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Abstract 
 
Scholars have criticized the field of entrepreneurship education for ignoring cognitions 
relevant to the discipline in the past and focusing on traditional pedagogies when teaching 
it. To fill both gaps, an educational intervention was conducted with the purpose of in-
creasing high school students’ metacognition - which forms the foundation of an entre-
preneurial mindset. The Socratic Method (SM) was chosen as the method of instruction, 
which is a constructivist pedagogical approach built on stimulating critical thinking and 
dialogue. The sample included 15 students with a mean age of 16.6. The intervention was 
conducted by me, took place in a language school in Russia, and lasted for three consecu-
tive days. Mixed methods were applied to collect and analyse data. For the quantitative 
part, self-reported pre and post measurements of student metacognition were obtained 
using the measure of adaptive cognition (MAC), followed by a paired-sample t-test. On 
average, students’ metacognition had moderately increased after the course as measured 
by the five variables of the MAC, with changes in goal orientation not being statistically 
significant. The effect size of the intervention was strong, indicating that the increases as 
measured by the MAC were caused by the intervention itself. To understand the ways in 
which the SM contributed to the increase in student metacognition, qualitative data was 
collected in the form of students’ learning diaries, resulting in triangulation. The qualita-
tive findings highlighted several specific mechanisms in which the SM contributes to stu-
dents' metacognition, those being consistent with the constructivist ideology. There seems 
to be potential in utilizing constructivist pedagogies within entrepreneurial classrooms to 
foster metacognition, however further research is needed that will include larger samples 
and control groups to push for generalizability and superiority over traditional pedagog-
ies. In addition, attention was brought to whether it is better to measure metacognition 
quantitatively or assess it qualitatively. The study's contribution resides within its piloting 
nature where the SM is used to increase metacognition within an entrepreneurial class-
room, thus trying to bridge the two gaps mentioned in the beginning of this abstract. 
Key words 
Metacognition; Entrepreneurial Mindset; Entrepreneurship Education; Constructivism; 
Socratic Method; Case Study; Triangulation; Mixed Methods; MAC; Learning Diaries 
Place of storage          
Jyväskylä University Library  

 



 3 

ACKNOWLEDGEMENTS  
 
The time of submitting this thesis is indeed one to remember. As of May 2020, 
the whole world has and is still experiencing a rather unique situation amidst the 
outbreak of the Covid-19 pandemic. It is the reason why a handful of the planet’s 
population has been ordered to isolate themselves and stay at home to prevent 
the spread of the virus. Without doubt, isolating ourselves is making us to re-
evaluate our lives and learn to appreciate a handful of things that we are taking 
for granted, starting from being able to simply go outdoors, and ending with 
travelling abroad for a vacation or submitting a thesis.. I find great privilege in 
being able to submit my work comfortably from my home while others around 
the world are experiencing far challenging times. And naturally, I feel the need 
to express my gratitude to the people that have helped me, because as much as 
this thesis bares my name as the author, there are those without whom this would 
be impossible.  
 
First, a major salute to my supervisors - Dr. Juha Kansikas for being very sup-
portive of my research topic straight from the beginning, as well as Associate 
Professor Mikko Rönkkö, whose critical insights made me improve my study sig-
nificantly. I believe that they manage to get the best out of me and enable me to 
become better as a researcher, at the same time taking personal interest in my 
ideas and providing all the needed support. In my opinion, that is all I could ask 
from my supervisors.  
 
Second, I would like to express my gratitude to my dear colleagues and mentors 
at JAMK University of Applied Sciences who supported me straight from the 
application period and up to the completion of this thesis. Despite being em-
ployed full-time, I was granted the flexibility to complete my studies as planned. 
There are people at JAMK whom I consider family, and my love for them extends 
beyond any acknowledgement page. I appreciate the freedom I have been given 
with regards to pursuing my personal and career interests, such as my Master’s 
studies at the University of Jyväskylä.  
 
I would like to thank Dr. Maria Hassandra. They don’t make any better than her, 
and it has been my family’s pleasure to have her with us. Furthermore, my ut-
most love and respect to the students that participated in this study. It was a 
privilege to share the classroom with them and learn a handful of things. As for 
my family… We will talk about them more on the acknowledgement page of my 
doctoral dissertation., however I would to thank my mother for tolerating me 
during my thesis-writing times, which arguably saw the best and worst of me. 
 



CONTENTS 

1 RATIONALE OF THE STUDY ........................................................................... 7 

2 METACOGNITION & LEARNING THEORIES FROM AN 
ENTREPRENEURIAL PERSPECTIVE ..................................................................... 11 

2.1 Entrepreneurship Education: Calling for Change ............................. 11 
2.2 Bloom’s Taxonomy & Metacognition .................................................. 13 
2.2.1 Metacognition’s Role in Entrepreneurship .............................. 16 
2.3 Learning as a Function of Behavior ...................................................... 19 
2.3.1 Main Assumptions ...................................................................... 19 
2.3.2 Raised Concerns & Opportunity Recognition ......................... 21 
2.4 Learning as a Function of Cognition .................................................... 23 
2.4.1 Main Assumptions & Raised Concerns .................................... 23 
2.4.2 Opportunity Discovery and Cognitivism ................................ 26 
2.5 Learning as a Function of Construction .............................................. 27 
2.5.1 Piaget & Vygotsky ....................................................................... 28 
2.5.2 Raised Concerns ........................................................................... 30 
2.5.3 Opportunity Creation and Constructivism ............................. 32 
2.6 Implications for Instructing Metacognition Within EE ..................... 33 
2.7 The Socratic Method ............................................................................... 35 
2.7.1 Known Benefits ............................................................................ 37 
2.7.2 Socrates and Entrepreneurship Education .............................. 39 
2.7.3 Challenges to Consider ............................................................... 39 
2.8 Pre-Conceptual Summary of Key Concepts ....................................... 41 

3 CASE STUDY RESEARCH & DATA TRIANGULATION .......................... 44 
3.1 Participants & Setting ............................................................................. 45 
3.2 Description of the Intervention ............................................................. 46 
3.3 Data Collection ........................................................................................ 50 
3.3.1 The MAC Instrument & the Five Dimensions of Metacognition
 50 
3.3.2 Learning Diaries ........................................................................... 51 
3.4 Data Analysis ........................................................................................... 53 
3.4.1 Computations of MAC Items & T-Test..................................... 53 
3.4.2 Thematic Analysis ....................................................................... 54 

4 RESEARCH FINDINGS .................................................................................... 56 
4.1 MAC Measurements ............................................................................... 56 
4.1.1 Descriptive Statistics, Cronbach’s Alpha, & Correlations ..... 56 
4.1.2 Paired Sample T-Test .................................................................. 58 
4.2 Findings from the Learning Diaries ..................................................... 64 
4.2.1 Provoking Participants’ Interest ................................................ 65 
4.2.2 The Value of Sharing Knowledge ............................................. 66 
4.2.3 The Entrepreneurial Context ..................................................... 68 



 5 

4.2.4 Socrates Beyond the Classroom ................................................. 70 

5 DISCUSSION OF THE FINDINGS .................................................................. 72 
5.1 Measuring Metacognition ...................................................................... 72 
5.2 The SM as a Tool to Facilitate Metacognition ..................................... 73 
5.3 Thoughts on Reliability & Validity ...................................................... 76 

6 CONCLUSIONS ................................................................................................. 80 
6.1 Strengths & Limitations ......................................................................... 80 
6.2 Implications for Teaching & Research in EE ....................................... 83 
6.2.1 Facilitating Metacognition .......................................................... 83 
6.2.2 Applying Metacognition ............................................................ 85 
6.2.3 Metacognition – To Measure or to Assess? .............................. 86 

REFERENCES ............................................................................................................... 88 

APPENDIX 1: MAC ITEMS ..................................................................................... 103 

APPENDIX 2: LEARNING DIARY QUESTIONS ................................................. 105 
 
 
 
LIST OF TABLES AND FIGURES 
 
Table 1. Knowledge Dimensions in Bloom’s Taxonomy ....................................... 15 
Table 2. Review of Learning Theories With the Purpose of Teaching 
Metacognition Within EE ........................................................................................... 34 
Table 3. Types & Examples of questions in The Socratic Method ........................ 35 
Table 4. 5 elements of the SM ..................................................................................... 36 
Table 5. Definitions of the Five Dimensions & Examples of MAC items ............ 51 
Table 6. Examples of learning diary questions ........................................................ 52 
Table 7. Computed Variables in SPSS....................................................................... 53 
Table 8. Descriptive Statistics ..................................................................................... 56 
Table 9. Means correlation coefficients for Pre/Post measurements of the MAC
 ........................................................................................................................................ 57 
Table 10. T-Test Results .............................................................................................. 58 
 
Figure 1. Bloom's Taxonomy: Original and Revised Models ................................ 13 
Figure 2. The Basic Assumption of Behaviorism .................................................... 19 
Figure 3. Skinner's Behaviorism Model .................................................................... 20 
Figure 4. Bandura's Triadic Reciprocity Model of Causality (1986) ..................... 24 
Figure 5. Data Triangulation for Studying SM’s Impact on Student Metacognition
 ........................................................................................................................................ 45 
Figure 6. Slide showing only the content-specific question .................................. 47 
Figure 7. Slide from Figure 4 With all the Content ................................................. 48 
Figure 8. Slide about factors of production in the traditional economy .............. 49 
Figure 9. Goal Orientation .......................................................................................... 59 



Figure 10. Metacognitive Knowledge ....................................................................... 60 
Figure 11. Metacognitive Experience ........................................................................ 61 
Figure 12. Metacognitive Choice ............................................................................... 62 
Figure 13. Monitoring ................................................................................................. 63 
Figure 14. Total MAC Score ....................................................................................... 64 



 7 

1   Rationale of the Study  

“The unexamined life is not worth living” 
 

Socrates, ancient Greek philosopher 

 
These words by Socrates perhaps abstractly reflect the history of humanity. It has 
been long, and it most certainly has seen its ups and downs. However, just by 
taking a look back in time when our ancestors were writing on walls within caves, 
and then reflecting on what is happening in our lives nowadays (2020 at the time 
of writing), we cannot help but be impressed with the advances we have achieved 
- fuelled by our curiosity. One could argue that these advances are indeed an 
outcome of humans examining and re-examining life, regardless of which onto-
logical or epistemological stance one chooses to side with. At the end of the day, 
are we even capable of imagining a world where there is one single explanation 
that concerns all human life? I dare to argue that maybe we are not. However, 
even though we may never land on a single explanation, perhaps we could agree 
on the importance of examining and re-examining ourselves and our environ-
ments, for this has proved to provide a somewhat systematic progress of the 
quality of the human life. The latter arguably has its benefits, otherwise I would 
not be typing this thesis on Microsoft’s Word, on a HP laptop, while reading 
about Socrates on the internet. Without inquiry, there can be no progress. With-
out inquiry, we might as well remain in caves, or perhaps even go extinct?  
 
Life is not built on ‘what ifs’, despite their appeal. Yet, if we think about ourselves 
today, some 2500 years since Socrates reportedly lived, his words are more relat-
able than ever. We keep on examining and inquiring, no matter how ‘good’ or 
‘bad’ things are, eventually coming to tangible developments that are the results 
of said inquiry. Following the traditions of humanity, we have scientifically for-
malized such inquiries and developments. More specifically, we often tend to 
refer to entrepreneurship whenever we want to define the cause of a new devel-
opment as an outcome of innovativeness and creativity, whereas those behind it 
are called entrepreneurs (Shane & Venkataraman, 2007). Given the importance 
that entrepreneurial individuals have had on our history with their “creative de-
struction” (Schumpeter, 1942, pp. 82-85), whether we consider them to be found-
ers of new businesses or not, we could state that they manage to create and offer 
a valuable advancement of the existing status-quo (Campbell, 2011), which 
would theoretically and practically represent an advancement of the existing 
pool of knowledge (Somaya & Williamson, 2011). In turn, given the theoretically 
sound and empirically verified  benefit of entrepreneurial activity, it seems ra-
tional for the field of entrepreneurship research to take a closer look at the cogni-
tions of said entrepreneurial individuals (Krueger, 2003), as this stream might be 



able to tell us what is happening behind the scenes of entrepreneurial activity. 
Consequently, if we manage to structurally decode entrepreneurial cognitions, 
then we can channel our efforts towards enhancing them via educational routes 
(Ford, 2006). There is appeal in fostering entrepreneurial minds, as we may arrive 
at what is called an “entrepreneurial society” (Audretsch, 2009, p. 253) – a society 
defined by constant innovations and increased prosperity, led by no others than 
humans and the increased amounts of knowledge that they generate as an out-
come of their creativity. Thus, the purpose of this thesis is to investigate entre-
preneurship through the lenses of cognitive psychology and learning. More spe-
cifically, it is argued that through metacognition, which is a cognitive skill in-
volving one´s knowledge of their cognitions, as well as the capacity to regulate 
them (Flavell, 1979), individuals are capable of mastering a deeper understand-
ing of what they know and do not, and based on that, generate new knowledge 
by identifying potential avenues for applying their creativity (Mitchell, Smith, 
Gustafsson, Davidsson, & Mitchell, 2005; Schraw & Denisson, 1994; Armbruster, 
1989).  
 
In the past, both the field of entrepreneurship, as well as the way we teach it has 
been criticized for granting little importance on the cognitions of the individuals 
despite their significance, as the focus has been more on the technical skills re-
quired for, such as writing a business plan or preparing financial forecasts 
(Mitchell, Smith, Gustafsson, Davidsson, & Mitchell, 2002; Schindehutte, Morris, 
& Allen, 2006; Chen, Greene, & Crick, 1998). Consequently, scholars have been 
calling for changes within entrepreneurial classrooms, where an emphasis is 
made on developing the necessary cognitive skills that relate to entrepreneurship 
(Béchard & Grégorie, 2005; Nabi, Liñán, Fayolle, Krueger, & Walmsley, 2017; 
Neck & Greene, 2011). Respectively, as creativity is fuelled by metacognition (de 
Acedo Lizaragga & de Acedo Baquedano, 2013), it should be no surprise that it 
also seems to be a defining element when discussing the entrepreneurial mindset 
– one that enables individuals to deal with highly dynamic and uncertain envi-
ronments that require continuous innovation (Haynie, Shepherd, Mosakowski, 
& Earley, 2010). Because metacognition seems to be gaining significant weight in 
the discussion about entrepreneurship, we must consider the educational impli-
cations that such a scenario bares. Metacognition can be taught (Ford, 2006), and 
some researchers (Venesaar, Ling, & Voolaid, 2011) advise entrepreneurship ped-
agogues to include the development of students’ metacognition when planning 
their curricula, if not building the assessment of entrepreneurship courses 
around it. Therefore, this thesis concerns an educational intervention that has 
been developed and conducted with the purpose of increasing student metacog-
nition within the context of entrepreneurship education. 
 
In the past, entrepreneurship pedagogues have been focusing on out-of-date 
teaching practices that do not consider a key element of entrepreneurship – the 
individual (Meyer, 2011). Therefore, before deciding on how to approach the in-
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tervention from the learning point of view, three major learning theories (behav-
iorism, cognitivism, constructivism) are reviewed (Ertmer & Newby, 2013). The 
review is narrowed to these three theories because prior to the emergence of con-
structivism, learning theories were in general assumed to belong either to the 
behaviorist or cognitivist paradigm (Hilgard & Bower, 1966). However, with the 
rise of constructivism, a third category has emerged (Ertmer et al., 2013). The idea 
of reviewing the theories is to address their implications for instruction when its 
aims is to increase metacognition within an entrepreneurial classroom. For that, 
the very nature of metacognition has to be taken into consideration, and in addi-
tion, for the purpose of avoiding the isolation of the learning theories from the 
entrepreneurial context, at the same time as the theories are reviewed, they are 
paralleled with literature on entrepreneurial opportunities - one of the main in-
terests in entrepreneurship research (Short, Ketchen, Shook & Ireland, 2010). Re-
search on opportunities claims that individuals can either recognize, discover, or 
create an opportunity that will trigger the entrepreneurial venture (Sarasvathy, 
Dew, Velamuri, & Venkataraman, 2003). Respectively, each opportunity type has 
a lot in common with one of the three theories, as the review in the next chapter 
will demonstrate. This is done for the purpose of deciding at a conceptual level 
which theory better serves the task of enhancing metacognition within an entre-
preneurial context. After rejecting behaviorism and underlining the insufficiency 
of cognitivism for explaining entrepreneurial uniqueness (Sahut & Peris-Ortiz, 
2014; Suddaby, Bruton, & Si, 2015), I have chosen to approach the intervention 
from a constructivist lens.  
 
