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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. It is increasingly important to enhance more generic abilities in individuals so 

they can apply their knowledge in real-world environments characterized by change, complexity and uncertainty. This has 

been addressed by sharing the importance of the development of metacompetencies in students studying engineering, 

allowing them to operate effectively, fostering entrepreneurship and employability. This can be achieved through 

entrepreneurship education in universities focusing on increasing creativity, self-efficacy, systematic thinking, awareness 

of opportunities and learning to learn.  

The aim of the current paper is to suggest a new approach to enhancing entrepreneurship education in engineering 

students through the development of their metacompetencies, with an emphasis on metacognition.  

The study includes a quantitative survey the results of which have been analysed using linear statistical analysis and K-

means clustering. Furthermore, the role of personal characteristics, study level and disciplines have been analysed. 

The results confirm that the differences in levels of metacognition in students from different study levels and disciplines 

need to be considered when planning entrepreneurship courses. In addition, the study environment and motivation of 

students are important to consider when designing the programme for entrepreneurship courses. 
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Introduction 

The role of education in fostering entrepreneurship in 

society lies in facilitating the emergence of new enterprises 

and the development of people‟s enterprisingness, which 

makes it possible to enhance success both in work and 

personal life. For this purpose it is necessary to enhance 

the level of entrepreneurship competencies in people and 

advance their ability to learn how to learn (EU 2009), 

contributing to employability and adaptability in changing 

and uncertain environments (Izquierdo & Deschoolmeester, 

2008). 

Hence, the focus of education has to be on students in 

universities, as they will likely have the greatest impact on 

the economy and society in the future. In line with that, 

there is a growing interest in what competencies should be 

developed in the higher education system (Birdthistle, 

2008). With that, it is crucial to focus on the development of 

the abilities of students studying engineering. To operate 

effectively, it is essential in addition to professional skills for 

them to also possess entrepreneurial, social and 

interpersonal skills, fostering entrepreneurship competencies 

(Papayannakis et al., 2008).  

Previous research has contended that the development 

of competencies takes place in the interaction of 

metacompetencies (Cheetham & Chivers, 1998). Thus, it is 

necessary to develop metacompetencies in students, and 

this can be achieved by fostering awareness of 

metacognition, metaconation and meta-affection as 

outcomes of teaching (Kyro, 2006). However, it can be 

argued that the current state of research does not allow us 

to clearly identify these three components of meta-abilities 

in a person within the framework of entrepreneurship 

competencies. Scholars have turned their attention to the 

extent to which these components are perceived or an 

effect can be monitored through metacognition, by looking 

at metacognitive emotions (Davis et al., 2010), or volition 

as part of metacognition (Efklides, 2009). There is also no 

instrument available for measuring the level of individual 

components of metacompetencies in the context of 

entrepreneurship education, except the instrument for 

measuring metacognition. Therefore, the empirical 

research in this article focuses on metacognition, and 

enhancing the success and employability of students 

studying engineering.  

The aim of this study is to suggest a new approach to 

enhancing entrepreneurship education in engineering 

students through the development of their metacompetencies 

with an emphasis on metacognition. In line with that, the 

model of entrepreneurial and enterprising competencies, 

with the inclusion of metacompetencies is developed in 

order to understand the framework for further research. The 

current study will measure the level of student 

metacognition to address the following research question: 

How to enhance entrepreneurship education in engineering 

students to increase their metacognitive abilities?  

The theoretical framework will provide an overview of 

different approaches to metacompetencies in terms of 

success in learning and employability for individuals in the 

labour market. More specifically, the concept of 

metacognition as an ability facilitating the adaptability of 

individuals is discussed.  
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In order to collect the necessary empirical data, both 

undergraduate and graduate engineering students have 

been asked to complete the Measure of Metacognitive 

Awareness (MMA) questionnaire in order to reveal the 

structure and level of metacognitive abilities in students. 

The research method utilized in this article involves a pre-

test – post-test survey design, where students self-assessed 

the level of their metacognitive abilities before and after 

taking part in an entrepreneurship education programme.  

The contribution this research brings is to present a 

research model, where metacompetencies are part of 

entrepreneurial and enterprising competencies, and to 

identify a method for enhancing entrepreneurship 

education in engineering students. This will then increase 

their metacognitive abilities, so that their entrepreneurship 

competencies also increase and they can become more 

adaptable and successful in the labour market.  

 

Theoretical Framework. Metacompetencies in 

Enterprising and Entrepreneurial Learning 

Enterprising individuals are widely acknowledged as key 

providers of wellbeing in societies. They are able to 

recognize different opportunities where others might not, 

and have the competencies facilitating success both in 

entrepreneurship and when facing uncertainty in other 

contexts.  

