foundation for further research regarding the other 
components of metacompetencies.  

The practical contribution of the thesis includes the identification of a 
heterogeneity in students in terms of two extreme groups with higher and lower 
levels of metacognition. Differences have also been presented between students 
based on study discipline and gender, making it possible to provide evidence of 
different levels of metacognition. The author has also identified weaknesses in 
student metacognition and suggested how to improve entrepreneurship education 
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in the future. Aside from this, the MMA measurement instrument helps to widen 
the set of tools for assessing metacognition.  

It is the belief of the author that the effectiveness of entrepreneurship 
education can be developed by including more elements of experiential or 
action-learning. The enterprising behaviour of students could also be improved 
by incorporating more real-life hands-on experiences with practicing 
entrepreneurs. Coupling this with a more individual approach to designing 
courses provides a way to develop metacompetencies in students and facilitate 
their success and employability in the future. 
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APPENDIX 1  

 
Venesaar, U., Ling, H., & Voolaid, K. (2011). Evaluation of the 

Entrepreneurship Education Programme in University: A New Approach. 
The Amfiteatru Economic Journal, XIII(30), 377-391. 

 
 



 



��������	�
����
��
��������������	��
������������������
��
������������������
�
���������� � ���

�� !�"###�$�%�!�&'�$�()*+�,'--� &..�

�/012314567�68�49/�/74:/;:/7/3:<95;�/=3>14567�;:6?:1@@/�57�3750/:<54AB�1�7/C�1;;:61>9���DEFG�HGIGJKKELM�NKIIGJ�OPIQR�KIS�TKEGI�HUUVKPSW�XY�ZY�[Y�\]̂̂_̀̀ �abcdd̂�de�fbd̀dg_bh�]̀i�jkh_̀lhh�mig_̀_hno]n_d̀�de�\]̂̂_̀̀ �p̀_qloh_nr�de�\lbc̀d̂dsrt�fhnd̀_]�����uvJwEKxw�yz�{z|}{~}{z{�}���~�{����|��z��|�{��{�{��~�{z|����{z|}{~}{z{�}����|��z��z���z�������}�z�����}{�{��z|��z���{��{��z�����������}���z���|�z��|�{�|��|��z�~}��{�����}�|�{��{�{��~�{z|����{z|}{~}{z{�}�����z�|��|��{��}{��{}����~�}|�z|���{���{��|������|������~�}|�z|�|���������z������{}{z|������|���{���}{�|�{���~��|����|�{����}�{�����{�{�����|��z����|�{�{����|��z���~}��}���{���������~�{����||{}�����|�{���{�|��z��}��{�������|��}{��{��{���}�z������|��z����|�}����������{���{���z�������������|�{���{��{���}{������{���}}{z|��|��������z��||{�~|�|���{�{��~���z{���~~}������z�|�{�{�����|��z����{z|}{~}{z{�}���~�{����|��z�~}��}���{��z��z��{}��|����|�{����{���{z|����{z|}{~}{z{�}���~�|}��z�z��}{���|��|�}��������z�{���z��{|����z�|��{����}{z{������~�}|���~�z|����|��{z|���{}{����{��|�����~�{|{����|���|�|�{��{��zz�z���z���|�|�{�{z�����|�{�|}��z�z�����}�{�������z�|��{����~|�����|����{�|��zz��}{��������z�{�����{�{�|{z|�|���������|��{z|��}{��{�|��|��z���|}�|{���������~��z��}{���z��{���{�����z���{��{���������z���z����{���z|}���|�{��{��{�������z���{}{�����{���z�|�{�}{���|�����}��z�����z��|�{����z�{���z��{|����z�|��{����}{z{������}{�~�z�{z|�����|��|�{����{}|�����{��z�����{���z� {~{z�{z���¡��{���z��|{��z���{���}{���{���¢�£��~�}���z������{}��{����{���{z|���|�|�{��{��zz�z���z���|�|�{�{z�����|�{����}�{���������������}��{��¡�}{��{}����z���{}�z��|�{��|}{z�|������|�{��{~{z�{z��{���{|�{{z�|�{����|���~�}|�z|��|�|{�{z|�����|��z��z��~}��{����~�}|���~�z|��~}{�{z|���|}{z������}���z���|}�z�{}���|{}�|�{�|}��z�z�����}�{����TG¤¥UESJ¦�{z|}{~}{z{�}���~�{����|��z���z���{��{��z�����������{|����z�|��{����}{z{����§̈O�©VKJJPªPxKwPUI¦�¢««��£¬­���«®��¡ °̄����±IwEUS²xwPUI���{�}��{����{z|}{~}{z{�}���~��z�����{|�{�������}��z��z��{z|}{~}{z{�}���~�{����|��z�����{{z�������{�z����}����z��|�{�{z|}{~}{z{�}�����~�}�|��z���{������}����~{�~�{����{}{�����z��z�}{���z��z{{��|���z����{�{z|}{~}{z{�}���~�{����|��z��z|������{}{z|��{�{����z����}������{����|��z��z��{z|}{~}{z{�}���~����z���|��{z|�������{���{��z���~�}|�z|�|�~����z��z��{}��|�{���¢����z���{}�����|���{���������|��{z|��z|{}{�|��z�{z|}{~}{z{�}���~��������}{{}������������������������������������������������������������³�£�}}{�~�z��z����|��}��DEFG�HGIGJKKE�́�µ}�{�¶{z{���}·|�{���||��{{�



� �� ������	
����
�	�����	�����������
�������	
�������������
����
����
	��������������������

�� !"#$"%&�'()*)�!(�+,-�
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]̂_̂ à̂ b̀c� defghgijiklc�ehlif� em�n̂opqr� kks� n̂opqt� � puvw�n̂opqx� kks� n̂opqo� � pyzv�n̂opo� kks� n̂opq� � pyrx�n̂opou� kks� n̂opoy� � ptrt�n̂opqy� kks� n̂opqw� � pywz�n̂opy� kks� n̂opt� � pyoy�n̂opqw� kks� n̂opqu� o�{�vuvvw� puqw�n̂opot� kks� n̂opoo� o�{�wzwyr� ptqt�n̂opox� kks� n̂opz� o�{�wzywr� przz�n̂oprr� kks� n̂oprt� o�{�uvvqy� ptvv�n̂opoy� kks� n̂opot� o�{�rrqvt� ptrq�n̂opqo� kks� n̂opou� o�{�orvox� ptxr�n̂oprq� kks� n̂opqx� o�{�uuvt� przt�n̂opoq� kks� n̂opox� o�{�qvrz� prot�n̂opow� kks� n̂opy� o�{�qxoy� przu�n̂opq� kks� n̂opow� o�{�yqq� prvu�n̂opqy� kks� n̂oprx� o�{�tqx� przv�n̂opor� kks� n̂opqy� o�{�rqu� prvu�n̂opou� kks� n̂oprr� o�{�qyr� ptot�n̂opy� kks� n̂oprq� o�{�oor� pqzr�n̂opot� kks� n̂opor� o�{�wv� przr�n̂opqx� kks� n̂opqq� o�{�yu� pyqo�n̂opqy� kks� n̂opw� o�{�tz� ptrx�n̂oprx� kks� n̂opov� o�{�rr� prto�n̂opou� kks� n̂opro� o�{�qu� prqo�n̂opr� kks� n̂opo� o�{�rpyw� przx�n̂opy� kks� n̂opoq� o�{�opzv� pqqw�n̂oprt� kks� n̂opry� o�{�opvv� ptrz�n̂opou� kks� n̂opqz� o�{�opvy� prxz�n̂opow� kks� n̂opu� o�{�opqw� pqyt�
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�012345�678�9:�;<=5>1<6�?7@5A�B<>5@�76�CD5�@<C<�<EC54�CD5�C4<16162�FGHIJ�KL�MINGHIL�OPIQKRQN�KQNS�GKMIK�TGKKIUQHVGN�TGIWWVTVINH�XLVYNVWVTQNH�QH�PZ[\]̂��_̀a�bacdefc�gh�ijk�c̀glam�f̀nf�f̀a�f̀agbafopne�qgmae�gh�hora�mgqnosc�oc�maboram�hbgq�f̀a�aqtobopne�cnqtea�hbgq�uahgba�nsm�nhfab�f̀a�pgdbcav�nef̀gdẁ�pgscomabnuea�p̀nswac�̀nra�ǹttasam�uaflaas�f̀a�matasmaspoac�gh�f̀a�mohhabasf�cfnfaqasfcx�_̀oc�qny�osmopnfa�f̀a�oshedaspa�gh�f̀a�pgdbca�gs�f̀a�f̀oszosw�tbgpacc�gh�cfdmasfcx�{ef̀gdẁ�os�f̀a�oqtgbfnspa�gh�bnszosw�rnbonueac�|matasmaspoac�uaflaas�cfnfaqasfc}�cgqa�matasmaspoac�̀nra�baqnosam�cfbgsw�os�ugf̀�pncac�|axw�~x���~x���os�qafnpgwsofora�a�taboaspav�~x���~x���os�qafnpgwsofora�p̀gopa}v�n�sdquab�gh�matasmaspoac�os�f̀a�saflgbz�̀nra�p̀nswam��n�enbwa�tnbf�gh�f̀a�matasmaspoac�nba�cfoee�bnf̀ab�lanzx��_̀a�nsneycoc�gh�cfdmasfc��qafnpgwsofora�nlnbasacc�gs�f̀a�uncoc�gh�mohhabasf�pgqtgsasfc�os�f̀a�qgmaec�c̀glcv�hgb�a�nqteav�f̀nf�wgne�gboasfnfogs�|ofaq�~x�}�̀nc�n�cowsohopnsfey�lanz�pgssapfogs�lof̀�f̀a�zsgleamwa�|ofaq�~x~�v�caa�nssa�}�mgqnosx��f�c̀glc�f̀nf�caffosw�wgnec�os�f̀a�eanbsosw�tbgpacc�oc�sgf�cg�qdp̀�baenfam�fg�f̀a�zsgleamwa�gh�qafnpgwsofogsv�udf�̀nc�ofc�

jatasmaspy� �bgun�uoeofy�bnfog� bc�t�~x��� ���� t�~x�� ~������� x����t�~x�~� ���� t�~x�� ~������� x����t�~x~� ���� t�~x�� ~������� x����t�~x��� ���� t�~x��� ~������� x����t�~x~� ���� t�~x�� ~������� x����t�~x��� ���� t�~x��� ~���~��� x����t�~x~�� ���� t�~x~�� ~���~��� x����t�~x��� ���� t�~x~�� ~���~��� x��~�t�~x~�� ���� t�~x~�� ~������ x����t�~x~�� ���� t�~x�� ~������ x����t�~x�~� ���� t�~x��� ~������ x����t�~x�� ���� t�~x~�� ~������ x�~��t�~x~�� ���� t�~x~�� ~������ x����t�~x�� ���� t�~x��� ~���~~� x��~�t�~x��� ���� t�~x��� ~����x��� x��~�t�~x~�� ���� t�~x��� ~����x��� x�~~�



� �� ������	
����
�	�����	�����������
�������	
�������������
����
����
	��������������������

�� !"#$"%&�'()*)�!(�+,-�

./012345/16�51�7364�8978:581;86<�=>4?/0@?�4?8�;/118;45/1�A84B881�4?868�4B/�2/C3516�:8C3516�B83D�3.48:�4?8�;/0:68E�4?8:8�?36�/;;0::82�3�6C3>>�5C7:/F8C814<�G3682�/1�?/B�4?8�548C6�;31�A8�@:/0782�514/�2/C3516�/1�4?8�C/28>6E�54�;/0>2�A8�;/1;>0282�4?34�2/C3516H�C843;/@1545F8�D1/B>82@8�312�C843;/@1545F8�8978:581;86�?3F8�?32�C/:8�;?31@8�51�4?85:�64:0;40:8�4?31�/4?8:6<�I/:8/F8:�54�?36�4/�A8�1/482�4?34E�./:�893C7>8E�C/154/:51@�?32�28781281;586�A8./:8�4?8�;/0:68�/1>J�B54?�C843;/@1545F8�8978:581;8E�A04�3.48:�4?8�;/0:68�4?8:8�56�8F5281;8�3A/04�;/118;45/16�B54?�C843;/@1545F8�D1/B>82@8�36�B8>><�K1�4?8�/4?8:�?312E�54�56�5148:86451@�4?34�3>4?/0@?�2/C351�;?/5;8�?32�;/118;45/16�A8./:8�4?8�;/0:68�4/�D1/B>82@8�312�C/154/:51@E�4?8�;/118;45/1�4/�D1/B>82@8�25637783:82�3.48:�4?8�;/0:68<�L4�56�3>6/�1/45;83A>8�4?34�4?8�4?51D51@�7:/;866�0128:�83;?�;/C7/1814�A8;3C8�6/C8B?34�C/:8�>/@5;3>�312�6J648C345;3>�3.48:�4?8�;/0:68<�=>6/E�1/4�3>>�4?8�64348C8146�0128:�4?8�;/C7/18146�;3C8�/04�?3F51@�28781281;586�A8./:8�4?8�;/0:68�M64348C8146�N<OE�N<NP�312�N<QO�B8:8�89;>0282�.:/C�4?8�C/28>�36�51257812814�/186RE�A04�3>>�MNSSTR�/.�4?8�64348C8146�B8:8�51;>0282�514/�4?8�:8>3482�C/28>�3.48:�4?8�;/0:68<�K18�;31�C3D8�3�;/1;>065/1�4?34�4?8�64028146H�4?51D51@�7:/;866�?36�A8;/C8�C/:8�60A6431453><�U?8�313>J656�56�;/1.5:C51@�4?34�64028146H�C843;/@1545F8�3B3:81866�?36�A881�B528182E�312�4?8�5C7/:431;8�/.�25..8:814�64348C8146�?36�;?31@82�V�B?5;?