Consequently, since metacognition is in close interplay with critical thinking 
(Duhn, 1999), I have chosen as the pedagogical method of Socrates. He is, after 
all, considered as the ‘father’ of critical thinking in western philosophy (Hoag-
lund, 1993). The method represents such a classroom setup that is built on asking 
questions from the students and stimulating dialogue, rather than having the 
teacher deliver all the content through instruction. The purpose of such an active 
dialogue is to provoke students’ critical thinking, while at the same time they are 
guided towards the answers, instead of the answers being given to them, which 
is what traditional education stands for (Ross, 2003). In addition, as will be ex-
plained later (2.7.2), Socratean elements are advised for entrepreneurship educa-
tion across a range of aspects, including for example dialogue-based education, 
stimulation of critical and reflective thinking, and increased student activity. 
Having chosen the Socratic Method, I implemented an educational intervention 
in the form of an intensive course that lasted for three consecutive days with the 
purpose of increasing students’ metacognition, while the course contents were of 
entrepreneurial nature. This leads to the following research question that nar-
rows the scope of the thesis:  
 
How and why does the Socratic Method contribute to the development of student meta-
cognition within the context of entrepreneurship education? 



Following chapter 2 where the literature review is presented, the methodology 
chapter details the empirical part which involves a case study combined with a 
mixed methods approach – one concerning a quantitative measure of metacog-
nition, and one concerning the qualitative understanding of how the Socratic 
Method contributes to its increase . The results are then presented and discussed 
with regards to the research question posed in this introduction, including con-
siderations of reliability and validity of the present study, leading to the overall 
conclusions that address the study’s strengths and limitations, as well as impli-
cations for teaching and research.  
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2 Metacognition & Learning Theories from an Entrepre-
neurial Perspective 

This chapter is structured as follows. First, the problematic state of entrepreneur-
ship education is reviewed, as well as the reasons behind it. Then, with the help 
of Bloom’s Taxonomy, a tool widely used in educational sciences for understand-
ing learning, teaching, and assessing (Anderson et al., 2001, p. XXI, more in 2.2), 
metacognition is introduced, followed by literature that covers what is known so 
far about its interplay with the domain of entrepreneurship. Then, the three 
learning theories (behaviorism, cognitivism, constructivism) are reviewed in par-
allel with the three types of entrepreneurial opportunities (recognition, discovery, 
creation), followed by their implications for instructing metacognition within an 
entrepreneurial classroom when compared to each other. Given constructivism’s 
suitability for the presented task when weighted against its counterparts, the re-
view proceeds to explaining the Socratic Method – a constructivist pedagogical 
approach based on dialogue (more in 2.7). A pre-conceptual summary follows 
before the text proceeds to the methodology chapter.  

2.1 Entrepreneurship Education: Calling for Change 

Given the importance of entrepreneurship in today’s world, it is logical to put an 
emphasis on fostering more entrepreneurs through educational means (Peter-
man & Kennedy, 2003). However, this may be harder to achieve than to wish for. 
The nature of entrepreneurship makes it hard to build a fixed educational ap-
proach around it, because entrepreneurship is a very dynamic field that is con-
nected to the distinct thoughts and actions of human beings (Kent, 1990, pp. 1-3). 
However, even though each venture is unique, it is important to look for and 
question the commonalities among entrepreneurs (Schindehutte, Morris, & Allen, 
2006). Yet, finding these commonalities does not guarantee that they can be 
taught. Literature on entrepreneurship education (hereafter EE) shows that inso-
far it has failed to yield the desirable results with regards to generating more 
entrepreneurs, while at the same time it needs further development both at the 
theoretical and methodological levels (Fayolle, 2013; Pittaway & Cope, 2007; Nabi 
et al., 2017; Béchard & Grégoire, 2005).  
 
One problem that has been addressed is that entrepreneurship research has dis-
tanced itself from the very key element of it – the individual. Numerous scholars 
(Schindehutte et al., 2006; Baron, 2008; Cardon et al., 2008; Nabi et al., 2017) report 
that despite their significance with regards to entrepreneurial ventures, the feel-
ings, thoughts, and experiences of the individuals that engage in them have been 
ignored. While entrepreneurship as a field has matured, what we teach is not 



fully legitimate (Katz, 2008). Entrepreneurship research and pedagogy are stalled 
because academics focus on outdated approaches to both scientific inquiry and 
teaching (Meyer, 2011). This then might explain the reason why Edelman, Mano-
lova, & Brush (2008) found that entrepreneurship textbooks and actual start-up 
activities have more differences than similarities, concluding that what is taught 
via EE may not be what entrepreneurs do, and this just adds to the long list of 
critique that EE has faced over the years.  
 
Kuratko (2005) recommends educators to behave like students when teaching en-
trepreneurship - that is, the same entrepreneurial qualities that are being taught 
to students must be used by the educators. A pedagogue that does not embrace 
the very nature of entrepreneurship may not me the most suitable person to teach 
it. Entrepreneurship classrooms should consider the inclusion of justice and eq-
uity, constructivism (more in 2.5), humor and role-play (Huq & Gilbert, 2017). 
Meanwhile, Ling & Venesaar (2015) argue that traditional lecturing that is based 
on memorizing things is not suitable. Instead, they suggest such techniques that 
focus on creative and independent learning, in addition to explaining to the stu-
dents the “meaning of the content” (p. 340) that is being taught to them. In addi-
tion, Genson (1992) advocates for the inclusion of non-business contents into en-
trepreneurship curricula, such as psychology and philosophy, as there is a great 
deal that can be learnt from them and then applied in the entrepreneurial context. 
The meta-analytic review of Bae, Qian, Miao, & Fiet (2014) on the correlation be-
tween students exposed to EE and entrepreneurial intentions showed a positive 
yet of little significance result, despite entrepreneurship programmes claiming 
the opposite. Therefore, although the purpose of EE would seem to be the gener-
ation of entrepreneurs, it seems that it had failed to do so in its majority. 
 
The general problem stemming from this criticism is that much of EE is focused 
on teaching the technical and somewhat objective aspects of the discipline based 
on traditional pedagogies (such as making a business plan or profitability calcu-
lations), yet those tactics don’t seem to achieve the purpose of practically gener-
ating more entrepreneurs out of students (Bae etl al., 2014). At the same time, 
attention has been brought to including cognitive training within entrepreneur-
ship curricula (Nabi et al., 2017; Neck et al., 2011; Venesaar et al., 2011), which 
focuses on the individual as a learner (and potentially an entrepreneur). In turn, 
what if EE placed an emphasis on facilitating the entrepreneurial minds of stu-
dents, rather than focusing solely on technical matters? In the end, why or even 
how would a person consider or engage in entrepreneurship without the pres-
ence of the required entrepreneurial mindset?  
 
Because said mindset seems to be of metacognitive nature (Haynie et al., 2010), 
and metacognition can be taught (Ford, 2006) the following parts introduce met-
acognition and its definition with the help of Bloom’s Taxonomy (Kratwohl, 
2002), in addition to presenting the various benefits it brings within the context 
of entrepreneurship, while at the same time becoming the focus of the distinctive 
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field of the study of entrepreneurial cognition, which aims to answer the question 
posed by Mitchell, Busenitz, Bird, Caglio, McMullen, Morse, & Smith (2007, p. 2) 
– “How do entrepreneurs think?”.  

2.2 Bloom’s Taxonomy & Metacognition  

In 1956, Benjamin Bloom and his colleagues provided a classification of educa-
tional objectives in an attempt to assess the cognitive functions of learning 
(Karnes & Nugent, 2004, p. 18). Bloom wanted to understand how students think 
when exposed to instruction (Karnes & Nugent, p. 17). The classification con-
sisted of six cognitive objectives: knowledge, comprehension, application, analy-
sis, synthesis, and evaluation, and is commonly known as “Bloom’s Taxonomy” 
(hereafter ‘BT’) (Woolfolk, 1990, p. 435). Later in 2001, BT was revised, resulting 
into a modification of the original taxonomy. More specifically, the six cognitive 
objectives had become the six cognitive processes, supplemented by four 
knowledge dimensions: factual knowledge, conceptual knowledge, procedural 
knowledge, and metacognitive knowledge (Kratwohl, 2002). The original taxon-
omy, as well as its revision, are depicted in figure 1 below:  
 

 
Figure 1. Bloom's Taxonomy: Original and Revised Models 

 
The first three levels are thought to be lower order thinking skills that dictate 
one’s learning, meaning that a person advances her/his learning as the person is 
progressing higher in the taxonomy. The last three represent the higher order 
thinking skills, with creation being considered the final stage of one’s learning. 
Applying what has been remembered and understood signals the achievement 
of the lowest orders of learning which can be achieved via traditional instruction 
methods (Kratwohl, 2002). The lower levels represent human cognition where 



mental actions result in the acquisition of knowledge through converting sensory 
inputs into something that can be understood and applied.  
 
How do we define then the next three levels? What happens when our cognition 
goes beyond the application of knowledge? The answer is metacognition, a term 
that was advanced by Flavell (1979), and exploits one’s inquiry into their own 
cognition, hence the word ‘meta’ which translates from Greek as ‘beyond’. The 
term is also known as “thinking about thinking” (Paul, 1990, p. 32), and two com-
ponents of metacognition are an individual’s understanding of why they have 
formed certain cognitions, as well as how to alter and navigate them (Mitchell et 
al., 2005). Another explanation is provided by Schraw & Dennison (1994), who 
explain it as one’s ability to control, understand, and reflect on their learning. 
Note that those components resemble in much analysis and evaluation as ex-
pressed in BT, whereas those two are commonly understood to signal critical 
thinking (Mulnix, 2012). This then justifies the interplay between metacognition 
and critical thinking (Duhn, 1999). People utilizing metacognitive strategies are 
analyzing and evaluating their own pool of knowledge by monitoring their own 
process of learning. Metacognition is influenced by the learner’s decree of meta-
cognitive awareness, the presented task and the learner’s understanding of how 
difficult the task is, and finally the strategic approach that the learner will choose 
in dealing with the task (Duell, 1986; Flavell & Wellman, 1977). Individuals pos-
sessing metacognitive capabilities will deal with a task differently than the ones 
who do not. An individual that does not employ metacognition most likely will 
just start dealing with a task that is presented. However,  a person employing 
metacognition will first identify what the task is, as well as the possible ways to 
approach it, after which the person will engage in dealing with the task while at 
same time reflecting on whether the chosen approach is actually helping towards 
fulfilling the task (Baker & Brown, 1984). Finally, once the task is concluded, the 
individual will reflect on how the task was dealt with to figure out whether a 
more effective solution to the task could have been implemented.  
 
Metacognition is a cognitive skill that can be facilitated via educational means, 
and there is great appeal in doing so (Ford, 2006), since it improves achievement 
in numerous disciplines. However, students often are not even aware of meta-
cognition (Schunk, 2012, p. 289), and rarely does the educational setting offer the 
chance to develop it, as most of our traditional education does not aim at getting 
students beyond the application stage of BT in terms of learning (Kratwohl, 2002). 
Metacognition enables people to validate their own thinking, making it im-
portant to practice it in the classrooms in such ways that students can understand 
its value and utilize it in the future (Kakouris, 2015; Kuhn, 1999). It is not a syno-
nym of critical thinking, because one can be critical towards things in general (i.e. 
analyzing and evaluating something external), but metacognition is about being 
critical towards one’s process of learning. People engaging in metacognition are 
being critical towards themselves with the purpose of re-examining their as-
sumptions concerning their own learning process. The knowledge dimensions 
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help in understanding how individuals progress through the taxonomy based on 
the possessed knowledge. It is important to note that the first three knowledge 
dimensions were present in the original taxonomy as well, therefore, it was the 
metacognitive dimension that was added. According to Kratwohl (2002), meta-
cognition could not be in the original model as the concept was not yet popular-
ized in 1952 when the taxonomy was originally published. The dimensions and 
their explanations are presented in the table below: 
 
Table 1. Knowledge Dimensions in Bloom’s Taxonomy 

Knowledge Dimension Explanation 
Factual Knowledge about facts (for example a 

date when an event took place, or 
knowing how the letter ‘a’ looks) 

Conceptual Knowledge of facts pieced together to 
form a bigger structure (for example 
theories, geographical areas, laws) 

Procedural Knowledge of applicability of the pos-
sessed conceptual knowledge (for ex-
ample conducting research, playing 
basketball, filming a video) 

Metacognitive Conscious understanding of one’s 
thinking process and possessed 
knowledge when engaged with a task, 
as well as the conscious choice of the 
most suitable strategy in dealing with 
a task, followed by its monitoring and 
evaluation 

 
The first three dimensions can be linked to the lowest parts of the taxonomy, 
where the learner remembers the facts, understands wider concepts, and can ap-
ply them into procedures. In turn, the metacognitive knowledge dimension re-
lates more to the highest order of thinking that enables deep learning. When the 
metacognitive dimension is accessed, an individual will analyse what is known 
and what is not, evaluate the task at hand, and eventually proceed with creating 
the most suitable strategy while at the same time it will be monitored.  
 
An illustrative example of metacognition is the check-in that is required before 
any flight. Given the advances in technology, many companies offer the chance 
to check-in in advance using various online services, and by that they signifi-
cantly reduce the amount of waiting time in queues at the airports. The following 
self-dialogue is a demonstration of metacognition, assuming that the imaginary 
passenger in concern has to check-in a piece of luggage as well:  
 

- My task is to check-in  



- Unless I check-in, I will not be permitted to board the plane. I know that 
because I have done this before  

- What are my options for checking-in?  
- I can either do it remotely and proceed directly to the automated baggage 

drop counter at the airport and then following that proceed to the security 
check. Under such circumstances, I would need to be at the airport ap-
proximately an hour before departure.  

- On the other hand, I could check-in at the airport counter, but there is a 
possibility I would have to wait in the line, meaning I have to be at the 
airport minimum two hours in advance.  

- Based on that, I will choose the first option.  
 
This is a very simple example of employing metacognition, where a person pre-
sented with the task of checking-in remembers the concept of check-in, under-
stands its procedure, is able to apply it in a real-life context, and following its 
analysis, evaluates the task and consequently creates the best possible strategy 
for dealing with it. However, as already pointed earlier in this sub-chapter, often 
people are not even aware of employing metacognitive strategies (Schunk, 2012, 
p. 289), which respectively diminishes the likelihood of employing them in the 
future. It is hard imagining someone using systematically a skill that they are 
unaware of possessing. Metacognition has been getting increasing attention, and 
scholars advise towards its facilitation in educational setups together with crea-
tivity (Sahlberg, 2010; Tanner, 2012).  
 
In order to enable the creativity of individuals, as can be seen from the BT, one 
must first go through analysis and evaluation, and those are metacognitive in 
nature. In addition, metacognition has been directly linked to the creative poten-
tial of an individual, meaning that a person with higher metacognitive capabili-
ties has a better chance at being creative (de Acedo Lizarraga et al., 2013), and 
that is why metacognition’s role in entrepreneurship is of highlighted importance, 
as creativity is considered to be the central element of entrepreneurship (Camp-
bell, 2011). Consequently, entrepreneurship educators should be particularly in-
terested in including the development of metacognition within their classrooms, 
if not making it one of the cornerstones of their curricula (Venesaar et al., 2011). 
And while creativity could be considered as the transparent reason to consider 
metacognition within entrepreneurship classrooms, there are several others, 
which are presented in the following sub-chapter.  

2.2.1 Metacognition’s Role in Entrepreneurship 

In 2010, Haynie et al. (2010) argued that the mindset of entrepreneurs is metacog-
nitive in nature, with the starting point being one’s understanding of their moti-
vations, as well as the inquiry into the opportunities provided by the external 
environment. Later, Haynie, Shepherd, & Patzelt (2012) demonstrated that met-
acognition may compensate for the lack of entrepreneurial expertise. That is, 
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even if individuals do not have prior experience in entrepreneurship, they can 
still exert entrepreneurial behavior and decision-making via the employment of 
metacognitive strategies. Metacognition helps individuals to figure out what 
they know, or do not, and how to utilize this knowledge when pursuing a ven-
ture (Nambisan & Baron, 2013). The latter scenario could be labeled as a synonym 
of Sarasvathy’s effectuation theory (2001), where she explains that the main dif-
ference in dealing with a task between entrepreneurial and non-entrepreneurial 
individuals is that the former start by asking questions about themselves, and 
then based on that they form a goal (effectual approach), while the latter begin 
with setting a goal and then trying to find the means to achieve it (causal ap-
proach). This interconnection between metacognition and effectuation might be 
able to explain why entrepreneurs experience lower levels of stress (Baron, 
Franklin, & Hmieleski, 2016). If metacognition leads to the application of the ef-
fectual approach, then it’s possible that entrepreneurs have a rather clear picture 
and understanding of why and what they are doing, and so tend not to stress. 
Instead, they tend to have confidence in themselves and tolerate risks easier than 
others (Barbosa, Gerhardt, & Kickul, 2007). In addition, since metacognition in-
volves self-feedback, it enables individuals to adapt their cognitions, which 
makes them flexible when dealing with dynamic and uncertain environments 
(Haynie & Shepherd, 2007). 
 