Scholars have shared that competencies are the abilities 

of a person to use knowledge and to make things happen 

(Boyatzis, Stubbs, & Taylor, 2002). Still, enterprising 

individuals and entrepreneurs cannot become successful 

without also developing more general metacompetencies 

facilitating success both during self-employment and when 

working for someone else. It has been suggested that an 

individual should develop adaptability (Lo Presti, 2009) 

and self-awareness (Briscoe & Hall, 1999), as they allow 

all the other competencies to develop. Besides, increased 

adaptability contributes to the success of individuals in terms 

of employability (O‟Connell, McNeely, & Hall, 2008). 

Scholars have also proposed that the necessary general 

competencies involve communication-competence, 

analytical competence, learning to learn, social competence, 

a sense of entrepreneurship and cultural awareness (Deakin 

Crick, 2008). With that, it has been acknowledged that 

metacompetencies are key competencies overarching the 

others (Cheetham & Chivers, 1996).  

The competencies of a person can be enhanced via 

teaching and learning (Boyatzis et al., 2002), focusing on 

the role of education. However, conventional, teacher-led 

approaches to learning (stressing theory and conceptual 

thinking) are contrary to the uncertainty and complexity of 

the real world, where only limited information is available 

at any given moment (Henderson & Robertson, 1999). 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 and 

enterprising elements (Rae, 2010). (Carey & Matlay, 2010) 

have indicated that there is a consensus among scholars 

about the growing pressure on higher education to become 

both more enterprising and entrepreneurial.  

Thus, it is necessary to make a distinction between the 

concepts of enterprising and entrepreneurial learning. Rae 

(2005) has argued that while entrepreneurial learning 

focuses on managing ventures through recognizing and 

acting upon opportunities, enterprising learning is led 

instead by creativity, informality, curiosity and emotion. 

Therefore, developing an enterprising learning competency 

requires the person to be able to put more effort into 

controlling and regulating the learning to achieve the 

necessary results.  

In line with that, scholars have identified deep and 

surface approaches to learning. It has been contended that 

the deep strategy refers to cross-referencing, imaginative 

and independent thinking (Warburton, 2003), or to the 

intention to understand and construct meaning from the 

content to be learned (Gijbels et al., 2005). Surface 

learning places more emphasis on memorizing what has 

been learned, and focuses on memorizing and reproducing 

the factual content. Deep learning therefore engages more 

metacognition in individuals, enhancing their enterprising 

learning competency. Still, Pintrich and Garcia (1994) 

have pointed out that a person also 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 all circumstances. Individuals who understand 

how to control their own learning are also more likely to 

understand how to apply what they have learned.  

In response to this, findings have asserted that being 

able to recognize and evaluate the learning of a person is 

important for reflecting on the thinking processes, and that 

making students aware of their learning can be promoted 

by metacognition (Bostrom & Lassen, 2006). It has been 

additionally confirmed that individuals who have received 

metacognitive instructions will obtain entrepreneurial 

abilities faster than those who have not (Mitchell et al., 

2005), and that the entrepreneurial mind-set, based on the 

ability of a person to be flexible, dynamic and self-

regulating in a changing environment, is metacognitive by 

nature (Haynie et al., 2010).  

 

Model of Metacompetencies with an Emphasis 

on Metacognition 

It has been observed that self-development, coupled 

with communication, creativity, analysis and problem-

solving, is one of the core metacompetencies a person can 

possess, and this assists in developing other competencies 

(e.g. self-development) or enhancing competencies in any of 

the component categories (e.g. creativity) (Cheetham & 

Chivers, 1996). Scholars have also stressed that 

metacompetencies are required to enhance adaptability and 

flexibility in individuals (Brown, 2003), and that 

adaptability and identity are two 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 a knowledge or 

awareness of their strengths and weaknesses in learning, 

leading to greater adaptability. In addition, the development 

of entrepreneurship competencies, together with 

professional knowledge and skills increases the 

competitiveness of students and graduates on the labour 

market.  
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However, it is crucial to be able to control and assess 

the progress of learning to fit the demands of the task at 

hand, so that the available resources are used effectively. 

In line with that, Kyro et al. (2012) suggest that learning 

depends on the learner‟s ability to manage the meta-level 

abilities of self-regulation.  

Drawn from this, the model of entrepreneurial and 

enterprising competencies with the inclusion of 

metacompetencies in learning (Figure 1) builds upon the 

argument that as a model it can be further developed with 

appropriately focused entrepreneurship education, and that 

metacompetencies, involving self-development and 

adaptability, facilitate the meta-abilities of a person 

influencing his/her behaviour.  
 