�2/86�6077/:4�?J7/4?8656�WQ<��X/:�.51251@�4?8�8F5281;8�3A/04�.3;4/:6�;/14:5A0451@�4/�4?8�;?31@86�51�64028146�C843;/@1545F8�3B3:81866�4?8�64028146�B8:8�25F5282�514/�4B/�@:/076�A3682�/1�4?8�894814�4?8J�B8:8�51;>5182�4/B3:26�A851@�814:87:8180:53><�X/:�4?56�70:7/68�4?8�64028146�B8:8�36D82�4/�.5>>�/04�322545/13>�QQY548C�Z08645/1135:8�3A/04�4?85:�76J;?/>/@5;3>�7:/.5>8�MW56:5;?�[�\848:6E�NPOPR<�G3682�/1�4?8�C/28>6�54�A8;3C8�8F52814�4?34�4?8�4B/�@:/076�/.�64028146�3:8�65@15.5;314>J�25..8:814<�=6�4?8�C/28>�/.�1/1Y814:87:8180:53>�64028146�51;>0286�65@15.5;314>J�>/B8:�10CA8:�/.�548C6E�5<8<�4?8�64348C8146�3A/04�@/3>�/:5814345/1�M548C6�NY]R�B8:8�C56651@E�54�56�7/665A>8�4/�;/1;>028�4?34�4?8�6D5>>6�:8>3482�4/�@/3>Y684451@�312�:8.>8;45/1�/.�@/3>6�B?81�6/>F51@�814:87:8180:53>�436D6�3:8�1/4�65@15.5;314>J�28F8>/782<�GJ�4?8�;/14:364E�34�4?8�814:87:8180:53>�64028146E�4?8�548C6�/.�3>>�]�2/C3516�51�4?8�Z08645/1135:8�B8:8�7:86814�51�4?8�C/28><�L1�322545/1�36�4?8:8�3:8�C/:8�548C6�7:86814�51�4?8�68;/12�C/28>�54�56�7/665A>8�4/�63J�4?34�814:87:8180:53>�64028146�3:8�C/:8�C843;/@1545F8>J�3B3:8�3A/04�?/B�4?8J�684�07�@/3>6E�B?34�D512�/.�3�64:348@J�4?8J�32/74�51�.51251@�6/>045/1�312�34�B?34�>8F8>�4?8J�3:8�3A>8�4/�C/154/:�4?8�7:/@:866<���̂_̀ab̀ _̀cd�edf�gcdahb̀_cd��L1�;/1;>065/1E�4?8�3:45;>8�7:/F5286�31�366866C814�/.�6/C8�/.�4?8�:860>46�/1�4?8�51.>081;8�/.�814:87:8180:6?57�4:35151@�;/0:686�/1�4?8�C843;/@1545F8�3B3:81866�/.�64028146<�U?8�60:F8J�6?/B82�:34?8:�?5@?�6;/:86�/1�4?8�i5D8:4�j;3>8�MkYNSR�/.�64028146�73:45;573451@�51�4?8�4:35151@�;/0:68E�C83151@�4?34�4?8J�3:8�;/@1545F8>J�3B3:8<�U?8�;/C73:56/1�/.�4?8�3F8:3@8�366866C8146�34�4?8�A8@51151@�312�34�4?8�812�/.�4?8�;/0:68�6?/B6�3�6C3>>�:568�51�3F8:3@8�366866C8146<�l?31@86�B8:8�C/:8�8F52814�51�4?8�2/C3516�/.�D1/B>82@8�312�C/154/:51@E�3>4?/0@?�8978:581;8Y:8>3482�566086�?32�65@15.5;314�5C7/:431;8�36�B8>><�U?868�;?31@86�;/1.5:C�4?34�3.48:�4?8�814:87:8180:6?57�;/0:68�4?8�:867/128146H�3B3:81866E�:8.>8;45/1E�64:348@5;�4?51D51@E�7>31151@E�68>.Y313>J656�312�;/14:/>�?3F8�/1�3F8:3@8�51;:83682�4/�6/C8�894814<��=�G3J86531�m8781281;J�I/28>>51@�6?/B82�4?34�4?8�28781281;J�A84B881�6/C8�A8?3F5/0:3>�64348C8146�?36�@:/B1�64:/1@8:�3.48:�4?8�;/0:68�312�6/C8�/.�4?8C�?3F8�B83D8182E�A04�C/:8�



��������	�
����
��
��������������	��
������������������
��
������������������
�
���������� � ���

�� !�"###�$�%�!�&'�$�()*+�,'--� &./�

0123456�1275�8009::5;�<3�=15�6=:90=9:5�23;�<>?8:=2305�8@�6=2=5>53=6�<3�=15�35=A8:B�>8;5C�2665665;�83�=15�D26<6�8@�=15�E?52:>23�:23B�8:;5:�08::5C2=<83�085@@<0<53=F�G15�232CH6<6�8@�0123456�2>834�;<@@5:53=�08>?8353=6�8@�=15�=1<3B<34�?:80566�I482C�8:<53=2=<83J�>5=20843<=<75�B38AC5;45J�>5=20843<=<75�5K?5:<5305J�>5=20843<=<75�018<05J�>83<=8:<34L�618A5;�=12=�=15�=1<3B<34�?:80566�93;5:�5201�08>?8353=�D502>5�>8:5�6H6=5>2=<0�2@=5:�=15�089:65F�G15:5@8:5J�=15�09::53=�6=9;H�;5>836=:2=56�2�?866<D<C<=H�=8�266566�=15�:569C=6�8@�53=:5?:5359:61<?�=:2<3<34�=1:8941�0123456�<3�>5=20843<=<75�2A2:53566�8@�?2:=<0<?23=6F�G15�:569C=6�8@�=15�6=9;H�>2H�15C?�=8�<30:5265�=15�5@@50=<753566�8@�53=:5?:5359:61<?�=:2<3<34�089:656�<3�=15�@9=9:5F��G15�5>?<:<02C�6=9;H�618A5;�=12=�=15�=:2<3<34�089:65�126�12;�2�72:H<34�<>?20=�=8�=15�;8>2<36�8@�6=9;53=6M�>5=20843<=<75�2A2:53566F�E=<CC�=1565�0123456�A5:5�:2=15:�>8;56=�23;�=15:5@8:5J�=15�<30C96<83�8@�>5=20843<=<75�5C5>53=6�<3=8�=15�=:2<3<34�?:84:2>�A89C;�D5�;56<:2DC5F�N=�A89C;�?:87<;5�2�?866<D<C<=H�=8�45=�2�;55?5:�B38AC5;45�2D89=�=15�<3@C95305�8@�=:2<3<34�089:656J�23;�08365O953=CH�15C?�=8�@<3;�D5==5:�68C9=<836�@8:�=15�083=53=6�23;�>5=18;6�8@�53=:5?:5359:61<?�=:2<3<34�089:656�A<=1�=15�2<>�8@�<30:526<34�6=9;53=6M�>5=20843<=<75�2A2:53566F�PC=18941�<3�8:;5:�=8�@<3;�>8:5�60<53=<@<0�57<;5305�2D89=�=15�:508>>53;2DC5�083=53=�8@�=15�089:65J�<=�02CC6�@8:�2;;<=<832C�:5652:01�<3�=15�@9=9:5F�N3�2;;<=<83�Q�0836<;5:<34�=15�@20=�=12=�=15�R�;8>2<3�6=:90=9:5�8@�>5=20843<=<75�2A2:53566�>8;5C�A26�38=�93;53<2DCH�?:8><353=�<3�=15�5>?<:<02C�;2=2�><41=�D:<34�9?�=15�355;�=8�>8;<@H�=15�<3<=<2C�O956=<8332<:5�=8�D5==5:�@<=�=15�5>?<:<02C�;2=2F�S35�2C68�126�=8�B55?