The link between metacognition and various aspects of entrepreneurship is evi-
dent throughout recent literature. There is a positive, chain relationship between 
metacognition, entrepreneurial orientation, and firm performance (Cho & Jung, 
2014; Mukherji, Mukherji, & Hurtado, 2011). That is, a firm comprising of meta-
cognitively aware individuals is more likely to be inclined towards entrepreneur-
ship which eventually will improve the firm’s performance. Furthermore, in an 
inquiry to assess the intuition of entrepreneurs, which they love to quote occa-
sionally as the reason behind the success of their ventures, Blume & Covin (2011) 
argue that in fact, even though entrepreneurs call it intuition, the actual processes 
leading them to be intuitive are metacognitive in nature. Knowing what you 
know can assist entrepreneurial individuals in setting realistic goals that can be 
achieved, rather than setting way too ambitious ones that eventually demotivate 
a person and result into failure (Baron, Mueller, & Wolfe, 2016). Furthermore, 
metacognition can have a positive effect on a firm’s survivability (Nambisan et 
al., 2013; Urban, 2012a; Haynie et al., 2007), as individuals will constantly monitor 
the firm’s performance and be alert for potential changes that would require flex-
ible action.  
 
The importance of metacognition within the domain of entrepreneurship be-
comes clearer as research on it progresses, as it can tell us why entrepreneurial 
individuals think differently and how they do it, according to Baron (2014). Re-
spectively, there is already support and evidence for the integration of metacog-
nition into entrepreneurship curricula. Metacognitive knowledge can have a pre-
dictive power on the entrepreneurial intentions of individuals, and so it would 



be useful for entrepreneurship pedagogues to develop practices that aim at en-
hancing metacognition (Urban, 2012b). This view is consistent across researchers 
from various countries. Mitchell, Bailey, & Mitchell (2008) claim that enhancing 
the entrepreneurial thinking in students equals to the enhancement of their met-
acognitive abilities, while Ling et al. (2015) call entrepreneurship educators to 
design such courses that aim at helping students develop their metacognition 
and self-regulation, a view consistent with Bryant (2006). For that, Ling et al. 
(2015) add, teaching methods will have to be revised, as traditional teaching 
methods may not be suitable. In addition, given the evidence proving that in-
creased metacognitive activity from students results into better learning out-
comes across a range of disciplines (Tobias & Everson, 2002), Ford (2006) con-
cludes that fostering metacognition for students is clearly appealing. Lastly, Pihie, 
Bagheri, & Sani (2013) advise educators to explain to students what metacogni-
tion is, and then consequently attempt to enhance it, as this would allow them to 
gain and appropriate entrepreneurial knowledge and skills in the future easier. 
This is consistent with Schunk (2012, p. 289) who underlines the importance of 
explaining metacognition to the students, as most of the times they are not aware 
of employing it.  
 
Metacognition has received increased attention from entrepreneurship scholars 
around the world (Ling, Kyrö, & Venesaar, 2013). Its importance in education, 
regardless of entrepreneurship, has been voiced by education scholars as well 
(Sahlberg, 2010; Tanner, 2012;). Such is the importance of metacognition in the 
entrepreneurial context that Venesaar and colleagues (2011) propose entrepre-
neurship programmes in universities to be assessed based on changes in students’ 
metacognitive awareness, however with the help of appropriate instruments that 
can measure metacognition. Another interesting argument is made by Shavinina 
(2008), who believes that metacognitions speaks of the entrepreneurial gift, pos-
tulating that children that demonstrate higher metacognitive capabilities are 
more likely to become entrepreneurs in the future.  
 
Conceptually, there is enough evidence on the role that metacognition plays 
within the entrepreneurial context, which in turn justifies its inclusion into entre-
preneurship curricula. However, given that EE has ignored cognitions in the past 
by mainly focusing on teaching technical skills (without promising results) 
through traditional methods of education (see 2.1), careful consideration must be 
given to the learning theory that the intervention with a focus on increasing met-
acognition within the context of entrepreneurship will adhere to. This review so 
far has outlined several important aspects that concern both metacognition as a 
cognitive skill, as well as entrepreneurship as a discipline. More specifically, the 
interplay between metacognition and critical thinking (Kuhn, 1999; Ford, 2006), 
the central role that creativity plays within the domain of entrepreneurship 
(Campbell, 2011; Shane et al., 2007), and the positive relationship between meta-
cognition and creative potential (de Acedo Lizarraga et al., 2013; Armbruster, 
1989).  
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Therefore, two components become transparent when considering the learning 
paradigm for the intervention: encouragement of critical thinking within the 
classroom (to develop metacognition) and room for creativity (to apply metacog-
nition) – both being of cognitive nature (Krathowl, 2002). In turn, the choice of 
the learning theory tells a lot about how the intervention will be conducted. The 
next part of the thesis reviews the three theories presented in the introduction 
chapter, but in order to avoid their isolation from the entrepreneurial context 
(since a learning theory is not bound to a certain discipline), each of the three is 
reflected upon entrepreneurship by bringing into the discussion literature on en-
trepreneurial opportunities, one of the widely researched topics withing entre-
preneurship research (Sarasvathy et al., 2003; Davidsson, 2017). Following that, 
the implications for instruction of all three are addressed when weighted against 
the components mentioned earlier that relate to the goal of the intervention – in-
creasing student metacognition within an entrepreneurial context.  

2.3 Learning as a Function of Behavior 

2.3.1 Main Assumptions 

The birth of behaviorism is believed to have taken place in 1913, and it is John B. 
Watson who has received the credit for it (Skinner, 2011, pp. 5-6). It was the dom-
inant theory surrounding learning in the first half of the 20th century, with the 
main dogma being that human learning occurs and consequently can be ex-
plained by observing a human’s reaction when exposed to certain conditions 
within her/his environment. Behaviorism assumes that learning is governed by 
factors external to humans, while their role becomes secondary and passive 
(Schunk, 2012, p.72). The basic assumption of behaviorism is that a person will 
be exposed to a certain event (stimuli) that will cause a reaction (response). Such 
was the principle as laid by Watson, which can be also illustrated in the following 
way:  
 
 

 
Figure 2. The Basic Assumption of Behaviorism 

 
This model can be explained with a very simple and practical classroom example. 
During my master’s studies, all mandatory courses had an attendance policy stat-
ing that a student must attend 80% of the lectures. Under normal circumstances, 
students of that degree programme are likely to respond to this stimulus by at-
tending the required number of lectures. Following this very simple S  R rela-
tionship, behaviorism was further enriched by numerous studies. Notable schol-
ars that have contributed to behaviorism are Thorndike with his connectionism 



theory (Hilgard, 1948, p. 19), Pavlov with his classical conditioning theory involv-
ing the well-known, or in modern slang viral experiment called “Pavlov’s Dog” 
(1928, pp. 47-75), Guthrie with his explanation of associative strength between 
stimulus and response (Schunk, 2012, p. 84), and lastly Skinner and his theory of 
operant conditioning (1938, pp. 19-20). Each one of them have contributed to the 
field in different ways.  
 
Thorndike claimed that a positive consequence of a response is likely to 
strengthen the occurrence of that response when presented again with the same 
stimuli (Tolman, 1936). In the attendance example given earlier, the consequence 
of attending the classes is the non-downgrading of the course grade. Downgrad-
ing was not mentioned earlier when introducing behaviorism, since the original 
assumptions about behaviorism made by Watson concerned only stimuli and re-
sponse (Moore, 2011). Pavlov was able to demonstrate how an originally neutral 
stimuli (ringing the bell, using a metronome, turning a bulb on) could become 
conditioned to provoke the desired response (saliva) when paired with other 
stimuli (food). In turn, Guthrie claimed that the strength between a stimulus and 
a response is based on the first occurrence of such a relationship and that most 
likely a person presented with the same stimulus will react similarly as during 
the first time (1952, p. 23). Lastly, Skinner is responsible for the theory of operant 
conditioning, which can also be termed as ‘A-B-C’, where A stands for the dis-
criminative stimulus, B stands for the response, and C stands for the consequence 
of the response (Schunk, 2012, p. 114). Skinner’s model is illustrated in Figure 2. 
 

 
Figure 3. Skinner's Behaviorism Model 

 
Consequences that are deemed reinforceable (desired) by an individual will in-
crease the likelihood of the same response that caused them when presented once 
more with the same stimuli, whereas consequences that resulted into punishment 
will decrease the use of response that provoked the punishment. Another simple 
example can be given from the classroom. Assume two students must tell a poem 
by heart (A). One does it extremely well (B) and receives praise (C), whereas the 
second student performs poorly (B) and receives negative feedback (C). Judging 
from this, it is fair to assume that both students will choose to perform well next 
time they are given such a task, or at least try, since they have experienced both 
the positive consequence of doing that, as well as the negative one from not per-
forming well. Thus, the response that triggered a positive consequence is likely 
to be reinforced, whereas the one that did not will be discarded. 
 
From an instructional point of view, behaviorism sees the learner as being reac-
tive and passive, while at the same time it is assumed that the required behaviors 
can be systematically shaped by the instructor (Ertmer & Newby, 2013; Morse & 
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Kelleher, 1977). The empirical foundations of behaviorism lie within the observ-
able and measurable performances of a human beings, as well as the form and 
frequency in which they occur. In addition, reality is perceived as being objective 
and external to the individual. However, it is the very simplicity with which be-
haviorism explains learning that lead to a wave of criticism by cognitivists. Prior 
to moving on to the review of cognitivism, the critique of behaviorism is pre-
sented with the help of opportunity recognition, which as the following sub-
chapter (2.3.2) will show, borrows a lot from behaviorist principles.  

2.3.2 Raised Concerns & Opportunity Recognition  

The popularity of behaviorism began deteriorating roughly in the beginning of 
the second half of the 20th century, with the main reason being that it had ignored 
mental processes and cognitions of learners (Winn, 1990). This is not surprising, 
because behaviorism argues that learning is governed by external forces (the en-
vironment) rather than the human. Furthermore, behaviorism has received a fair 
share of criticism for basing its empirical methodology on experiments con-
ducted with either animals, or in one-on-one situations with humans (Bandura & 
Walters, 1963, p. 1). In the world of today, it would be probably unacceptable to 
not consider people’s thoughts, belief systems and feelings when trying to ex-
plain their learning, especially when taking into account the increasing popular-
ity of the humanism approach that places the uniqueness of each individual at 
the centre of the learning process, if not life in general (Guey, Cheng, & Shibata, 
2010). Humanism is deliberately left out from this review as it is more of a philo-
sophical and ethical stance rather than a learning theory.  
 
Behaviorism can be put into an entrepreneurial perspective when reflecting on it 
via the lens of opportunity recognition. When we talk about opportunity recog-
nition, we assume that entrepreneurial opportunities exist within a market and 
emit signals to individuals, who then decide to act upon them or not (Covin & 
Miles, 1999). Said markets are thought to be of objective nature (similar to how 
behaviorism treats reality) where the forces of supply and demand are in equi-
librium (Sarasvathy et al., 2003). This mirrors back to behaviorism, where a stim-
ulus (opportunity) triggers a response (recognizing it) that leads to a consequence 
(acting on it). Thus, in such a behaviorist scenario, the act of entrepreneurship is 
governed by an external factor, which is no other than the market, and the entre-
preneur is seen solely as a passive learner that reacts to presented opportunities 
that reside within the objective world.  
 
However, back in 2002, Mitchell, Busenitz, Lant, McDougall, Morse, & Smith 
raised an issue related to entrepreneurship research at the time. According to the 
authors, the field had failed to answer the questions of why and how entrepre-
neurs think. Instead, it was assumed that some individuals are unique by nature 
and possess a certain set of traits that enable them to be entrepreneurs. Given the 
dissatisfaction of the authors, they called researchers to approach entrepreneurs 



from the lens of cognitive theory, in order to be able to answer the questions re-
lated to their thinking. Earlier in 1996, Busenitz & Lau also stressed the im-
portance of understanding what is happening within the minds of entrepreneurs. 
After all, it takes a great deal of cognitive effort to engage in entrepreneurship, 
otherwise hypothetically anyone could do it by simply practicing opportunity 
recognition and other entrepreneurial behaviors, or at least that would be the 
behaviorist perspective. Note how the critique towards behaviorism as a theory 
of learning (Winn, 1990) mirrors the critique raised towards explaining entrepre-
neurial activity (Mithcell et al., 2002). Critics of each claim that individual cogni-
tions are equally important when explaining human learning or entrepreneurs, 
while in addition reality is not objective and not all information is available at 
once to all people, as behaviorism and opportunity recognition theories would 
claim. Therefore, building an entrepreneurial classroom that aims at increasing 
metacognition on the principle of behaviorism gives an at least incomplete pic-
ture, and evidence from the fields of entrepreneurship and EE provide further 
support to this argument.  
 
Entrepreneurship researchers have criticized the field for granting little im-
portance to what entrepreneurs feel, think, and experience during their ventures 
despite their significance (Schindehutte et al., 2006; Baron, 2008; Cardon, Wincent, 
Singh, & Drnovsek, 2008; Nabi et al., 2017). Neither does behaviorism consider 
those as important for learning, because individuals are assumed to be passive 
and only responding to presented stimuli. In addition, although behaviorists 
would claim that opportunity recognition can be conditioned, they would not be 
able to explain the diversity of the presented opportunities and why certain indi-
viduals choose to exploit one over the other. For example, in social entrepreneur-
ship, which is a type of an entrepreneurial venture that aims primarily at address-
ing a problem within the society and offering a solution to it (Shapero & Sokol, 
1982), opportunities are approached from a difference lens, as they differ from 
the ones related to commercial entrepreneurship (Lehner & Kansikas, 2012). The 
reason for that is that social entrepreneurs do not have profit making as a priority, 
but rather the positive contribution that their venture will have on the society. 
That is why many social entrepreneurs are satisfied when operating at cost, or, 
when making profit, tend to reinvest that money rather than paying any kinds of 
dividends (Petrella & Richez-Batesti, 2014). Respectively, the decision to pursue 
either corporate or social entrepreneurship lies within the individuals and their 
unique predisposition, which contradicts to the behaviorst principles that does 
not consider a learner’s unique stance with regards to learning. 
 
Despite the evidence presented above, most of EE has been focusing on teaching 
the technical aspects of entrepreneurship following the behaviorist approach to 
education, and the outcomes cannot be labeled as neither fruitful or promising, 
calling for a change in how we teach the discipline (Chen et al., 1998; Nabi et al., 
2017). Indeed, a reasonable question to ask is why we have so much EE nowadays 
implemented in various forms, yet we seem to struggle with enhancing various 
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attributes related to entrepreneurship, such as required skills, motivation, self-
efficacy, and intentions (Bae et al., 2014; Chen et al., 1998; Oosterbeek, van Praag, 
& Ijsselstein, 2010). With the purpose of this study being the enhancement of met-
acognition within the entrepreneurial context, behaviorism does seem unsuitable 
for the task at hand.  
 
First, it would be illogical to try and increase student metacognition (which is a 
cognitive skill) by adhering to a theory that ignores it. Second, the uniqueness of 
each learner is not considered, like in the theory of opportunity recognition, and 
those lead to the third point, that of how reality is perceived. Both behaviorism 
and opportunity recognition theory assume the reality to be objective and exist-
ing independently from the individual. However, if those claims were to be true, 
teaching entrepreneurship would be somewhat easier than it is, and we could 
simply condition students to recognize opportunities in the objective world or 
market (to put it into economic terms), yet we know from evidence that this is 
not the case. Lastly, because reality is perceived as being objective, there is little 
if any room for creativity on the learner’s behalf, but this is highly contradictive 
with the principle of entrepreneurship – creating something new (Shane et al., 
2007), whether that be an idea, venture, product, or service. On the other hand, it 
should not strike as a surprise that a learning theory dating to early 20th century 
does not seem like a good fit for teaching metacognition within EE in the 21st. In 
the end, the critique towards behaviorism gave rise to cognitivism (Schnaitter, 
1999), whereas opportunity discovery proposes an alternative view for examin-
ing entrepreneurial opportunities (Sarasvathy et al., 2003). Both are presented in 
the following sub-chapter.  

2.4 Learning as a Function of Cognition 

2.4.1 Main Assumptions & Raised Concerns 

Cognitivism emerged as a consequence of the behavioral theory and it aims at 
explaining people’s learning through the understanding of how their brains func-
tion when interacting with their environments, which eventually lead to the for-
mation of their behavior and decision-making (Bandura, 1989; Bandura, 2001). 
Those are highly related to one’s self-regulation, self-reflection, and self-influence 
(Bandura, 1991), a clear demonstration of how cognitivism places an emphasis 
on the individuals as an agent of their own learning, something that was not con-
sidered by behaviorism. According to cognitivism, central to a person’s learning 
are goals that most likely relate to one’s perceived self-efficacy, which is one’s 
belief that a task can be achieved should the proper resources (cognitive and non-
cognitive) be mobilized (Wood & Bandura, 1989). In addition, a person’s values 
and motivations are also considered to play an important role (Winne, 1985), as 



humans engage in the act of learning having some assumptions about it in ad-
vance, reflecting on it while it occurs, and then evaluating at the end whether the 
learning has been useful or not. Furthermore, human learning is not bound to 
directly experiencing something (enactive learning), but rather it can occur also 
by observing (vicarious learning) and then mentally analyzing that observation 
(Schunk, 2012, p. 118; pp. 121-122). This was an anti-thesis to behaviorism which 
emphasized empirical practice of a response to a stimulus for learning to occur. 
On the other hand, cognitivism stresses the importance of environment in a sim-
ilar way that behaviorism does. The main difference, as explained by Bandura 
(1986, p. 51), is that rather than assuming that the environment is the main cause 
of learning, instead it is the interplay between one’s mental interpretation of the 
environment, behaviors occurring in it (both by the individual and others), and 
past experiences stored in one’s memory. Bandura’s model is illustrated in figure 
3.  
 