Figure 1. Model of enterprising and entrepreneurial 

competencies with the inclusion of the metacompetencies 

of a person in learning 
Note: This research focuses on the metacognitive component of meta-
abilities. Therefore, meta-affective and metaconative abilities are 

depicted using a dashed line.  

 

Following the findings of Cheetham and Chivers 

(1998), the model also incorporates a feedback-loop 

connecting the competencies with both self-development 

and adaptability (i.e. metacompetencies) and the 

metacognitive abilities of the person. The findings of 

previous research, based on the tripartite model of the 

personality and intelligence of a person in education (Kyro, 

Myllari, & Seikkula-Leino, 2008), has underlined that, 

besides metacognition, meta-affection and metaconation 

also have to be fostered. Nevertheless, scholars have 

stressed the central role of metacognition (Ramocki, 2007), 

and that it can serve as an indicator of a person‟s 

metacompetency (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. 

The question is whether the content of entrepreneurship 

courses and teaching methods encourage the development 

of metacognitive abilities in engineering students? The 

results of student self-assessment can help to find the 

weakest aspects in their learning, allowing us to improve 

programmes and teaching methods in future courses of 

entrepreneurship education.  

 

Metacognition and Metacognitive Awareness 

in Entrepreneurship Education  

Metacognition has been referred to as „thinking about 

one‟s own thinking‟ (Georghiades, 2004, p. 365). 

Following the research of (Haynie, 2005) in developing the 

concept of metacognition in an enterprising context, this 

study follows that there are five components of 

metacognition: goal orientation, metacognitive knowledge, 

metacognitive experiences, metacognitive choice and 

monitoring (or metacognitive control).  

Scholars have contended that goal orientation is 

knowledge about what sort of goals people set when 

specific situations or problems arise (Efklides, 2009), or 

the extent to which a person interprets environmental 

changes in the context of different goals (Haynie & 

Shepherd, 2009). In line with that, metacognitive 

knowledge reflects the extent to which a person relies on 

what is already known about oneself, other people, tasks, 

and strategy. Metacognitive experience itself is an 

important resource that activates skills and controls action 

and behaviour (Efklides, 2009). It serves as a conduit 

through which memories, intuition and emotions may be 

employed as resources given the process of making sense 

of a given task (Haynie et al., 2010). 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. Furthermore, Haynie et al., (ibid.) argue that 

metacognitive choice defines the decision-making strategy 

from an available set of options for managing a changing 

environment. However, they also suggest that 

metacognitive control allows a person to reflect on how, 

why and when to use certain strategies.  

Thus far, the focus has been on defining metacognition 

and revealing its theoretical components. Still, one also has 

to be aware of metacognition and to be capable of using it 

in a systematic manner. This involves the metacognitive 

awareness of a person.  

Schraw & Dennison, (1994) suggest that metacognitive 

awareness is something that allows us to plan, sequence 

and monitor learning so that performance is improved. Past 

research has also asserted that promoting metacognition 

begins with building an awareness that metacognition 

exists and increases success (Schraw, 1998), and that 

metacognitive awareness is connected with executing 

appropriate actions to achieve a particular goal (Sheorey & 

Mokhtari, 2001). 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). Drawing from 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 

(Ibabe & Jauregizar, 2009).  

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. 

Therefore, past research has asserted that metacognition 

facilitates the employability of a person (Fynn, 2007; 

Yorke & Knight, 2004), and that individuals who reflect 

more actively upon their goals and know what they want to 
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attain, report higher levels of success (De Vos & Soens, 

2008). Hence, teaching and learning methods that facilitate 

the success of students need to be personally engaging, and 

based on the active involvement of students (Watts, 2006). 

Therefore, increasing group work in school and integrating 

this with real-world experiences motivates students to 

engage in metacognitive, reflective thinking (Ehiyazaryan 

& Barraclough, 2009; Fitzgerald, 2010), enhancing 

confidence and success in the future. 

As a result, in order for the students to be effective 

learners, they must adjust their efforts based on their 

awareness and understanding of the level of difficulty of 

the tasks (Isaacson & Fujita, 2006). This also requires an 

ability to assess the level of metacognition.  

To this end, multiple instruments have been developed 

to capture different aspects of metacognition either in 

terms of the 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). Still, none of these approaches alone 

covers the full extent of metacognition. In this regard, the 

Metacognitive Awareness Inventory (MAI) developed by 

Schraw and Dennison (1994) attempts to fill this gap. 

Furthermore, using MAI to measure metacognition among 

students in learning provided Haynie (2005) with the 

motivation to develop a more context-independent 

instrument – the Generalized Measure of Adaptive 

Cognition. In order to make this instrument adapt better to 

the context of students with different professional and 

educational backgrounds, Ling et al., (2013) provided the 

Measure of Metacognitive Awareness (MMA).  