�<3�><3;�=12=�=1<6�?2:=<09C2:�O956=<8332<:5�A26�3575:�=56=5;�D5@8:5�<3��6<><C2:�65==<346J�<F5F�26�<=�<6�2C68�:5@5::5;�=8�<3�=1<6�?2?5:�T�<=�126�D553�=15�@<:6=�2==5>?=�=8�965�=15�O956=<8332<:5�@8:�266566<34�=15�5@@50=<753566�8@�53=:5?:5359:61<?�=:2<3<34F�N=�126�D553�>8:5�23�5K?C8:2=<83�@8:�D:<34<34�35A�<;526�23;�>5=18;8C84<02C�26?50=6�<3=8�=15�;<60966<836�8@�=15�60<53=<@<0�08>>93<=HF���UVWVXVYZV[�\F�]2:83J�̂ FPFJ�_̀ àF�G15�0843<=<75�?5:6?50=<75b�2�72C92DC5�=88C�@8:�236A5:<34�53=:5?:5359:61<?M6�D26<0�cA1HM�O956=<836F�defghij�ek�lfmnhomm�pohqfgnhrs�\tI_LJ�??F�__\Q_utF��_F�]:v=<239J�wF�23;�x<6=8:5239J�]FyFJ�_̀ z̀F�w12345�23;�{=1<06�<3�=15�1<415:�5;902=<83F�|}knqoiqgf�~�ehe}n�J��I_uLJ�??F�_uRQ_ut�uF�]:5335:�SFwFJ��:<34C5�wF�F�23;�y:5531296��F�FJ�\tt\F��5:05<75;�@9C@<C>53=�8@�8:423<�2=<832C�5>?C8H>53=�75:696�53=:5?:5359:61<?b�A8:B�72C956�23;�02:55:�<3=53=<836�8@�D96<3566�08CC545�4:2;92=56F�defghij�ek��}ijj�lfmnhomm��ihiro}ohqJ�_tIuLJ�??F��_Q�aF��aF�]:H23=J��FJ�_̀ �̀F�N>?:87<34�53=:5?:5359:<2C�5;902=<83�=1:8941�65C@Q:549C2=8:H�6B<CC6F�xwNNP�P3392C�w83@5:5305J��8:=C23;J�S:5483J��EPJ��83C<35��P72<C2DC5�2=b��1==?b��AAAF30<<2F8:4�083@̀��0;�?2?5:6�?;@�D:H23=F?;@���P005665;�\u��2H�_̀ t̀�F�RF�]9653<=�J��F�F�23;�]2:35HJ��F]FJ�\tt�F��<@@5:53056�D5=A553�53=:5?:5359:6�23;�>23245:6�<3�C2:45�8:423<�2=<836b�]<2656�23;�159:<6=<06�<3�6=:2=54<0�;50<6<83Q>2B<34F�defghij�ek�lfmnhomm�pohqfgnhrs�\_I\LJ�??F�tQùF���F�w8CC<36J��FPFJ�E><=1J�PF�F�23;��23383J��F�FJ�_̀ �̀F�P??CH<34�2�EH35:4<6=<0��52:3<34�P??:8201�<3�{3=:5?:5359:61<?�{;902=<83F��ihiro}ohq��oighnhrJ�u�IuLJ�??F�uuRQuRaF��
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APPENDIX 4 

 
Ling, H., Venesaar, U. (2014). Enhancing entrepreneurship education of 

engineering students for increasing their metacognitive abilities: analysis of 
students’ self-assessments. Engineering Economics. (Forthcoming) 
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