 

 
Figure 4. Bandura's Triadic Reciprocity Model of Causality (1986) 

No single element of this triadic relationship dominates the others. Instead, at 
any given time and based on the circumstances, one may prevail over the others. 
For example, if a person is being told that she/he can choose what to eat, then it 
is the person that ‘pulls the strings’, probably with a slight moderation from the 
environment, since it is highly unlikely that all possible food options will be 
available to a person at an instant, although that would be indeed amazing! On 
the other hand, assuming that a group of people have agreed to go out to play 
football, but suddenly there is a heavy rain, then it would be the environment 
that commanded the behavior, with the persons involved exerting limited control 
over it. 
 
What is central to cognitivism is that the person mentally processes sensory in-
puts from the environment that eventually form the behavior. The input nor-
mally is weighted against pre-existing models within a person’s mind that are 
stored in one’s memory, eventually leading to the desired response that would 
bring positive consequences, or respectively the avoidance of responding in a 
way that would bring negative consequences (Ertmer & Newby, 2013). Said mod-
els represent meaningful knowledge (as perceived by the learner) that is struc-
turally organized and can be retrieved from the memory when need be. The 
sources that cause modelling to occur vary across a range of actors (for example 
teachers, students, parents, coaches, friends), and the decision for adhering to a 
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model depends on various personal settings, such as an individual’s develop-
mental status, possible consequences of a response, expectations of the outcome, 
goals, values, and self-efficacy, as well as the model’s prestige and competence 
(Schunk, 2012, p. 134). Respectively, all these personal settings listed in the pre-
vious sentence are subjective in nature and vary from one individual to another.  
 
According to Schunk (2012, p. 161), the knowledge transfer or in other words the 
learning of an individual eventually will occur once knowledge is stored in 
memory, whereas Ertmer & Newby (2013) add that this happens once it is possi-
ble for the person to apply the newly obtained knowledge in different situations. 
Contrary to behaviorism, rather than focusing on what the learner does, cogni-
tivism focuses on how the learner processes and organizes new information as 
an outcome of interacting with the environment, while the learner assumes an 
active rather than a passive role. Even though cognitivism significantly advanced 
our understanding about learning when compared to behaviorism, it still does 
not lack critique that stems mainly from the constructivist bloc (more on con-
structivism in 2.5). The main areas where cognitivism was criticized by construc-
tivists, according to Greeno (1989), concern the following: 
 

- Learning is an outcome of cognitive processing  
- Reality is objectified externally, and thus its mastery by the learner de-

pends on the mastery of cognitive processing  
- Much emphasis on learning is placed within a formal educational setting, 

with little importance given to an individual’s experiences obtained out-
side such a setting 

 
Constructivists do not entirely disagree with cognitivism, but rather underline 
the uniqueness in the cognitions and learning of each individual with regards to 
constructing their own knowledge from their unique way of perceiving their ex-
periences. In turn, knowledge and reality are not believed to exist in objective 
forms externally from humans, but rather it is constructed internally by humans 
themselves (Schunk, 2012, p. 274). And so, cognitivism in a way steps with one 
leg into each of the other two learning theories. Namely, it agrees with behavior-
ism in that reality is objective, while at the same time it agrees with constructiv-
ism in that cognitions are an important part of learning. On the other hand, it 
does not agree with behaviorism on ignoring cognitions, while at the same time 
it does not consider the unique construction of one’s knowledge and reality, like 
constructivism does. As previously done with behaviorism (2.3.2), the following 
part parallels cognitivism together with opportunity discovery, which comes as 
an alternative to opportunity recognition, with the purpose of reflecting on a 
learning theory through the context of entrepreneurship.  



2.4.2 Opportunity Discovery and Cognitivism 

Apart from being recognized, opportunities are also believed to be discovered 
(Covin & Miles, 1999). Discovery implies that opportunities reside within the 
market, similar to the view on recognition and treatment of reality by behavior-
ism as being objective. However, rather than omitting signals to individuals, they 
are awaiting to be discovered by them, thus opening the door to investigating the 
mental structures of entrepreneurial individuals that lead to said discovery that 
results in new ventures and economic growth (Mitchell et al., 2002). This would 
then resemble the cognitivist approach where the reality remains objective, but 
rather than signaling to individuals about the ‘right’ and ‘wrong’ decisions, it can 
only be gradually mastered as humans develop their cognitive mastery. In terms 
of entrepreneurship, an individual will be able to discover the opportunities hid-
den within the market when enough cognitive resources are employed. In line 
with cognitivism, opportunity discovery underlines the interplay between the 
environment and the individual, as the market provides the food-for-thought for 
opportunities to be discovered (Webb, Ireland, Hitt, Kirstruck, & Tihanyi, 2011; 
Campbell, 2011). It would be hard to assume that an individual will discover any 
opportunities within the market unless there is a certain level of interaction be-
tween the two.  
 
Nonetheless, the same reasons that open cognitivism to criticism can be paral-
leled to why opportunity discovery may not be the most suitable approach for 
explaining entrepreneurial activity. Namely, rather than dealing with an objec-
tive reality, which is what cognitivism and opportunity discovery both assume, 
individuals face heterogenous conditions that are beyond their cognitive mastery 
(Ertmer et al., 2013). For example, consider a scenario where an individual is 
forced to become an entrepreneur simply because it is necessary for survival, due 
to, for example, unemployment, low wages, or lack of formal education (Fairlier 
& Frossen, 2018). In this case, recognition and discovery have nothing to do with 
the decision to engage in entrepreneurial activity, but rather it was the life con-
ditions that an individual had to face. Furthermore, the presence of formal insti-
tutions within a country that address financial, social, and educational aspects of 
life have a moderating effect on opportunities, as argued by Fuentelsaz, González, 
Máicas, & Montero (2015). In general, the socio-economic conditions, as well as 
an individual’s personal motivations and ambitions have moderated to a signifi-
cant extent the decision of an individual to pursue an entrepreneurial venture 
(Langevang, Namatovu, & Dawa, 2012; Giacomin, Janssen, Guyot, & Lohest, 
2011). Said conditions vary depending on the location of the person, socio-eco-
nomic status, and level of formal education, to name a few. Therefore, it would 
be incomplete to assume that opportunities objectively reside within the market 
and can be discovered simply by cognitive efforts, since there are way too many 
subjective factors in place bound to individuals, and those moderate to a signifi-
cant extend the decision to engage in entrepreneurship, whether we talk about 
opportunity recognition or discovery.  
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Now if we turn to the pedagogical implications that concern enhancing metacog-
nition within EE, cognitivism does seem more credible than behaviorism (see 
2.3.2), yet it still lacks several important elements that concerns entrepreneurship 
– appreciation of one’s uniqueness and room for creativity. Cognitivism does em-
brace cognitions as learners are expected to think and attempt to make sense of 
the external world, however it still treats the reality as being objective and simply 
mapped onto the mind of the learner (Ertmer et al., 2013). By doing so, cogni-
tivism (as well as opportunity discovery) fails to weight in the unique experi-
ences and conditions that an individual is experiencing. Although it contrasts be-
haviorism in that it does not treat learning as a simple stimuli-response relation-
ship, but rather links a potential response to the mental processing by the indi-
vidual, it nonetheless does not give much room for creativity. Putting this into 
the entrepreneurial perspective, individuals are merely expected to discover op-
portunities within the market and capitalize on them, rather than creating them. 
Yet, there has been empirical evidence (e.g. Sarasvathy, 2001; Sarasvathy et al., 
2003) postulating that opportunities are neither recognized nor discovered, but 
rather created. Lastly, even cognitivists themselves tend to realize the importance 
of one’s unique experiences as a mediator of how they construct their learning 
process which eventually leads to forming their own realities (Jonassen, 1991). 
The unique formation of those realities as an outcome of one’s learning is what 
constructivism and consequently opportunity creation stand for, which are the 
next topics present in this review.  

2.5 Learning as a Function of Construction  

Constructivism is a learning theory that blends psychological (such as cognitions) 
and philosophical (such as rationalism and empiricism) elements to claim that 
much of learning and understanding within humans depends on how humans 
construct the world in which they live (Fox, 2001; ). Often seen as complementary 
to cognitivism (Ertmer et al., 2013), constructivism suggests that human learning 
is not an outcome of cognitively processing an objective reality, but rather the 
formation of one’s reality and cognitions as an outcome of events and situations 
that one has experienced (Bredo, 1997). Said situated cognitions that enable learn-
ing are unique to each individual and are affected by different variables such as 
culture, context, and activity (Brown, Collins, & Duguid, 1989). In a certain way, 
constructivists do not entirely disagree with cognitivism, but rather underline the 
uniqueness in the cognitions and learning of each individual with regards to con-
structing their own knowledge from their unique way of perceiving their experi-
ences. In turn, knowledge and reality are not believed to exist in objective forms 
externally from humans, but rather it is constructed internally by humans them-
selves (Schunk, 2012, p. 274).  
 



Following its own principle of uniqueness, constructivism has many approaches 
and perspectives (Perkins, 1999), which naturally have generated a diverse de-
bate surrounding it. This may not be particularly in line with scientific principles, 
and that is why constructivism sometimes is not considered as a theory, but ra-
ther a philosophical stance. In addition, a bald constructivist claim could be that 
learning cannot be theorized per se, because it is not a priori generalizable, but 
rather a product of each human’s subjective construction of the world. Construc-
tivist debates have been spawning across centuries, however according to von 
Glasersfeld (1984), not much has been added to what was originally questioned, 
but rather known things are reorganized to present something supposedly new. 
The original question concerns reality and whether it exists externally from the 
humans or constructed internally by them. Constructivists tend to the side with 
the latter statement. However, that debate is not the focus of the present thesis, 
as it concentrates on two contemporary constructivists and their contributions, 
namely Jean Piaget and Lev Vygotsky. Both are thought to have contributed sig-
nificantly to the study of constructivism, and each one of them is credited for 
establishing two distinct branches of it – Piaget being responsible for cognitive 
constructivism, and Vygotsky for social constructivism (Liu & Matthews, 2005). 
The following part covers their contributions to the understanding of construc-
tivism, as well as the critique that both have received.  

2.5.1 Piaget & Vygotsky 

Jean Piaget was strongly convinced that humans actively interact with their en-
vironments by investigating them in order to formulate their learning, rather 
than passively react to presented stimuli (Fox, 2011). He pointed that learning, 
and consequently, one’s understanding of the reality, is constructed by the indi-
vidual as life progresses, rejecting the notion that reality is objective and perma-
nent, awaiting to be mapped onto the learner. His views posed as an enemy of 
the traditionalist view of education which assumed that a learner is passive, re-
sembling to some extend an empty vessel awaiting to be filled with whatever the 
instructor desires. Piaget advocated for instruction to be navigated towards 
bringing new and creative ideas from learners, with such ideas respectively being 
an outcome of one’s construct (Duckworth, 1964). One may argue that creating 
and constructing are not so far from one another in terms of meaning, and per-
haps could be called synonyms. Now, assuming that the purpose of EE is to help 
students create new ideas, ventures, concepts, or companies, we a priori reject 
the notion of the objective reality, and rather look for the unique creations of our 
students, which falls well in line with what Piaget advocated.  
 
Piaget believed that learning is based on the principle of equilibration, which was 
further categorized into assimilation and accommodation (Schunk, 2012, p. 274). 
When a person is presented with a new piece of knowledge, it must be weighed 
against existing schemas and beliefs of the reality as perceived by the individual 
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in concern (Duncan, 1995). There are two paths of equilibration that the individ-
ual can choose. Either reality can be assimilated to existing structures within the 
mind, or it can be accommodated, thus leading to a change in said structures. If 
a given situation matches something that already has been known (constructed), 
then the learner assimilates that situation to existing structures. On the contrary, 
if the situation in a way does not make sense as a result of not being able to as-
similate to existing constructs of reality, then the learner is forced to accommo-
date the newly given situation, thus reconstructing their understanding of reality 
within their minds (Rowell, 1989; Roessinger, 1978). These two processes are in 
interplay with one another, because as we assimilate reality to existing structures, 
we accommodate new structures to make sense of it. In Piaget’s view, the envi-
ronment provides the food for thought to the learner, but eventually it is humans 
that assume control over their learning, whereas the environment is able to 
merely provide a direction (Schunk, 2012, p. 238).  
 
In Lev Vygotsky´s view, reality and learning are not merely constructed in an 
individual’s mind, but rather they depend on one’s social activity (Kim, 2001), 
while at the same time the social environment acts as the facilitating force of 
learning (Tudge & Scrimsher, 2003). Rohrkemper (1998) stresses Vygotsky’s 
Marxist views with regards to his emphasize of social interactions as critical to 
learning, since they were falling in line with the revolutionary movement after 
1917 in communist Russia (Schunk 2012, p. 241). Therefore, in Vygotsky we see 
an example of a situated cognition where the cultural context in which the learner 
finds himself impacts his learning and construction of reality (Brown et al., 1989). 
Vygotsky emphasized interpersonal relationships among humans as a facilitator 
and mediator of learning (Schunk, 2012, p. 242). He believed that a learner has 
the potential to achieve higher levels of mastery and knowledge, whereas that 
potential was determined by a tutor or more capable peers, who also had the 
responsibility of helping the learner to reach said potential. The former is known 
as the zone of proximal development (hereafter ‘ZPD’) defined by Vygotsky 
(1978, p. 86) as the difference between one’s perceived level of development ver-
sus one’s potential for development as perceived by someone who is more capa-
ble in the concerned area. These more capable peers form the latter assumption 
are known as more knowledgeable others (hereafter ‘MKO’) (Kim, 2001). In other 
words, ZPD concerns what learners can do on their own versus what they can do 
with the help of MKOs. The role of MKOs is to provide guiding, most often in 
the forms of providing hints that make the learner think. Respectively, as a 
learner progresses, the need for MKOs’ presence will be diminished, unless there 
is a need for further development to be achieved, or until the point the learner 
surpasses the MKO in terms of content mastery. 
 
Consider this example from basketball. At the beginner’s level, a person will need 
constant instruction and guidance from a coach in order to learn how to properly 
shoot the ball. After practicing and receiving constant feedback from the coach 
on the form of shooting, eventually the player will master the shooting technique 



and will be capable of shooting the ball appropriately without the coach having 
to tell the player how to do so. The learner is not passive, but rather brings into 
the process her/his own perspectives with a possibility of reciprocal teaching, 
meaning that there is a good chance that the instructor will assume the position 
of the learner and will develop as well (Schunk, 2012, p. 246). The outcome of the 
coaching eventually is that players construct their technique in their own unique 
way with the help of their coaches rather than adhering to one single standard of 
shooting. In the end, the common goal is to score the ball into the basket, yet each 
player chooses their own unique technique to reach the goal.  
 
The main difference between cognitivism and constructivism is that the latter as-
sumes that learners construct their own understanding of the world and them-
selves via employing their cognition, rather than mastering the external, objective 
reality through it. In the basketball example presented above, behaviorists and 
cognitivists would assume that there is only one shooting technique. Whereas 
behaviorists would claim that repeated practice will eventually allow the player 
to master the technique, cognitivists would assume that the technique can be also 
mastered by observation and analysis. On the other hand, constructivists would 
recognize the need for having a shooting technique, but they would encourage 
players to develop their own. 

2.5.2 Raised Concerns  

Given Piaget’s arguable impact on constructivism, his theories have not been 
short of critique (Lourenco & Machado, 1996). He has been called for limitations 
with regards to how he explained his concepts, their empirical application lack-
ing easy replication, and his views lacking argumentation either from a philo-
sophical or epistemological point of view.  For example, consider the terms as-
similation and accommodation. Both indicate some change that has occurred in 
a person’s mind, but how is it possible to operationalize this change to be able to 
measure it through observable behavior, and by doing that linking it to the 
change that had occurred in the mind? (Carlson & Buskist, 1997). Respectively, 
given this question, Piaget’s concepts are thought to test and replicate empirically, 
despite their perceived validity in terms of how they are described (Brainerd, 
1978). Another common critique towards Piaget is that of ignoring the socio-cul-
tural influences that a learner is experiencing, and by doing so he over-empha-
sized the role of cognitions with regards to how one learns (Valsiner, 2001). As 
noted earlier, Piaget does not discredit entirely those influences, but rather di-
minishes their importance, contrary to social constructivists, such as Vygotsky. 
Curiously, studies later demonstrated that although Piaget did not put a pre-
mium on socio-cultural aspects, his very own samples (studies conducted pri-
marily with Swiss children), and respectively the results they generated, were 
heavily influenced by the Western schooling and culture. Thus, Piaget’s construc-
tivism is believed to be ‘cognitive’, seeing learning as an outcome of how one’s 
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mind creates meaning, and that is where Vygotsky would disagree by introduc-
ing social constructivism and the dynamics between human interaction and cul-
ture as mediators of one’s constructed learning.  
 