Therefore, the assessment measure developed makes it 

possible to analyse the level of metacognitive awareness 

and abilities, and on the basis of the information gathered, 

to make proposals for enhancing entrepreneurship 

education for engineering students.  

 

Methodology. Study Design 

For the purposes of identifying how to enhance the 

adaptability of engineering students through increasing 

their metacognitive abilities via study programmes, the 

students at Tallinn University of Technology, participating 

in courses of entrepreneurship education have been asked 

to complete the MMA questionnaire. Although the 

research involved a group of students participating in 

entrepreneurship courses, it is not correct to argue that only 

the entrepreneurship course produced an impact on student 

metacognitive abilities and awareness. Students have also 

taken part in several other courses during the semester, 

which are also likely to have had an impact. Nevertheless, 

traditional teaching methods have predominantly been 

used across the courses during the semester. As such, the 

course in entrepreneurship is considered to be the most 

appropriate to adopt the approach, encouraging the 

development of entrepreneurial and enterprising 

competencies. Therefore, the article focuses on enhancing 

student metacognitive awareness through participation in 

entrepreneurship education courses. 

This allows us to identify if the university study 

programmes and in particular the entrepreneurship course 

has an effect on the level of metacognition in the 

respondents, and which statements (and respective 

components of metacognition) would require more attention 

to enhance student metacognitive awareness. 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 immediately after the 

course. The MMA questionnaire included 29 statements, 

divided into five components including goal orientation, 

metacognitive knowledge, metacognitive experience, 

metacognitive choice and metacognitive control 

(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 order to identify the level of metacognition in 

students and the extent of the impact of entrepreneurship 

education on different components of metacognition 

among different groups of students, k-means clustering is 

applied to the student samples. This allows us to compare 

the effect of university courses among metacognitively 

high- and low-achieving students taking part in mandatory 

and voluntary entrepreneurship courses. In addition, it 

allows us to single out the weakest components (or 

statements) of metacognition, which need more attention 

when planning entrepreneurship courses to enhance 

student cognitive adaptability and create a basis for 

increasing their entrepreneurship competencies.  

 

Sample Characteristics 

The authors worked with two samples (Table 1). The 

first one included a dataset of 280 students from several 

non-economic disciplines taking part in a compulsory 

entrepreneurship training course over a three-year period 

between 2008 and 2010. The course lasted throughout the 

entire semester involving lectures, different practical 

exercises and solving teaching cases using a project-based 

(business planning) learning approach. This means that a 

more traditional approach to teaching entrepreneurship was 

applied (Hytti & O‟Gorman, 2004).  

Due to the variety of disciplines represented, the students 

were grouped into three categories: technical sciences 

(infotechnology, mechatronics, transportation technology, 

product development and production engineering), natural 

sciences (chemistry, physics, genetechnology, geology) and 

logistics (with business background). In addition, students 

from both undergraduate and graduate studies were 

involved. The second sample includes datasets of 79 

respondents who participated in short and very intensive 

(i.e. 24 hours without a break) entrepreneurship training in 

2009 and 2010. An action learning approach was used 

during these courses. The purpose of the course was to 

develop a business idea, and in addition, it also provided a 

number of discussion hours with the aim of developing 

creativity, innovative thinking, self-assessment skills and 

supporting teamwork necessary for entrepreneurial 

undertakings. These courses were voluntary, and so the 

students were more motivated to acquire entrepreneurship 

skills (Hytti & O‟Gorman, 2004).  
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Table 1 

Characteristics of the samples 

 
Count 

 N 

Male 

 (%) 

Female  

(%) 

Total  

(%) 

First sample 280    

undergraduate 118 51,7 48,3 100,0 
 graduate 162 69,1 30,9 100,0 

logistics 59 61,0 39,0 100,0 

tech. sciences 140 83,6 16,4 100,0 
nat. sciences 81 24,7 75,3 100,0 

Second sample 79    

undergraduate 74 55,4 44,6 100,0 

graduate 5 80,0 20,0 100,0 

Source: authors’ compilation 
 

The first sample contains more graduate than 

undergraduate students in different disciplines, and the 

second sample includes students studying mostly at the 

undergraduate level. Furthermore, the majority of the 

students in both samples were male, except for the students 

in the first sample who were studying natural sciences, of 

which the majority (75,3 %) were female.  

 

Data Analysis 

In order to answer the research question about how to 

enhance entrepreneurship education in engineering students 

to increasing their metacognitive abilities and awareness, 

changes in the levels of different statements of 

metacognition were calculated on the basis of student self-

assessments. Moreover, in order to highlight the weakest 

components and statements of metacognition, which 

therefore require more attention in engineering education, 

we identified those groups of respondents who scored at 

least one statement with 1, 2 or 3 points on the 10-point 

scale. As a result, from the first sample, 126 respondents 

(i.e. 45 % of the sample) were identified before the course, 

and 82 respondents (i.e. 30 % of the sample) after the 

course, which allows us to analyse the results of their self-

assessment. In a similar manner the weak components have 

also been identified in the students in the second sample. 

Thus, 35 respondents (44, % of the sample) before the 

course, and 21 respondents (i.e. 27 % of the sample) after 

the course were identified. Looking at the type of study 

programme (i.e. compulsory, traditional project-based, and 

voluntary training, involving more of the action learning 

approach) it is possible to indicate the effect on the 

motivation to study and the influence on the results of 

learning. The aim of the analysis was to observe students 

more closely in order to identify groups with different 

backgrounds and with different levels of metacognitive 

awareness. It was assumed that the present characteristics 

of such groups would allow us to offer recommendations 

so the design of entrepreneurship courses could better fit 

the needs of different students.  

For the purpose of defining the abovementioned groups 

of students, clustering was carried out using the k-means 

method, which is a combinatorial data analysis method 

utilizing a partitional clustering approach. The objective is 

to maximize intra-cluster similarity and minimize inter-

cluster similarity between data points. Consequently, each 

respondent has been assigned to a group of similar students 

based on the scores given to individual statements.  

Results. Metacognitive Abilities of Students 

with Different Characteristics 

Looking at the findings from student self-assessed 

scores in terms of magnitude of impact, it is evident that 

individual components of metacognitive abilities have 

been influenced differently by the course programmes. 

Furthermore, the results indicate that there are significant 

differences in how the effect of the entrepreneurship 

course is perceived among metacognitively high- and low-

achieving students (Table 2). The level of metacognitive 

abilities in the two groups (i.e. high- and low- achievers) 

became significantly closer to each other after the 

entrepreneurship training. Hence, it can be assumed that the 

thinking and self-regulatory ability in low-achieving 

students has become more comparable to high-achieving 

students.  
Table 2 

Difference between metacognitive awareness in high- and 

low-achieving students according to components of 

metacognition (% on the measurement scale of 0…100) 

  
Goal 

Orien-

tation 

MC 
know-

ledge 

MC 
expe-

rience 

MC 

choice 

Moni-

toring 

First sample      

before 29,8 27,2 22,5 22,2 18,9 
after 18,1 16,9 13,3 13,8 11,8 

difference 11,7 10,4 9,2 8,4 7,1 

Second sample 
before 20,0 19,8 16,5 21,6 14,8 

after 8,5 4,6 7,1 9,6 4,2 

difference 11,5  15,2 9,4 12,0 10,6 

Source: authors’ compilation 
 

For example the difference between these groups in 

terms of goal-setting skills (i.e. the goal orientation 

component) has decreased by more than 11 % after the 

training course in both samples. Aside from the fact that 

the magnitude of these changes is among the greatest, this 

indicates that related skills have, indeed, been the focus of 

educators in terms of teaching for many years and scholars 

have identified goal-setting as one of the critical abilities 

for everyone. Thus, it has been assumed that the ability to 

set goals and systematically take steps to achieve them has 

developed relatively more than some other components of 

metacognition.  

In addition to goal orientation, abilities related to 

making new information more understandable (i.e. 

metacognitive knowledge) has also changed considerably 

(difference decreasing by 10,4 % and 15,2 % in the 

samples respectively). Nevertheless, it is evident that the 

abilities of the students to identify different routes to 

achieving goals (i.e. metacognitive choice) and to monitor 

when the goal has been achieved (i.e. monitoring) in the 

first sample have changed less (8,4 % and 7,1 % 

respectively) as a result of the learning processes during 

the course compared to other components. The differences 

among the high- and low-achievers in the second sample, 

however, have decreased more (12,0 % and 10,6 % 

respectively). Still, the fact that self-monitoring abilities 

have been affected less by the entrepreneurship course 

suggests that the students might not consider them as 

important as the other abilities.  
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Until now the focus of this analysis has been on 

uncovering the differences in the metacognitive abilities of 

high- and low-achieving students. Still, in an attempt to 

explain these differences, it is equally important to look at 

which components of metacognitive abilities have on 

average been scored higher or lower on the measurement 

scale (Table 3).  