Curiously, when turning to Vygotsky, he is criticized for the same reason as Pia-
get – only in reverse. Whereas Piaget’s cognitive constructivism was called for 
ignoring the social influences on one’s learning and overemphasizing the indi-
vidual, Vygotsky’s social constructivist has been criticized for overemphasizing 
social influences and ignoring the individual (Lui et al., 2005). Perhaps the an-
swer lies somewhere in between, but this is rather odd scenario. Vygotsky’s key 
concepts have also come under scrutiny. The ZPD is thought to be difficult to 
map for a student, and at the same time it is excessively stressing the develop-
ment of a learner as being dependent on the MKO (Chaiklin, 2003), as well as the 
formal educational setup in general. Yet, it was pointed out to him that people 
learn a great deal outside the schooling system as well. Furthermore, because 
Vygotsky placed an emphasis on authority within learning, he saw rules as being 
more important than individual imagination (Saifer, 2010). This is not to say that 
he discredited the latter, but rather did not see as beneficial to learning as setting 
strict rules that must be followed.  His Marxist views regarding an equal society 
have also received some fire. Although it does sound desirable to have a truly 
equal society, Vygotky’s theory is somewhat utopian, because as stressed by the 
critics, societies do not tend to be equal, thus limiting the possibilities of some 
people against the others (Lui et al., 2005). To give an example, individuals with 
some sort of disability that limits their speech would find social learning more 
difficult than those who do not have any problems. Perhaps for that reason some-
times Vygotsky’s views are considered overly optimistic.  
 
Regardless of the critique that both scholars have received, it should be noted 
that the emergence of constructivism was an outcome of previous concerns raised 
towards behaviorism and cognitivism. Human learning is a complicated matter 
and it is unlikely that we will arrive to a single theory that could account for all 
of it. Perhaps the big leap that constructivism did was to not treat reality as being 
objective (as its predecessors did), but rather as an outcome of one’s construct. In 
addition, it placed an emphasis on the uniqueness of each individual. By doing 
so, the theory immediately switched the role of the learner from passive to active, 
while at the same time it converted the role of the teacher to that of the facilitator, 
thus the role of the latter is not to teach something what is already known, but 
rather help the learner to create new meaning about what is known. Respectively, 
the theory of opportunity creation allows to draw parallels between how people 
construct their learning and how they create their ventures, rejecting the notion 
that they are either discovered or recognized from within the objective world.   



2.5.3 Opportunity Creation and Constructivism  

Consider the two following examples. An individual may see a corrupted regime 
as a factor that negatively affects the entrepreneurial potential (Hashi & Krasniqi, 
2008) of his/her venture. Yet, on the other hand, someone else may see this as an 
opportunity for avoiding taxes. Now consider a city that lacks incubation services 
for startups. One may see this as something that dampens the entrepreneurial 
potential, but someone else may see an opportunity for creating a company that 
focuses on incubation services. The interpretation of the reality is eventually the 
one that will dictate whether to pursue entrepreneurship or not, and that differs 
based on how each individual subjectively creates meaning out of their world. 
Respectively, constructivism can be put within the entrepreneurial context when 
reading about opportunity creation. The latest addition to the literature of entre-
preneurial opportunities was the understanding that they are created, following 
the views that they are recognized or discovered (Sarasvathy et al., 2003). If we 
choose to follow this line, then we assume that opportunities are constructed 
within the minds of individuals and posit a subjective nature. The uniqueness of 
each individual is highlighted with regards to finding creative ways of utilizing 
existing knowledge and schemas to generate something new. Respectively, this 
is an ongoing process that never stops, as humans will constantly provide further 
innovations that advance what once was believe as the ‘final’ stage.  
 
In an educational context, this would mirror constructivist views, where reality 
is perceived as something that continuously changes as individuals reconstruct 
it, rather than being fixed, objective, predictable, and measurable. Nonetheless, 
most of EE insofar has followed the latter principles, with research concerning 
entrepreneurship, and consequently the way it is being taught being stalled. In 
turn, academic experts in the field struggle to cope with the idea of entrepreneur-
ship itself – that is, an idea that demands innovation and creativity on a constant 
basis (Meyer, 2011). In a similar tone, Neck et al. (2011) advice for EE to relinquish 
itself from trying to be predictable. In other words, rather than trying to teach 
entrepreneurship following the rules of natural sciences, we should embrace the 
traits of entrepreneurship, such as critical thinking, creativity, and problem-solv-
ing. If we choose to agree that opportunities are created as an outcome of one’s 
construct, then we must consider the unique path of each such creation. In turn, 
that uniqueness may be beyond the reach of the scientific principles, since their 
goal lies in objectification, however constructivism rejects objectification per se, 
at least when it comes to human learning (Ertmer et al., 2013).  
 
On the other hand, we should consider whether that poses a problem or not. In 
the end, individuals are subjective beings and sometimes it may be difficult to 
objectify them and set out a common standard for their analysis (Pandey, 2014; 
Hayek, 1945). This may be the reason why academia cannot find a single ap-
proach towards entrepreneurship research (Low & MacMillan, 1988; Shane & 
Venkataraman, 2000; Mitchell, 2011) – because you cannot find a single approach 
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towards subjective individuals, which lie at the core of entrepreneurial activity. 
Respectively, the way we view entrepreneurial activity directly affects the way 
in which we will teach in our classrooms. And so, to put all theories together, the 
following part assesses their views with regards to two important components 
that have been outlined as being central to this study: first, the interplay between 
metacognition and critical thinking (Kuhn, 1999), and second, the understanding 
that entrepreneurship involves unique creations by individuals facing heteroge-
neous conditions (Shane et al., 2007; Sahut et al., 2014).  

2.6 Implications for Instructing Metacognition Within EE 

How we perceive entrepreneurial activity and from which learning lens we de-
cide to approach the pedagogy surrounding it go together. Constructivism agrees 
in much with opportunity creation in that they do not treat reality as being ob-
jective. Instead, both claim that individuals face heterogeneous conditions in 
their lives, therefore opportunities are not equally spread out around the world 
waiting to be either recognized (which is what behaviorism would stand for) or 
discovered (which is what cognitivism would stand for). Cope (2005) argued that 
entrepreneurship is a dynamic learning process, while other authors have under-
lined that entrepreneurship cannot be treated as something predictable (Neck et 
al., 2011; Sarasvathy et al., 2003). Instead entrepreneurs seem to keep learning 
novel things from their unique experiences by reflecting on them, in what is 
widely labeled as experiential learning (Mason & Arshed, 2013). That very learn-
ing falls in line with the constructivist principles on education, while at the same 
time it stresses the importance of reflecting on one’s learning – the cornerstone of 
metacognitive awareness (Schraw et al., 1994). It should not then be surprising 
that critical thinking (which entails analysis and evaluation at a cognitive level) 
is closely related to metacognition (Kuhn, 1999), and at the same time metacog-
nition has been outlined as a critical resource for possessing an entrepreneurial 
mindset (Haynie et al., 2010), while also being directly linked to the capability of 
being creative (de Acedo et al., 2013).  
 
Constructivism and metacognition are complementary to one-another, since the 
former concerns one’s construction of their ideas, while the latter enables an in-
dividual to understand where the ideas came from, thus allowing for their recon-
struction and alteration (Gunstone, 1998; Huq et al., 2017 ). From the three theo-
ries that were reviewed, constructivism seems to be the most effective for the task 
of the present study – teaching metacognition within the context of EE. That is 
because it considers the two components introduced earlier (see 2.2.1) and briefly 
stated once more in the above paragraph. Namely, it embraces creativity, which 
is important for the entrepreneurial context of the intervention, and it also en-
courages critical thinking, which is what metacognition is built upon. The table 
below presents each theory when weighted against those two components.   



Table 2. Review of Learning Theories With the Purpose of Teaching Metacognition Within 
EE 

 
Learning Theory Does it account for crea-

tivity? 
Does it encourage criti-
cal thinking? 

Behaviorism No. Behaviorism treats 
reality as being objective 
and external to the indi-
vidual. The reality is 
then ‘imposed’ on the 
learner by the instructor.  

No. The learner assumes 
a passive role and will be 
taught the things that 
only the instructor 
wishes to. 

Cognitivism No. Like behaviorism, 
reality is perceived as 
being objective, but the 
learner can gradually 
master it with cognitive 
efforts. 

Partially. Learning is 
seen as a process where 
the individual engages 
in mental activity with 
the purpose of codifying 
knowledge and storing 
it in one’s memory.   

Constructivism Yes. It is assumed that 
individuals create/con-
struct their reality, con-
sidering their unique ex-
periences, which are 
very important to the 
process of learning. 

Yes. Social interactions 
are deemed important, 
and students are ex-
pected to bring their 
views on their learning 
process. The goal is to 
create knowledge, not to 
absorb it. 

 
 
Having chosen constructivism as a theory to approach the task at hand, a reason-
able question concerns the choice of how the intervention will be conducted. Cu-
riously, although scholars are calling for new approaches to entrepreneurship 
pedagogy (Ling et al., 2015), there seems to be one that matches the parameters 
mentioned above with regards to finding a suitable instructional method to teach 
metacognition within an entrepreneurial classroom. The catch is that it can 
hardly be labeled as innovative since it was introduced roughly 2500 years ago 
in ancient Greece, with some entrepreneurship scholars believing that its ele-
ments should be forming the cornerstone of EE (Neck et al., 2018). The following 
part introduces a constructivist pedagogical approach known as the Socratic 
Method, addresses its benefits, places it within the context of EE, and discusses 
its challenges. 
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2.7 The Socratic Method 

Socrates was a Greek philosopher that lived in ancient Athens, roughly between 
the years 470-399 BC (Easterling, 1997, p. 352). Even though he has contributed 
widely to Western philosophy and values in general, his biggest contribution is 
thought to be the Socratic Method (hereafter ‘SM’) (Morrell, 2004). It is a form of 
instruction that uses as a basis for learning the dialogue between the teacher (fa-
cilitator) and the students; one that begins with a question that the facilitator 
poses to the students (Ross, 2003). The essence of the questioning is the ‘elenchus’, 
which means ‘cross-check/verify/test’ (Vlastos, 1982; Oxford University Press, 
2019). Simply put, the SM is about finding answers through posing questions. 
Most of our ‘original’ sources regarding SM come from Plato’s work, who was a 
student of Socrates (Brickhouse & Smith, 2009). In today’s contemporary world, 
synonyms of SM include discovery learning (Bruner, 1961), inquiry teaching 
(Collins, 1977), and inquiry-based learning (Healey, 2005). Even though the 
names are different, in practice they slightly differ, if not at all. Their assumptions 
and claims remain parallel with the ones addressed within the SM, which in fact 
raises the question of why the SM has been renamed so many times? Said as-
sumptions and claims are:  
 

- all of them are thought to be of constructivist nature 
- the facilitator poses questions to the class, rather than providing answers  
- the students are active during the learning process, and their ideas are im-

portant and must be heard  
- students are encouraged to reflect on their knowledge and experiences, 

attempting to derive new meanings  
- dialogue is encouraged throughout the learning process  

 
Socrates was concerned with the foundational principles and beliefs of the world 
he lived in and so he was questioning those with the purpose of getting to the 
truth, which for him represented such a reality that is based on reason and 
knowledge (Paul & Elder, 2007). There are three types of questions that can be 
used in the SM by the facilitator: exploratory, focused, and spontaneous (Paul & 
Elder, 2008). Examples of each, in the context of EE, is presented in table 2 below.  
 
 
Table 3. Types & Examples of questions in The Socratic Method 

Question type  Example in the context of EE 
Exploratory  What is the role of entrepreneurs 

within the society? / What is the role 
of education in fostering entrepre-
neurs? 



Focused Why some people recognize opportu-
nities better than others? / Why entre-
preneurs are good with people?  

Spontaneous Assuming that a student has claimed 
that “entrepreneurs are only inter-
ested in making money”, possible 
questions could be: Can you justify 
your answer? / What about social en-
trepreneurs?  

 
 
Non-surprisingly, a similar type of questions is suggested for instructing meta-
cognition. The questions address comprehension, connection, strategy, and re-
flection and are labeled as “metacognitive questions” (Shepherd & Patzelt, 2018, 
pp. 123-124). Each type concerns the four knowledge dimensions as stressed by 
the revised BT (see 2.2). Namely, comprehension questions address factual 
knowledge, connection questions address conceptual knowledge, strategy ques-
tions address procedural knowledge, and reflection questions address metacog-
nitive knowledge. The suitability of the SM for instructing metacognition should 
not come as a surprise, because metacognition is heavily dependent on critical 
thinking (Kuhn, 1999), whereas Socrates is believed by many as its father (Hoag-
lund, 1993). Overholser (1993a) explains that questioning is only one of the six 
elements in the SM. The other five are inductive reasoning (Overholser, 1993b), 
universal definitions (Overholser, 1994), disavowal of knowledge (Overholser, 
1995), self-improvement (1996), and virtue in everyday life (Overholser, 1999). 
The following table explains the purpose behind each of the five elements men-
tioned by Overholser and puts them into the context of entrepreneurship.  
 
 
Table 4. 5 elements of the SM 

Element of the SM Purpose Entrepreneurship 
Context 

Inductive reasoning  Producing probable gen-
eralizations from the 
given information, with-
out being certain that the 
conclusion is ‘100% right’ 
(Arthur, 1994). 

When an opportunity 
is created by an entre-
preneur, there are no 
guarantees that it will 
work. The future can-
not be predicted – it is 
constantly constructed 
by individuals.  

Universal definitions  Deriving universal defini-
tions with the purpose of 
deeper analysis (Over-
holser, 1994). 

Entrepreneurs are the 
main reason behind 
economic growth. 
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Disavowal of knowledge Rejecting an unjustified 
argument by the interloc-
utor, with the purpose of 
stimulating critical think-
ing (Vlastos, 1985).   

Rejecting the argument 
that entrepreneurship 
is a ‘special’ trait that 
only a few people pos-
sess. 

Self-improvement Enhancing an individ-
ual’s self-regulation, met-
acognition, self-motiva-
tion, and self-efficacy 
(Bartimote-Aufflick, 
Bridgeman, Walker, 
Sharma, & Smith, 2016). 

The previous four ele-
ments eventually lead 
a person to constantly 
learn and improve pre-
viously held 
knowledge.  

Everyday life virtue  As an outcome of system-
atic questioning and in-
quiry, a person seeks the 
ethicality and morality in 
everyday life (McDowell, 
1979).   

Ensuring that a newly 
created venture is con-
ducted ethically, re-
sponsibly, and without 
harm.  

 
 
All of Overholser’s articles were published in Psychotherapy, Theory, Research, 
Practice, Training, which respectively concerns psychology, and more specifically, 
psychotherapy. That is because the SM is widely practiced by professionals in the 
field (Carey & Mullan, 2004). However, there is evidence supporting its applica-
tion in the context of EE. The SM implies constant inquiry into an individual’s 
self, as well as the surrounding environments through the employment of critical 
thinking. Socrates’ goal was not to teach, but rather to facilitate learning within 
the minds of his students. His method resembles active learning that is advocated 
by constructivism. As put by Nelson (1980, p. 34):  
 

“The Socratic method, there, is the art of teaching not philosophy, but philoso-
phizing, the art of not teaching about philosophers but of making philosophers out 
of students”.  

 
If we were to rephrase Nelson with regards to EE, then the statement would 
sound like this:  
 

“Entrepreneurship education is not about teaching entrepreneurship, but 
of making entrepreneurs out of students”.  

2.7.1 Known Benefits 

The various benefits deriving from the SM are well-documented. Perhaps, critical 
thinking is the most obvious one (Whiteley, 2006), as Socrates is considered the 



‘father’ of critical thinking, since his questioning led to that very thinking (Hoag-
lund, 1993). It also enables the occurrence of a meaningful dialogue within the 
classroom that deepens the exploration of a topic, which also improves commu-
nication in general (Knezic, Wubbels, Elbers, & Hajer, 2010). Furthermore, since 
critical thinking and metacognition are highly related, there is speculation that 
Socrates was one of the first people who became aware of metacognition and 
systematically employed it (Tanner, 2012), although he obviously did not coin 
the term itself at the time when he was alive.  
 