It is evident that low-achieving students gauge the level 

of their metacognitive abilities significantly lower before 

the course compared to high-achieving students. For 

example, among the students taking part in the mandatory 

course (first sample), the goal orientation component was 

only assessed at the level of 55,8 % on the measurement 

scale by the low-achievers. Similarly, metacognitive 

knowledge scored the lowest at only 54,9 % at the 

beginning of the course. While the monitoring and 

metacognitive choice components scored higher (65,3 % 

and 60,7 %), these are still at a moderate level before the 

course. A similar trend is visible among the students in the 

second sample. Therefore, the training has the potential to 

contribute significantly to the development of 

metacognition in low-achieving students.  

 
Table 3 

Average scores for student metacognitive awareness before 

the course (% on a scale of 0–100) 

  
Goal 

Orien-
tation 

MC 

know-
ledge 

MC 

expe-
rience 

MC 

choice 

Moni-

toring 

First sample      

low-achievers 55,8 54,9 57,9 60,7 65,3 

high-achievers 85,6 82,1 80,4 82,9 84,2 

Second sample 
low-achievers 58,9 56,3 59,7 54,7 63,6 

high-achievers 79,0 76,0 76,3 76,3 78,4 

Source: authors’ compilation 

 

However, when looking at the assessments of the 

metacognitively high-achieving students, as expected, the 

assessments are significantly higher before the 

entrepreneurship courses. In addition, the high-achievers in 

the first sample gave their metacognitive abilities higher 

scores than those in the second sample.  

Previous research has shown that high- and low-

achievers have properties that make them different from 

each other (Ling et al., 2013). Therefore, the various 

groups of students should be approached differently during 

entrepreneurship training in order to fully benefit from the 

courses.  

 

Enhancing Entrepreneurship Education by 

Identifying the Weakest Aspects of Student 

Metacognition 

After identifying and describing the different groups of 

students, the focus should now turn towards individual 

statements that scored the lowest before the training. This 

allows us to point out aspects needing more attention in the 

entrepreneurship courses (Table 4). 

Based on the students in this subset, the levels of 

metacognitive abilities have mostly improved in all the 

components. Although metacognitive experiences are not 

listed, this does not mean that nothing needs improving 

regarding the students‟ abilities to utilize past experiences 

to organise information or decide what is most important to 

select. The deficiencies here were simply reported by a 

relatively smaller group of students compared to the others.  

 
Table 4 

Percentage of students with weakest aspects of metacognitive 

abilities from both samples before and after the course (% of 

both samples) 

 
First sample 

Before       After 

Second sample 

Before             After 

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

Goal orientation 

A  4,3 1,8 11,4 2,5 
B  7,9 6,1 6,3  

Metacognitive knowledge 

C  8,2 2,9 11,4 3,8 
D  10,4 2,5 10,1  

E  7,5 3,9 7,6  

F  12,9 6,8 16,5 7,6 

Metacognitive choice 

G  6,4 4,3 6,3 6,3 

H  6,4 5,0 12,7 2,5 
Monitoring 

K  6,8 4,6 6,3  

L  8,2 3,6 5,1  

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

B. I organise my time to best accomplish my goals 

C. I challenge my own assumptions about a task before I begin 
D. I ask myself questions about the task before I begin 

E. I try to break problems down into smaller components 

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

G. I ask myself if there was an easier way to do things after I finish 

a task 
H. I ask myself if I have considered all the options after I solve a 

problem 

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

L. I find myself pausing regularly to check my comprehension of 

the problem at hand 

Note: only the largest shares have been shown 

Source: author’s compilation based on survey results 

 

Looking at the data, it can be seen that some of the 

statements represent abilities which are problematic for all 

the students. For example, aspect F (I ask myself if I have 

learned as much as I could have after I finish the task), 

which relates to the ability to learn from completed tasks 

appears to remain problematic even after the courses in 

both samples. Still, the fact that the amount of students 

assessing this statement lower significantly decreased after 

the training (from 12,9 % to 6,8 % in the first sample, and 

from 16,5 % to 7,6 % in the second one) suggests that 

students are more aware about how retrospective 

monitoring helps in learning. Therefore, study-motivation 

might also be improved in the students. However, it can 

also be that students are in the habit of or are more 

accustomed to simply going through their studies and 

graduating instead of actually learning how to enhance 

their knowledge and skills.  

Still, weaknesses in retrospective self-assessment skills 

in both samples become evident when looking at aspects K 

(I find myself analysing the usefulness of a given strategy 

while engaged in a given task) and L (I find myself pausing 
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regularly to check my comprehension of the problem at 

hand). The fact that there are deficiencies in relation to 

reviewing the chosen strategies or making sure that the 

task has been fully understood implies that the students are 

lacking crucial problem-solving skills. In line with that, the 

weaknesses in their thinking are also evident in terms of 

choosing the best way to solve a problem (I ask myself if 

there was an easier way to do things after I finish a task, 

aspect G), and asking themselves if everything has been 

taken into account (I ask myself if I have considered all the 

options after I solve a problem, aspect H) to achieve a 

better performance. The deficiencies in the latter also 

imply that students might not have sufficient need to 

completely solve some tasks.  