In today’s world, where students can get easily distracted during a lesson, the 
questions employed by the SM can prove useful in engaging students into the 
conversation and keeping their interest (Gose, 2009). The role of the teacher be-
comes that of the dialogue facilitator, which further generates the possibility that 
the teacher will also fulfil the role of the student, as students raise critical ques-
tions towards the facilitator, making him/her to think on their own (Kayne & 
Altman, 2005; Brickhouse & Smith, 2009). This is also known as reciprocal learn-
ing (Schunk, 2012, p. 246), which is favored by constructivists. In turn, such a 
scenario gives the room for the facilitators to become reflective of their work and 
ask critical questions that concern their knowledge about the subject that they 
teach, whether that knowledge is adequately structured for the students to mas-
ter it, and assess the possibility of prevailing biases with regards to how the stu-
dents will be treated (Calderhead, 1989). Reflective teaching leads to better out-
comes for students, since the quality of instruction constantly improves as teach-
ers place students’ needs and priorities above their own. In general, the SM falls 
well in line with what a learning environment should be like from a constructiv-
ism point of view (Brooks & Brooks, 1999, pp. 35-85), namely:  
 

- consideration of problems that are of relevance to the students,  
- focus on a cyclical relationship between deduction and induction, 
- appreciation of students’ input into the lesson and learning process, 
- adaptation of curriculum to match the student needs, and  
- assessment of learning within the context of teaching.  

 
Students can also benefit from the SM by avoiding misconceptions and by mon-
itoring their own learning (Lam, 2011). Since the process of monitoring one’s 
learning is metacognitive, and metacognition goes hand-to-hand with critical 
thinking (Kuhn, 1999), it seems reasonable to choose the SM as the instructional 
method for facilitating metacognition within the context of EE, as SM’s aim lies 
in stimulating metacognition, but it also happens to be of constructivist nature, 
and therefore it considers the uniqueness of each individual and in addition em-
braces creativity. Even though I could not find any studies explicitly referring to 
the SM as the method of instruction within an entrepreneurial classroom, there 
is nonetheless literature supporting the cause.  
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2.7.2 Socrates and Entrepreneurship Education 

Neck & Greene (2011) explain that using practices that emphasize reflection is a 
‘must’ for EE, since we perceive entrepreneurship as the cycle of acting, learning, 
testing, and experimenting. In addition, they do provide Socrates as an example 
for stimulating reflective and critical thinking. In a similar tone, but with empir-
ical evidence represented through interviews with experienced teachers that use 
dialogue in their classrooms, Ehiobuche, Tu, & Justus (2012) conclude that edu-
cators should realize the strength of dialogue facilitation in EE, as it enables peo-
ple to discuss their ideas, self-direct their learning, and create original ideas based 
on mutual feedback. This view is consistent with Maritz (2017) who collected re-
sponses from 38 international scholars focusing on EE. Inquiry-based pedagogies 
were highlighted by these scholars as something to be considered for future pro-
gramme designs surrounding EE. Meanwhile, Hindle (2007) adds that histori-
cally Socrates has managed to show us that a student’s critical imagination re-
sides in the minds of the students themselves, rather than curriculum designs 
which claim to enhance creativity and innovations. In the same book where Hin-
dle’s article is published, Carrier (2007) recommends to pedagogues teaching en-
trepreneurship and innovation to adopt an instructional method not far from the 
one Socrates used, as this will not only enable the transfer of knowledge from 
teacher to student, but rather the facilitation of knowledge by the teacher and its 
consequent acquisition by the students. She also adds that such a pedagogical 
method will greatly assist students in their personal development.   
 
Curiously, even though Neck & Corbett (2018) claim that SM is one of the foun-
dational elements of EE, they provide no reference for tracing the empirical ap-
plication of SM within the classroom and its impact on the students. In a similar 
tone and at a propositional level, Acar & Tuncdogan (2019) state that inquiry-
based pedagogies will enhance the ability to innovate within students, and since 
innovation is a highly desired skill within the modern society, there is clear ap-
peal to build, and consequently test empirically the impact of such pedagogies 
on student innovativeness. The appeal for using inquiry-based pedagogies 
within the context of EE is evident, however most of the publications that advo-
cate is application this remain at the theoretical/propositional level. Respectively, 
the present thesis attempts at putting said pedagogies into practice, thus filling 
the gap. 

2.7.3 Challenges to Consider 

Despite the well-established benefits of the SM and more widely inquiry-based 
pedagogies, their actual implementation poses some challenges that should be 
considered by any instructor who plans to deliver content via the employment of 
said pedagogies. These challenges concern both the facilitators, as well as the stu-
dents. Schunk (2012, pp. 268-273) explains that being an inquiry-based facilitator 
is not an easy task at all, because this is a rather challenging skill that requires 



practice, a great understanding of one’s self as a person and pedagogue, and ad-
vanced mastery over the content that is being delivered. These preconditions are 
necessary for instructors in order to pose such questions that will stimulate an 
interesting dialogue. Failing to ask the right questions may dramatically decrease 
the quality of the lessons. On top of that, it is of crucial importance to provide 
such an atmosphere within the classrooms where students will feel safe with ex-
pressing their opinions openly. Furthermore, Quigley, Marshall, Deaton, Cook, 
& Padilla (2001) pose four questions/challenges to inquiry-based pedagogy, 
namely:  
 

1) How to measure the quality of the inquiry?  
2) How to effectively encourage inquiry?  
3) How to integrate inquiry and content, rather than treating them mutually 

exclusive?  
4) How to help teachers in order for them to learn to manage effectively an 

inquiry-based classroom?  
 
Another almost self-evident challenge is that of the time that is required to im-
plement inquiry-based approaches (Baricaua, 2015). Teaching classes through the 
traditional method implies minimal involvement from the students as they are 
passive learners. The teacher simply must go through the content that has been 
planned and then the class ends. In this case, the teacher can easily calculate the 
time that is required, since there are little, if any, interferences during the lesson. 
On the other hand, when using inquiry/dialogue-based methods, time can in-
deed become a sensitive matter. In a hypothetical scenario that is not very far 
from reality, a dialogue surrounding a topic can go over the planned time that 
was allocated for discussing. Interrupting the students or not granting them the 
chance to speak will most likely generate negative feelings in them, which is ra-
ther undesirable. However, this does not solve the question – how to ensure a 
balance between dialogue and timely delivery of content?  
 
In their 1999 article, Edinson, Gordin, & Pea outlined five main challenges that 
surround inquiry-based learning from the student perspective, however only 
three of them are listed below based on their relevance, since the authors discuss 
in their text the teaching of natural sciences. The three challenges are:  
 

1) Motivation. Students’ prior motivation in mastering the content that is be-
ing delivered will significantly moderate their desire to engage in dia-
logue-based lessons (Soloway, Guzdial, & Hay, 1994). The absence of mo-
tivation will most likely decrease engagement, whereas its presence will 
increase it. The risk of such a challenge is most likely to appear in manda-
tory courses, whereas it becomes smaller in elective courses, where the 
choice to enroll to a course resides with the students themselves.  

2) Understanding the required investigative techniques. Here the authors 
(Edinson et al., 1999) argue that the students should understand what is 
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needed to engage in an inquiry. Failing to understand how to approach a 
task may result in student frustration.  

3) Background knowledge. Students’ prior knowledge will most likely mod-
erate the extent to which they will be encouraged to answer a question. It 
is unlikely that they will experiment with answers, as they may be afraid. 
That is why a safe environment is a must for inquiry-based pedagogies. A 
potential way of dealing with this challenge is to know the level of 
knowledge possessed by the students’ in advance. A simple pre-assign-
ment can help instructors understand their future students better and plan 
the content according to their level of mastery.  

 
It is not unfair to say that any pedagogical method poses challenges. The ones 
listed above concern inquiry-based methods, to which the SM adheres. Solutions 
always can be found, but that requires deliberate practice, self-reflection, and an 
open mind. Before proceeding to the pre-conceptual summary of this review, the 
concern of Kayne & Altman (2005) should be considered. The authors question 
in their article the societal preparedness for embracing entrepreneurship. What 
they mean is that the culture of each society will influence how its students per-
ceive entrepreneurship as a career path. Parallels can then be drawn from this 
argument with regards to the SM. In countries with limited freedom of speech 
and strong totalitarian regimes, one may say that thinking critically (which is the 
essence of SM, as well as metacognition, which plays an important role in entre-
preneurship) bares risks of being harmed. After all, we should not forget that 
Socrates was accused and found guilty by the Athenian government on two ac-
counts: 1) impiety and 2) for corrupting the minds of the youth (Bowles, 2007). 
The penalty for that was death, yet everything that Socrates did was to question 
the Athenian pantheon and its Olympian gods, and enable his students to ques-
tion things around them, which was labelled as ‘corrupting’. Arguably, today we 
can state that Socrates’ trial and execution was nothing but a poorly staged polit-
ical game on behalf of the Athenian government. Therefore, it could be specu-
lated that students may not engage in dialogue under the fear of not being al-
lowed to be critical, which is something that is unlikely to be empirically vali-
dated. It is hard to imagine a teacher asking students “Are you afraid of being 
critical because of your country’s norms?” and the student answering “Yes”. 
While it is not my aim to go deeper into this issue, I nonetheless find its relevance 
justified.  

2.8 Pre-Conceptual Summary of Key Concepts  

The literature review chapter has covered a variety of concepts stemming from 
both education and entrepreneurship literature. It is at this point that this pre-
conceptual summary brings together the concepts most relevant to this study and 
lays down their definitions as understood so far. The research question posed in 



the introduction chapter addresses the goal of conducting an educational inter-
vention with the aim of increasing student metacognition within the context of a 
course focusing on entrepreneurship. In turn, the pedagogical method chosen is 
that of Socrates, and the reasoning and understanding for doing so are presented 
below.  
 
The entrepreneurial mindset – which enables individuals to deal with dynamic 
and uncertain environments and remain innovative (whether that is a company, 
venture, or simply an idea) – seems to be of metacognitive nature (Haynie et al., 
2010). In turn, metacognition is broadly understood as a strategy for learning, 
where individuals are capable of acknowledging their thinking process when-
ever engaged in the process of learning, eventually leading to better outcomes, 
as metacognitively aware individuals assume greater control over their learning 
process by actively monitoring and adjusting it (Flavell, 1979; Schraw et al., 1994). 
Metacognition is commonly defined as “thinking about thinking” (Paul, 1990, p. 
32), thus highlighting the element of individuals directing their thinking inwards 
when engaged in learning. It is not content-specific, but a general cognitive skill 
that can be taught (Ford, 2006). The very definition of thinking about one’s think-
ing process postulates that metacognition is in close interplay with critical think-
ing (Kuhn, 1999), which involves analysis and evaluation of one’s learning pro-
cess (Mulnix, 2012). Those two, as well as metacognition, are higher order think-
ing skills that underpin creativity (Kratwohl, 2002; see also 2.2). Metacognition is 
not a synonym of critical thinking, because the latter can concern thinking di-
rected outwards (e.g. analyzing an external event), however the former concerns 
being critical and reflective of one’s learning process.   
 
Given the entrepreneurial context of the intervention, as well as the role of critical 
thinking in being metacognitive, the SM has been chosen as the instructional 
method, which is of constructivist nature. Constructivism builds on the argument 
of individuals constructing reality (equal to their learning) through making sense 
of their unique experiences (Ertmer et al., 2013; Fox, 2001; Bredo, 1997). It em-
braces both creativity [which is what we believe entrepreneurs are good at (Shane 
et al., 2007)], as well as critical thinking, which is important for metacognition to 
develop (Kuhn, 1999). In turn, the SM is based on interactive dialogues between 
the facilitator and the students (Ross, 2003). The dialogues normally begin with 
the facilitator posing a question, with the purpose being to stimulate students’ 
critical thinking via employing analysis and evaluation (Vlastos, 1982). When stu-
dents provide their answers to the original question, the facilitator normally asks 
consequent questions to make them justify their answers and stimulate a dia-
logue between the facilitator and the students (Whiteley, 2008). Socrates – an an-
cient Greek philosopher and founder of the SM – is thought to be both the first 
person who systematically employed critical thinking (Hoaglund, 1998), as well 
as the one who first discovered metacognition (Tanner, 2012). In a certain way, 
one could say that the SM is the practical application of how metacognition is 
defined as a concept, because the SM aims at triggering a student’s metacognitive 
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functioning, so that the student can then individually and consciously employ it. 
Respectively, the aim of this study is to understand the mechanisms in which the 
SM contributes to the development of metacognition within an intervention that 
aims at doing so, and the following chapter details the methodological approach.  
 
 



3 Case Study Research & Data Triangulation 

Given the educational nature of this study, it was natural to build a case study 
approach around it, meaning that something “specific, complex, and functioning” 
was examined (Stake, 1995, p. 2).  Another definition is provided by Gerring (2004, 
p. 341), where case studies represent “an intensive study of a single unit with an 
aim to generalize across a larger set of units”. Case studies are beneficial as they 
allow the examination of various phenomena as they occur, rather than post fac-
tum (Yin, 1994, p.23), while at the same time they enable a deeper understanding 
between the context of the research relative to its phenomenon. In this study, the 
case represents a group of teenage individuals enrolled into a private language 
school in Saint Petersburg, Russia, whereas they share the desire to study at a 
foreign university in English and interest towards entrepreneurship in general 
(more in 3.1). Adhering to an instrumental case study approach enables to better 
understand the phenomenon of metacognition, as well as the ways in which a 
SM-based intervention contributes to its improvement from the students’ point 
of view.  Tight (2017, p. 10) points out that case studies often involve qualitative 
research methods aiming at providing a deeper elaboration on statistics and 
quantitative analysis techniques. On the other hand, case studies do not exclude 
quantitative techniques, but they can also combine multiple data collection meth-
ods that allow for data triangulation (Eisenhardt, 1989). The purpose of triangu-
lation is to reduce or counterbalance any deficiency that would be posed should 
only one method was used (Thurmond, 2001). Its definition stems from Greek 
language and the word ‘τρίγωνο’, meaning ‘three angles’, and it is common to 
depict it by using a triangle (Denzin, 2012).  
 
For this study, the triangulation process involved the collection of both quantita-
tive and qualitative data. More specifically, quantitative data has been collected 
using an instrument called ‘measure of adaptive cognition’ (hereafter MAC) de-
veloped by Haynie et al. (2009) that measures metacognition, whereas the quali-
tative data are represented through collecting students’ learning diaries. The MAC 
was based on the instrument originally developed by Schraw etl al. (1994) which 
placed an emphasis on education in general, however Haynie et al. (2009) added 
an entrepreneurial flavor to the instrument, making it more specific to the study 
of entrepreneurship. As for the qualitative methods, they are common when 
studying metacognition as they enable a more detailed analysis of an individual’s 
thinking process (Tobias & Everson, 2002). The idea of triangulating data was to 
find evidence within the learning diaries that would correspond to the numerical 
results obtained from the quantitative instrument, and vice versa. Having multi-
ple viewpoints from several methodological approaches on the topic that is being 
researched allows for better accuracy of the findings, as well as their better inter-
pretation (Jick, 1979). Figure 5 below depicts the triangulation process under-
taken in this study. 
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Figure 5. Data Triangulation for Studying SM’s Impact on Student Metacognition 

 
In general, there seems to be an agreement that metacognition is not that easy to 
measure as it postulates an internal cognitive process within the minds of indi-
viduals rather than an external, observable behaviour (Akturk & Sahin, 2011; 
Schraw, 2009). Respectively, cognitive processes may not as such be measurable. 
This perhaps may be the reason why understanding metacognition via qualita-
tive means (such as interviews and self-reports) is a rather common technique 
(Tobias et al., 2002). On other hand, qualitative research may be hard to general-
ize (Stake, 1995, p.7), and in addition it can be quite time-consuming (Akturk et 
al., 2011), whereas quantitative techniques enable statistical analysis that brings 
the study closer to generalization (Tight, 2017, pp. 5-6). Therefore, considering 
the complexity of metacognition with regards to its measurement, and the fact 
that the present thesis represents a pilot study of its enhancement via a SM-based 
intervention, mixed methods and data triangulation seem a reasonable approach, 
as they have the potential to uncover the specific mechanisms in which the SM 
contributes to the development of metacognition.   

3.1 Participants & Setting  

Participants included 15 high school students coming from various schools of 
Saint Petersburg, Russia. They voluntarily enrolled into a course called ‘Entre-
preneurial Mindset’ that ran intensively for three days, in addition to including 
assignments and daily homework during the course. To recruit the participants, 
a collaboration was established with a private language school, who advertised 
the course to its existing students that eventually formed the group. In order to 
participate in the course, the students had to be above the age of 15 and have 
adequate English language skills, since the instruction was in English. The mean 
age of the participants was 16.6 years. The classroom interactions followed the 
principles of the SM as expressed in this thesis (2.7). There are several reasons for 
choosing high school students for this study, namely:  
 



1) Metacognition is thought to be maturing in early adulthood (Schraw, 
1998), therefore high school students provide a sample where metacogni-
tion should be already present, yet not fully mastered. This makes the 
challenge of increasing it via an educational intervention even more valu-
able.  

2) Although entrepreneurship is enjoying the spotlight from various policies 
and educational practices, little attention has been granted on integrating 
EE into school curricula (Elert, Andersson, & Wennberg, 2015), despite its 
potential of having a positive impact on entrepreneurial intentions of stu-
dents (Peterman et al., 2003). Thus, this thesis attempts to fill this gap by 
offering entrepreneurship-related courses to a group of high school stu-
dents. 

3) If we want our students to develop metacognition and consequently be 
more entrepreneurial, then we should aim at helping them develop meta-
cognition as early as possible.  

 
Prior to advertising the course, a survey was conducted with 5 schools from the 
city where the course took place. One of the questions asked the students about 
their future workplace, with 40% (the highest) from a sample of 512 students re-
plying that they would like to be entrepreneurs. When I asked their schools 
whether they offered to their students any elective courses related to entrepre-
neurship, they told me they did not. This pushed me further towards offering the 
course to high school students. There was a clear indication of demand for such 
a course, and the decision to offer it was both market and research driven.  

3.2 Description of the Intervention  

The course involved three contact lessons, each of which lasted for 4 hours in 
total. The lessons took place in consecutive days, namely: Friday, Saturday, and 
Sunday. Each lesson was split into two sessions. The first half lasted 1 hour and 
45 minutes, followed by a 30-minute break, and concluding with another session 
of 1 hour and 45 minutes. The tables within the classroom formed an inverted U-
shape, in order to better facilitate a dialogue among the participants, which was 
an essential part of the course. Each session had a focal question(s) that it was 
addressing with regards to entrepreneurship, and in order to answer the focal 
questions, additional questions were formed around the contents that facilitated 
the answers. The purpose was to make the students think about the topics that 
they are studying, rather than giving them raw answers. In addition, dialogue 
was utilized throughout the course by encouraging students to discuss with me, 
as well as with their peers. I also received a handful of questions on behalf of the 
students. In some cases, students were willing to answer to questions posed to 
me by their peers, a condition I gladly let happen. Microsoft’s PowerPoint was 
used to present all the relevant materials, while at the same time a whiteboard 
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was used in order to mark down answers that students were giving to questions, 
which somewhat represented a mini-brainstorming session. The materials were 
not presented at once on the slide. Instead, the slide included the content-specific 
question at first, and then I addressed the question to the classroom. The students 
then began to give their answers, which I marked down on the whiteboard for 
comparing later their answers and the ones I had prepared on the slides. I always 
asked them to elaborate their answers, often by using the question ‘why?’ or ‘can 
you elaborate/explain a bit more?’. After repeating several times this procedure, 
the students began to anticipate that I will do it again, so they took more time to 
answer, however, the second I was asking them to elaborate, they had already 
prepared the answer. Indeed, that is a metacognitive approach on their behalf, 
and it was nice to see the students planning their answers in advance. In addition, 
I often encouraged the students to discuss between each other, especially in the 
case where they had conflicting answers. Not only did they push each other to 
better formulate their answers, but once the students realized that I will be giving 
them the floor to discuss, they began doing so more often.  
 
An example of a blank slide with only the content-specific question is given be-
low in figure 5. The slide is from the first session, where the focal question was 
“how do we learn and what is entrepreneurship?” Respectively, the content-spe-
cific question that is depicted below addresses the topic of critical thinking.  
 
 

 
Figure 6. Slide showing only the content-specific question 

 
Following the initial dialogue that resulted around the question about critical 
thinking, I would start depicting the contents that formed the slide, triggering a 
consequent dialogue. For example, the slide shown in Figure 5 aims at introduc-
ing the SM as a mean to facilitate critical thinking. So, the first animation that 
would appear following the content-specific question would be Socrates’ face. 
Then I would ask the class whether they know Socrates and some things about 
him. Indeed, a student was aware of the SM, which was the upcoming animation, 



so rather than me explaining, I let the student do it. Following that, I asked the 
class whether they knew some quotes from Socrates, and once more, they knew 
both quotes that I had prepared on the slide. The same slide depicted in Figure 5 
is depicted below, but this time in its full form.  
 

 
Figure 7. Slide from Figure 4 With all the Content 

 
As seen from the slides, there was little text on them. I followed the same ap-
proach for each slide that I had made. I thought of the content that I want to put 
on the slide, and then I formed questions around that content, as well as visuals 
that best capture the content. Each lesson included approximately 10 slides, but 
the slide quantity does not matter that much. Rather, it is the slide quality that 
matters more and how accurately the slide captures the content that is meant to 
be discussed, in addition to having questions in mind that would be formulated 
around the slide. I had a printed version of the slides in front of me, together with 
accommodating notes per each slide. Those notes acted as a guide for me 
throughout the course. The notes included questions to be asked from the stu-
dents, as well as mistakes to avoid during the presentation of the slide. Naturally, 
the dialogues that were occurring were leading to spontaneous questions that 
were not planned, but that is one of the main elements of the SM (Paul et al., 2008). 
In addition, I had printed out the slides for the students so that they can take 
notes whenever they pleased. Often, I asked students to draw their answers, in 
case the slide involved a figure that would appear. For example, on a slide that 
concerned the factors of production in the traditional economy, I first asked them 
to draw them. Students took some time to draw and then compared their answers 
with one-another, before presenting their answers. The slide is depicted in figure 
7 below.  
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Figure 8. Slide about factors of production in the traditional economy 

 
Once again, rather than showing them the actual contents, at first only the ques-
tion was visible. Then the students drew their ideas on their notebooks (which 
were distributed at the beginning of the course), and only after they compared 
them, I showed what I had planned on this slide. In summary, the intervention 
can be described in steps in the following way:  
 

- Step 1: Present the slide with the content-specific question that relates to 
the overall session-specific question 

- Step 2: Facilitate a dialogue around the content-specific question by ask-
ing relevant questions that were planned in advance, as well as spontane-
ous questions based on students’ answers 

- Step 3: Make the contents appear one-by-one on the slide, and generate 
consequent dialogues each time content is presented 

 
It is important to mark down occasionally the answers that the students are giv-
ing, as they may serve as future content. This refers to reflective teaching (Calder-
head, 1989) introduced earlier, where the facilitator re-assesses what is known 
about the contents that are to be delivered. Whereas most of the course was based 
on the SM, the last part of the third session was devoted to applying the 
knowledge that was discussed and obtained into practice within the context of 
entrepreneurship. Therefore, participants were given 1 hour to prepare in teams 
of 5 a maximum 10-minute presentation about an entrepreneurial idea that they 
would like to pursue. All three groups addressed societal problems within their 
country, which makes them subject to social entrepreneurship (Petrella et al., 
2014). The first group presented the idea of an eco-friendly, zero-emission restau-
rant, the second presented a helping center for army dropouts, and the last group 
presented an educational organization that deals with high school graduates that 
did not make the cut to the universities.  



3.3 Data Collection 

Data was collected using an online, cloud-based software that acted both as the 
learning diary and also included the MAC measurements. Students received an 
email from the instructor prior to the course with a link that guided them to the 
learning diary. The link was reusable, meaning that the students could access 
their online learning diary whenever they pleased. Before the first session and 
after each consequent one, the students had to submit their answers into their 
diary. Permission to use anonymously the learning diaries and MAC measures 
for research purposes was obtained both in face-to-face interactions with the stu-
dents prior to the first class, while at the same time they had to answer to the 
question concerning permission at the very beginning of their learning diary. 

3.3.1 The MAC Instrument & the Five Dimensions of Metacognition  

For the quantitative part, a pre and post measurement using the MAC was taken. 
The pre-measurement had to be completed by the students maximum two days 
before the course began, while the post measurement was completed within max-
imum two days after the course ended. Pre/post measurements are common in 
research that concerns educational interventions that aim at quantitatively meas-
uring changes in student learning (Morris, Webb, & Singhal, 2013), despite their 
known limitations that concern socially desirable responses, reluctancy to answer 
the questions seriously, and not being able to understand fully what is being 
asked (Baker & Cerro, 2000). To address these limitations, it was highlighted that 
the students should reply honestly to the MAC, while at the same time it was 
explained to them that there are no desirable answers. In addition, after the stu-
dents submitted the pre-measurements, they were not visible to them up until 
the point when they had replied to the post-measurement, thus restricting them 
from taking a look at their original answers before they had submitted the new 
ones. Furthermore, examples were given to the students with regards to how 
they should answer the instrument. 
 
The MAC consists of 36 items that students had to assess on an 11-point, semantic 
differential measure (Heise, 1965), anchored on the left with the statement “not 
very much like me,” and on the right with the statement “very much like me” 
(Haynie et al., 2009). Respectively, the closer the answer was to “very much like 
me”, the higher a student’s metacognition as self-reported, whereas the closer the 
answer was to “not very much like me”, the lower. Following a factor analysis, 
the authors of the instrument deducted that the 36 items load on 5 distinctive 
dimensions of metacognition, namely: goal orientation, metacognitive 
knowledge, metacognitive experience, metacognitive choice, and monitoring. 
Goal orientation concerns the extend to which a person interprets the environ-
ment when weighted against personal motives, and then decides to set a goal 
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that relates to a novel task (i.e. learning). Metacognitive knowledge and experi-
ence are the extent to which an individual relies on what is already known and 
what has been already experienced with regards to the set goal, in order to pro-
duce alternative ways of dealing with the task and eventually choosing the best 
one. Respectively, the process of selecting the appropriate strategy for learning 
refers to metacognitive choice. Lastly, monitoring refers to the individual’s search 
for feedback that would be useful in re-evaluating the prior four dimensions. An 
example an item corresponding to each of the five dimensions is presented below 
in table 5:  
 
Table 5. Definitions of the Five Dimensions & Examples of MAC items 

Dimension Example Item 
Goal Orientation I often define goals for myself 
Metacognitive Knowledge I try to use strategies that have worked 

in the past 
Metacognitive Experience I am good at organizing information 
Metacognitive Choice I re-evaluate my assumptions when I 

get confused 
Monitoring I ask myself about how well I am do-

ing while I am performing a novel task 
 
MAC was administered as per the instructions of its authors (Haynie et al., 2009). 
The items were presented in random order to the students and in addition, the 
orders differed in the pre and post measurements, which was another attempt to 
reduce bias. The full set of items as per the dimension on which they relate can 
be found from appendix 1.  

3.3.2 Learning Diaries  

Students were asked to keep learning diaries by answering to questions that con-
cerned the contents that were covered during the course. Learning diaries are 
common in educational interventions that address metacognition (Tobias et al., 
2002; Schmitz & Perels, 2011), while at the same time they fit the constructivist 
approach to education, since students have to think on their own about answer-
ing questions that are posed during the course, rather than receiving answers 
from the instructor (Schunk, 2012, p. 276). Students had to answer to questions 
that would be discussed in the upcoming lesson, and by doing so, they were com-
ing to the lesson prepared to participate in dialogues since they had already 
formed answers to the questions that were posed in the classroom. The students 
had to make in total four entries. The first entry concerned the students’ motiva-
tions with regards to attending the course, and consequently asked questions re-
lated to the contents of the upcoming first lesson. The second, third, and fourth 
entries started with a question that was reflecting on the previous session, fol-



lowed by questions related to the upcoming lesson. To give an example, the ques-
tions of the first and second entries are presented below in table 6, as well as the 
contents that were covered in the lessons corresponding to the entries.  
 
Table 6. Examples of learning diary questions 

Lesson Questions Lesson Contents  
1 Tell about yourself and why 

you decided to attend this 
course?  
 
What is the best way for you 
to learn? Describe the rea-
sons that make you learn 
better. 
 
What is entrepreneurship, in 
your opinion? 
 

Introductions; Bloom’s Taxonomy, So-
cratic Method, Metacognition, Microe-
conomics, Factors of Production, 
Knowledge economy; 

2 What did you learn from the 
first session?  
 
Who is an entrepreneur and 
what qualities do they have?  
 
Why some people become 
entrepreneurs, and some 
don’t? 

Entrepreneurial Behavior, Entrepre-
neurial Personality Traits, Entrepre-
neurial Thinking 

 
Not all questions were visible to the students straight away. Instead, when they 
first accessed their diary, only the questions related to the first lesson were visible. 
After the first lesson, they could see their answers from their first entry, and the 
questions concerning the upcoming lesson were made visible, but not their an-
swers to the MAC. This was achieved through careful planning. By the time each 
lesson was concluded, the questions for the upcoming session were automati-
cally open to the students. Respectively, after the last session, the questions had 
more of a reflective character, since there were no further lessons planned. The 
full set of questions split by session can be found from appendix 2.  
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3.4 Data Analysis 

3.4.1 Computations of MAC Items & T-Test 

Given the small sample size in this study (n = 15), it was not reasonable to con-
duct a factor analysis. Not only the authors of the MAC used 432 cases when they 
developed their instrument (Haynie et al., 2009), but also recommendations claim 
that the sample size for conducting factor analysis should vary from 3 to 20 times 
the size of the variables (Mundform, Shaw, & Ke, 2005). Following this recom-
mendation, it would mean that the minimum sample size for conducting a mean-
ingful factor analysis of the MAC for this study would be 108. Using SPSS, re-
sponses to the items from both the pre and post measurements were grouped 
based on the dimension on which they loaded in the instrument, and then their 
mean value was extracted. In addition, the newly computed variables were fur-
ther aggregated into a ‘total MAC score’ variable. In total, twelve variables were 
formed, ten of which represented the pre and post measurements of each dimen-
sion as stressed in the article of Haynie et al. (2009), in addition to having a vari-
able that extracted the mean from the five dimensions combined.  
 
Table 7. Computed Variables in SPSS 

Computed Variable Number of Items 
Pre/Post Goal Orientation 5 
Pre/Post Metacognitive Knowledge 11 
Pre/Post Metacognitive Experience 8 
Pre/Post Metacognitive Choice 5 
Pre/Post Monitoring 7 
Pre/Post Total Mac Score 5 (mean from the above computed 

variables) 
 
Such computations where the scores of individual items are summed and a mean 
sore is derived before applying statistical analysis are common when dealing 
with instruments that assess various traits (Murray, 2013). Following the compu-
tations, a paired sample t-test was applied. T-tests are used often when assessing 
students’ learning as an outcome of an intervention, with their goal being to ad-
dress whether the mean difference between what was observed in the pre and 
post measurements is zero, otherwise known as the null hypothesis (Weber, 2009; 
Pallant, 2011, pp 243-244). Respectively, an increase would mean that the inter-
vention had positively affected students’ metacognition, a decrease would mean 
that the intervention had negatively affected students’ metacognition, and lastly 
a no change would support the null hypothesis, meaning that the intervention 
had no effect at all on the participants’ metacognition as measured by the MAC. 
Furthermore, in order to address the effect size of the intervention on the results 
of the t-test, eta-squares were calculated, which is a rather common effect size 



statistic that can tell how strong was the contribution of the intervention with 
regards to the observed changes from the t-test. According to Cohen (1988, pp. 
284-287), an eta squared that is greater than 0,14 indicates a large effect of the 
intervention. Lastly, to address the instrument’s reliability, which is an indicator 
of how consistent its measures are, Cronbach’s alphas were calculated for the 
variables that were formed (DeVellis, 2012, pp. 109-110). The same was done by 
the authors that originally developed the instrument (Haynie et al., 2009), and 
although there are no agreed standards on the result that alphas should yield, it 
is commonly accepted that an alpha 0,7 or more indicates a reliable measure.  

3.4.2 Thematic Analysis  

Qualitative techniques were applied in this study by conducting a thematic anal-
ysis on the students’ learning diaries. Thematic analysis is commonly used in 
qualitative research and consists of several steps, with the main essence being the 
extraction of aggregated meanings and ideas (i.e. themes) from a diverse sample 
of respondents (Braun & Clarke, 2006). Since the main question of the study was 
to find the mechanisms in which the SM possibly contributes to the development 
of metacognition, the analysis was focused on such extracts where the partici-
pants referred explicitly to the SM and its qualities. Combined, the learning dia-
ries amounted to roughly 50 A4 pages, and I did not use any software for this 
task.  
 
I followed the procedure as outlined by its authors (Braun et al., 2006). First, I 
became accustomed with the data by reading all the learning diaries separately, 
and already at this point I marked the extracts where the students were referring 
to the SM. This was an important step for isolating extracts concerning the SM 
from the ones concerning course contents, as normally student answers involved 
both content-specific data and SM-specific data. At this stage, I did not concern 
myself with what exactly the students were saying about the SM, so it was 
enough that they were just referring to it. Having isolated the SM-specific extracts, 
I started coding them, and then proceeded to identifying potential overlapping 
themes. Said themes emerged from identical characteristics that were found in 
the coded extracts, as they shared similarities in terms of their meaning and con-
text. I had also drawn a map of the themes to visualize how codes were forming 
overlapping themes. Then, I further analyzed the themes in order to identify po-
tential sub-themes that emerged, and then I compared them against the original 
codes that I had generated, in order to verify the underlying specifics of each 
theme. In the findings chapter that follows, the sub-themes are presented under 
the main themes in the form of similar answers given by the students. Through-
out my analysis, I had the MAC items and definitions of the five dimensions 
printed in front of me, as well as the results obtained by the t-test. This was done 
to triangulate the results obtained by the measurements together with the learn-
ing diaries, in order to better understand the specific mechanisms in which the 
SM might have contributed to the changes in student metacognition. There were 
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also themes related to the SM that did not particularly appeal to the definition of 
metacognition, so those were left out from the findings section. Finally, once I 
had generated the themes together with their sub-themes, I read once more each 
learning diary individually to identify any potential extracts that I might have 
missed.  
 