Looking in parallel at aspect C (I challenge my own 

assumptions about a task before I begin) involving their 

ability to question their own assumptions before beginning 

a task, it seems that students do not sufficiently value the 

importance of identifying their strengths and weaknesses in 

learning (before the course 8,2 % of students from the first 

sample and 11,4 % from the second rated this low). This, 

in itself, might indicate that students have adopted a more 

superficial approach towards solving tasks during their 

studies, aiming to complete only what has been asked of 

them. Nevertheless, the weaknesses in questioning 

themselves about their understanding of a task (I ask 

myself questions about the task before I begin, aspect D) 

also suggests students have not been provided the 

necessary experience during earlier studies. In this case, 

the individual has not developed the analysis-skills 

essential for understanding the context and requirements of 

tasks. This is supported by looking at aspect E (I try to 

break problems down into smaller components), which 

involves metacognitive knowledge in terms of the ability 

to disassemble problems into smaller tasks and obtain a 

deep understanding of the problem.  

The results also show that there is a surprising 

deficiency related to time-management (I organise my time 

to best accomplish my goals, aspect B), which should be an 

ability utilized by everyone engaged in any task. 

Therefore, the students might need additional training on 

planning the steps to achieve their goals and purposefully 

solve problems. The fact that this aspect is weaker among 

the students in the first sample could result from using 

traditional teaching methods that involve lectures and both 

theoretical and impractical tasks. The analysis of the 

weakest statements among the metacognitive components 

reveal a lack in terms of strategy and environment for 

teaching entrepreneurship to increase student 

metacognitive abilities and success in learning. 

In order to reveal the effect of entrepreneurship courses 

in more detail, it is also interesting to look at the 

differences between the same weakest statements in terms 

of study level and gender (Table 5).  

Therefore, asking themselves questions after finishing a 

task to make sure what has been learned (aspect F) is not 

common among both undergraduate and graduate students. 

Up to 12,7 % of undergraduates and 13,0 % of graduates 

reported this being the weakest before the course, 

involving 11,6 % of males and 15,0 % of females. Despite 

this, it does not indicate that male students have developed 

self-assessment abilities more than females. Instead, males 

might simply be less aware of their weaknesses, and are 

therefore less able to identify them.   
 

Table 5 

Differences between weakest aspects in terms of study level 

and gender (% of samples before/after the course) 

 

Under-

graduate 
Graduate Male Female 

First sample 

A 4,2/,8 4,3/2,5 2,3/1,7 7,5/1,9 
B 9,3/2,5 6,8/8,6 8,7/7,5 6,5/3,7 

C 6,8/,8 9,3/4,3 10,4/4,0 4,7/,9 

D 12,7/2,5 8,6/2,5 9,8/2,9 11,2/1,9 
E 8,5/2,5 6,8/4,9 8,7/3,5 5,6/4,7 

F 12,7/8,5 13,0/5,6 11,6/6,4 15,0/7,5 
G 6,8/5,1 6,2/3,7 2,9/2,9 12,1/6,5 

H 7,6/5,9 5,6/4,3 4,6/4,6 9,3/5,6 

K 7,6/3,4 6,2/5,6 6,9/5,8 6,5/2,8 
L 8,5/2,5 8,0/4,3 9,2/4,0 6,5/2,8 

Second sample 

A 12,2/2,7 na 8,9/na 14,7/5,9 

B 6,8/na na 4,4/na 8,8/na 
C 12,2/4,1 na 6,7/4,4 17,6/2,9 

D 10,8/na na 11,1/na 8,8/na 

E 8,1/na na 11,1/na 2,9/na 
F 17,6/8,1 na 15,6/8,9 17,6/5,9 

G 6,8/6,8 na 6.7/6.7 5,9/5,9 

H 13,5/2,7 na 11,1/4,4 14,7/na 
K 6,8/na na 4,4/na 8,8/na 

L 5,4/na na 4,4/na 5,9/na 

Note: The identifiers of individual statements refer to the ones used in the 

previous table; “na” refers to not available  

Source: author’s compilation based on survey results 

 

Asking questions before beginning a task (aspect D) 

was reported weakest in the first sample more among 

undergraduates (12,7 %) than graduates (8,6 %) before the 

course. It seems that when students begin their graduate 

studies, they are far more aware of the significance and 

value of understanding the task in terms of better 

performance. Still, there is a significant difference between 

female and male students in terms of the ability to monitor 

their progress (I ask myself how well I've accomplished my 

goals once I've finished, aspect A). In the first sample, 

before the course up to 7,5 % of females reported this 

aspect as weak, compared to 2,3 % among male students.  

At the same time, male students from the first sample 

have not reported any change during the course in terms of 

whether a chosen strategy is the best one (I ask myself if 

there was an easier way to do things after I finish a task, 

aspect G) or if all the options have been accounted for 

during problem-solving (I ask myself if I have considered 

all the options after I solve a problem, aspect H).  

In terms of the second sample, considering that almost 

all the students were undergraduates, it is not surprising 

that the small amount of graduate students do not have 

sufficient weight to appear in this table.  

The results of the analysis have shown that the level of 

metacognitive awareness in students and its components in 

the samples varies greatly depending on the group of 

students. Hence, the results should be taken into account 

for the development of entrepreneurship courses and 

improving the performance of students.  
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Conclusion & Discussion 

Based on the paper‟s aim and the theoretical 

framework, the research model of entrepreneurial and 

enterprising competencies with the inclusion of 

metacompetencies has been developed to understand the 

framework for further research. With that, this research 

focuses more on metacognition as a competence to assist 

both in increasing performance in learning and building a 

successful professional career in the future.    

Empirical findings among the two samples show that 

the levels of metacognitive abilities are perceived 

significantly differently between groups of students in 

terms of study level, gender and high- and low-achievers. 

In addition, the study helped identify those statements 

assessed as weakest. Based on the analysis of the weakest 

aspects of metacognitive abilities, it is evident that a 

significant amount of students do not invest enough effort 

and energy in developing their knowledge and skills. 

Furthermore, goal-setting skills, using existing knowledge 

in solving current tasks, choosing the most appropriate 

strategies and monitoring progress during this process 

should be improved. It appears that students lack general 

analytical problem-solving skills to facilitate success when 

facing novel tasks. With that, the students also consider the 

skills for planning their actions in advance, as insignificant 

or unimportant. Finally, the findings of this research reveal 

that the respondents might have only a limited knowledge 

of how to assess their actions and why. Hence, the need to 

achieve and to purposefully act in order to realize their 

abilities can be improved.  

In the context of entrepreneurship education, such 

results can be affected by the traditional teaching methods 

applied in the majority of courses at university – the result 

of such teaching and learning being excessively based on 

memorizing facts (i.e. a superficial learning approach). 

Therefore, abilities that foster creative and independent 

(deep) learning, and focus on the meaning of the content 

are not sufficiently developed.  

It would be useful to give students more practical 

examples about the usefulness of self-analysis. Tasks 

which require students to incorporate elements of previous 

tasks direct them to analyse the usefulness of the available 

information. This facilitates critical information 

assessment skills and would help students improve their 

understanding of the context and requirements of tasks.  

In addition, the environment and approach for teaching 

entrepreneurship and enterprising behaviour should provide 

more real-life hands-on experience with practicing 

entrepreneurs. Besides focusing on lectures and theoretical 

and impractical tasks (traditional teaching approach), 

teaching methods need to include elements of action 

learning. This would allow the students to gather the skills 

needed to independently solve practical tasks, manage their 

time, and improve team-working skills. Furthermore, 

active learning is likely to contribute to self-management 

and adaptability as necessary metacompetencies in every 

enterprising individual.    

As a result, the students will develop self-regulation 

and metacognition, which illustrates that individuals with 

higher levels of metacognitive abilities do not necessarily 

work longer or harder but instead use available resources 

more effectively. This means that students should be taught 

the skills they need to evaluate their own strengths and 

weaknesses.  

Following this, and using the teaching methodology 

and approach to successful learning described here, self-

assessment of student abilities provides the basis for how 

to design entrepreneurship education.  

 

Research Limitations and Future Research 

The limitations of this research most importantly 

include the fact that this measurement instrument has been 

used for the first time in the university context. While in 

general the findings are in line with the results of previous 

research retrieved using other instruments, it is still 

necessary to be aware of which results the same instrument 

can provide in other universities. Consequently, it is 

necessary to apply the MMA measurement instrument in a 

more diverse and larger sample of students. With that, it is 

the belief of the authors that new, prospective and 

interesting research-paths can be explored in the future to 

enhance entrepreneurship education for engineering 

students. The development of metacompetencies, including 

metacognitive, meta-affective and metaconative abilities 

according to the model presented in the article, will 

increase student confidence and success in the labour 

market, and promote the ability to adapt to changing and 

uncertain environments.  
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