4 Research Findings 

This chapter is split into two sections. First, the MAC measurements are pre-
sented by providing their descriptive statistics, Cronbach’s alphas, and mean cor-
relations. Then, the results of the t-test are provided, including the eta squared 
statistic. Following that, the second part introduces the findings from the the-
matic analysis, starting with the mechanisms in which the SM contributes to the 
development of metacognition, and then proceeding to their entrepreneurial con-
text and student willingness to utilize metacognition in the future.      

4.1 MAC Measurements 

4.1.1 Descriptive Statistics, Cronbach’s Alpha, & Correlations 

The 36 items of the MAC instrument were computed to form mean averages 
based on the how they were loading on the five dimensions from the study of 
Haynie et al. (2009), in addition to generating a 6th variable that aggregated said 
means. Table 6 shows the descriptive statistics of the variables that were com-
puted, as well as their Cronbach’s alphas. The word ‘metacognitive’ was re-
moved from knowledge, experience, and choice, and goal orientation has been 
renamed to ‘goals’. 
 

Table 8. Descriptive Statistics 

 

* Mean extracted from aggregating the 5 computed variables  
Note: Scale points ranged from 1 to 11 
 
In the pre-measurement, the mean ranged between 6,77 and 7,80 across all vari-
ables. Goal orientation and metacognitive knowledge scored the highest mean, 
followed by monitoring, metacognitive experience, and metacognitive choice. 

  Pre Measurements Post Measurements 

 N Mean Std. Deviation 

 

Cronbach’s α Mean 

Std. Devia-

tion Cronbach´s α 

GOALS 15 7,80 1,33 ,405 8,54 1,55 ,794 

KNOWLEDGE 15 7,80 1,14 ,669 8,64 1,19 ,793 

EXPERIENCE 15 7,35 1,35 ,626 8,32 1,49 ,891 

CHOICE 15 6,77 1,51 ,513 8,30 1,76 ,881 

MONITORING 15 7,58 1,10 ,461 8,80 1,15 ,735 

TOTAL MAC 

SCORE 

15 7,46* 1,04 n/a 8,52* 1,23 n/a 
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Standard deviations ranged from 1,10 to 1,35, with monitoring scoring the lowest 
and metacognitive choice scoring the highest. The average from the five dimen-
sions was 7,46 with a standard deviation of 1,04. In the pre-measurement, 
Cronbach’s alphas ranged from ,405 to ,669, failing to achieve the perceived norm 
of 0,7.  
 
In the post-measurement, it was monitoring that yielded the highest mean, with 
metacognitive knowledge and goal orientation showing almost identical scores, 
similar to the pre-measurement. Metacognitive experience and metacognitive 
choice came last, while the total MAC score stood at 8,52 in the post-measure-
ment with a standard deviation of 1,23. Cronbach’s alphas exceeded the norm 
of ,7 for all variables, whereas all means, standard deviations, and Cronbach’s 
alphas demonstrated an increase after the intervention. Even though metacogni-
tive choice had the lowest scores in both pre and post measurements, it also 
demonstrated the highest change. Goals and metacognitive knowledge remained 
at a close distance in both measurements, however they had the smallest change 
in the post measurements from all variables. Monitoring showed the second 
highest increase, while metacognitive experience came third. The increased al-
phas indicated that the MAC had become more reliable in the post-measurement.  
 
Table 9. Means correlation coefficients for Pre/Post measurements of the MAC 

GOALS 1 ,416 ,751** ,447 ,703** 

KNOWLEDGE ,699** 1 ,349 ,773** ,679** 

EXPERIENCE ,797** ,842** 1 ,332 ,555* 

CHOICE ,140 ,667** ,706** 1 ,741** 

MONITORING ,722** ,721** ,795** ,558* 1 

 GOALS KNOWLEDGE EXPERIENCE CHOICE MONITORING 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Shaded area on the right side represents pre-correlations, non-shaded area on the left represents post-correlations  

Shaded area in green applies to both measurements  
 
In the pre-measurement, goals were significantly correlated at p < 0,01 with met-
acognitive experience and monitoring. In the post-measurement, goals became 
significantly correlated with metacognitive knowledge as well, although that was 
not the case in the pre-measurement. Goals and metacognitive choice did not cor-
relate significantly in either measurement. Metacognitive knowledge was 
strongly correlated to metacognitive choice and monitoring in the pre-measure-
ment, with metacognitive experience becoming the strongest significant correla-
tion in the post-measurement. Metacognitive experience and monitoring were 



significant at p < 0,05 in the pre-measurement, with a higher relationship being 
visible in the post measurement, in addition to the relationship being more sig-
nificant at p < 0,01. Metacognitive choice and monitoring strongly and signifi-
cantly correlated in the pre-measurement, however their significance went down 
in the post-measurement. Overall, there were more highly significant correla-
tions (p < 0,01) in the post-measurement than in the pre-measurement. More spe-
cifically, the pre-measurement had 5 such correlations, whereas the post-meas-
urement had 8. In addition, only one correlation was not significant at all in the 
post-measurement (goal and metacognitive choice) against 3 in the pre-measure-
ment.  

4.1.2 Paired Sample T-Test 

The table below presents the findings.  The word ‘metacognitive’ has been re-
moved from knowledge, experience, and choice. The eta squared (effect size sta-
tistic) is not presented in the table but is included in the description of the results 
following table 10. Furthermore, when presenting the results for each of the 6 
pairs separately, the graphs are plotted by taking into account the change in 
means +/- 2 standard deviations, as this would correspond to a 95% confidence 
interval (Wood, 2003, p. 89). 
 
 
Table 10. T-Test Results 

* Statistically significant at p < 0,05 
 
 
The impact of the intervention on the students’ scores with regards to goal orien-
tation as measured by the MAC was not statistically significant at p > ,05 even 

Paired Samples Test 

 

 

t df 

Sig. (2-

tailed) 

Mean 

Std. De-

viation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

 Lower Upper 

Pair 1 GOALS ,74667 1,35323 ,34940 -,00273 1,49606 2,137 14 ,051 

Pair 2 KNOWLEDGE ,84848 1,04654 ,27021 ,26893 1,42804 3,140 14 ,007* 

Pair 3 EXPERIENCE ,96667 1,08610 ,28043 ,36520 1,56813 3,447 14 ,004* 

Pair 4 CHOICE 1,53333 1,58325 ,40879 ,65656 2,41011 3,751 14 ,002* 

Pair 5 MONITOR-

ING 

1,21905 1,07430 ,27738 ,62412 1,81398 4,395 14 ,001* 

Pair 6 TOTAL  

MAC SCORE 

1,06284 ,78879 ,20366 ,62602 1,49966 5,219 14 ,000* 
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though the mean did increase from 7,80 in the pre-measurement to 8,54 as can be 
seen from figure 9. The increased standard deviation (from 1,33 to 1,55) might be 
an indicator of the intervention affecting some more than others, as the observed 
values were more spread out from the mean in the post measurement. The over-
lapping standard deviations may inform that the differences between individual 
cases were greater than differences between goal orientation on average. When 
looking at range values, seven students scored below the mean in the pre-meas-
urement, whereas only five did so in the post-measurement, indicating a moder-
ate improvement on average. The minimum score in the pre-measurement was 
5, with the same value for the post-measurement standing at 5,8. The maximum 
value obtained in the pre-measurement was 10,8, with 11 being the maximum in 
the post-measurement. Furthermore, seven students demonstrated an increase 
higher than the average (,74), with six of those having scores below the mean 
value (7,8) in the pre-measurement. Thus, it seems that the intervention had a 
bigger impact on students that scored below the mean in the pre-measurement, 
whereas students who scored above the mean in the pre-measurement had 
smaller gains. When combined, the observed changes are not statistically signif-
icant, although the eta squared (0,24) indicated that the intervention’s impact was 
strongly related to the observed changes.  
 
 

 
Figure 9. Goal Orientation 

 
The impact of the intervention on the students’ scores with regards to metacog-
nitive knowledge as measured by the MAC was statistically significant at p < ,05. 
The mean score in the pre-measurement was the same as for goal orientation (7,8), 
with the score in the post-measurement standing at 8,64 as shown in figure 10. 
The standard deviation increased slightly (from 1,14 to 1,19), which indicates that 
the post-results did not range far from the mean when compared to the pre- re-
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sults. Consistent with the pre-measurements in goal orientation, seven partici-
pants scored below the mean, however, that amount increased to eight in the post 
measurement. The minimum score in the pre-measurement was 5,73, and the 
maximum was 10,36. For the post-measurement, these values stood at 6,36 and 
10,91 respectively. When looking at the average mean change (,84), only four stu-
dents scored above it, with three of them having scores below the mean in the 
pre-measurement. Only one student who scored higher than the mean in the pre-
measurement yielded an increase larger than the average, whereas in general the 
differences in increases is rather big between the ones who scored above the av-
erage increase and those below. On the other hand, the ones who reported in-
creases below the mean had rather similar results in observed changes and 
formed the majority, which somewhat justifies the small increase in the standard 
deviation.  The intervention’s impact on the change seems to be strong, with an 
eta squared of 0,41.   
 
 

 
Figure 10. Metacognitive Knowledge 

 
The impact of the intervention on the students’ scores with regards to metacog-
nitive experience as measured by the MAC was statistically significant at p < ,05. 
The mean increased from 7,35 to 8,32 as shown in figure 11. The standard devia-
tion increased at a value smaller than goal orientation but greater than metacog-
nitive knowledge. Nonetheless, the heterogeneous effect of the intervention re-
mains as in the previous dimensions.  In the pre-measurement, values ranged 
from 5 to 9,5, with eight of them being below the mean and seven above it. In the 
post-measurement, those values stood at 4,75 and 10,88 respectively, with six val-
ues being below the mean and nine above it. Consequently, when observing the 
mean changes, nine participants scored higher than the mean (,96), three scored 
lower, and three had a negative change. Concerning the latter case, it may indi-
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cate two things: either the intervention had a negative effect on students’ meta-
cognitive experience, there was some error when they were submitting their re-
sponses for the second time, I mistyped some of the data when entering them 
from the learning diary to Microsoft Excel. Given that the SM involves at large 
student’s active participation and sharing of their experiences, which also is evi-
dent in the learning diaries (more in 4.2), the negative changes are probably due 
to some unsystematic error. As for the students who demonstrated an increase 
higher than the mean, seven of them belonged to the group that scored lower that 
the mean value for metacognitive experience in the pre-measurement. Once more, 
it seems that the intervention had a stronger effect on students who scored below 
the mean, which seems to be a consistent finding so far across the measured var-
iables, whereas the high eta squared (0,45) indicates that the intervention had a 
strong effect on the observed changes.  
 
 

 
Figure 11. Metacognitive Experience 

 
The impact of the intervention on the students’ scores with regards to metacog-
nitive choice as measured by the MAC was statistically significant at p < ,05. 
There was an increase (1,53) in the scores from the pre-measurement (6,77) to the 
post-measurement (8,30), as well as the standard deviations (from 1,51 to 1,76). 
The increase in the mean is the highest observed when comparing the six varia-
bles that were calculated, indicating that the intervention had the strongest effect 
on metacognitive choice. The standard deviation increased in a manner similar 
to goal orientation, however the level of statistical significance differed. Con-
sistent with the findings presented to this point, it seems that the intervention 
affected the individuals heterogeneously. In the pre-measurement, the minimum 
value stood at 4,6 and the maximum at 9,4, whereas in the post-measurement 
those values were 5 and 11. In the pre-measurement, eight students scored below 
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the mean value, with the remaining scoring above it, whereas in the post-meas-
urement the situation was reversed.  Eight students reported an increase in met-
acognitive choice higher than the average (1,53), with six of them having scores 
below the mean score in the pre-measurement. Two students who scored higher 
than the average in the pre-measurement also demonstrated a change higher 
than the average in the post-measurement, whereas similar to metacognitive ex-
perience, three students demonstrated a negative change, although none of the 
students reporting negative changes matched. This again triggers considerations 
with regards to why a negative value was observed, with the same reasoning 
being applicable in the case of metacognitive choice as it was for metacognitive 
experience. That is, it is more probable that there was some sort of unsystematic 
error, rather than the student being less capable of utilizing metacognitive choice, 
although it cannot be said with certainty. There also seems to be a relationship 
between p-value and the effect size of the intervention. That is, the smaller the p-
value, the higher the eta squared. For metacognitive choice, eta squared stood at 
0,50, which is higher than the one for the previous three dimensions, all of which 
had a greater p-value than metacognitive choice. In addition, it seems that stu-
dents who scored lower in metacognitive choice were the ones who benefited 
most from the intervention, similar to findings presented concerning the other 
three dimensions so far. 
 
 

 
Figure 12. Metacognitive Choice 

 
The impact of the intervention on the students’ scores with regards to monitoring 
as measured by the MAC was statistically significant at p = ,001, which was the 
lowest p-value when analysing each dimension separately. There was an increase 
in the scores from the pre-measurement (7,58) to the post-measurement (8,8), as 
well as the standard deviations (from 1,10 to 1,15). The increase in the mean was 
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the second largest after metacognitive choice. The change in the standard devia-
tion is value-wise the same as in metacognitive knowledge and is rather small, 
meaning that the observed changes did not spread out far from the mean after 
the intervention when compared to the pre-measurements. In the pre-measure-
ment, the minimum score stood at 5,86 and the maximum at 10,71, whereas in 
the post-measurement those values were 6,29 and 11. Six students had scores 
higher than the mean in the pre-measurement, and eight students were above the 
mean in the post-measurement. Overall, nine students demonstrated an increase 
in monitoring higher than the average, (1,22), with seven of them having scores 
below the mean score in the pre-measurement. Two students who scored higher 
than the average in the pre-measurement also demonstrated a change higher 
than the average in the post-measurement, similar to metacognitive choice, while 
there were also two students who yielded negative results. Consistent with pre-
vious findings, the students with negative results in monitoring did not yield a 
negative result elsewhere, so there is no clear pattern among certain students 
postulating that the intervention in general had a negative effect on their meta-
cognition. In addition, it seems that students who scored below the mean before 
the intervention also demonstrated the biggest increase, with students who had 
scores higher than the mean in the post-measurement having moderate increases 
in the post-measurements. The eta squared statistic (0,57) indicated a large effect 
size, the greatest so far, confirming the assumption that a smaller p-value yields 
a higher eta squared.  
 

 
Figure 13. Monitoring 

 
The impact of the intervention on the students’ total MAC score was statistically 
significant at p < ,001. The overall increase of the scores stood at 1,06, making a 
leap from 7,46 in the pre-measurement to 8,52 in the post-measurement. Con-
sistent with all previous findings, standard deviations also saw an increase (from 
1,04 to 1,23). When comparing the overall changes in standard deviations, the 
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ones for the total MAC scored were similar to goal orientation, confirming that 
students had experienced different changes in their metacognition after the in-
tervention. In the pre-measurement, the minimum values were 5,49 and 10,16 
respectively, with those values standing at 6,34 and 10,96 in the post-measure-
ment. Eight students had scored below the mean for the total MAC score in the 
pre-measurement, with seven students scoring below it. In the post-measure-
ment, only six students scored lower than the mean. When comparing the ob-
served changes in the total MAC scores, seven students had scored higher than 
the average mean increase (1,06). From those seven, only one participant had a 
score higher than the mean in the pre-measurement. From the eight participants 
who did not score an increase higher than the mean, there was an even split of 
pre-total MAC scores compared to the overall mean. That is, four students had 
scored lower than the mean in the pre-measurement, and four had scored higher. 
Two students yielded a negative change, both of whom occurred in a negative 
result in the variables presented earlier. The eta squared statistic (0,60) was the 
largest obtained, indicating a strong impact of the intervention on the students’ 
total MAC score.  
 
 

 
Figure 14. Total MAC Score 

4.2 Findings from the Learning Diaries 

In this part, the findings from the thematic analysis are presented in four different 
parts. First, the ways in which the SM motivates students to engage in metacog-
nitive thinking are introduced. Those are split between two main elements of the 
SM – discussion and questioning. Following that, the value of sharing knowledge 
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is further broken down to internal and external benefits. The former concern ben-
efits arising from an individual’s own thinking process, whereas the latter ad-
dress benefits brought by the the peers. Then, reflections on the entrepreneurial 
task that the students had to complete are presented, with findings suggesting 
that the teams that were formed intentionally applied the SM and utilized meta-
cognition when creating their concepts (see 3.2). Lastly, the findings address 
whether students have learned metacognition (i.e. has it increased), as well as the 
possibility that students will employ it intentionally in the future.  

4.2.1 Provoking Participants’ Interest  

The employment of metacognitive thinking by an individual depends a lot on a 
person’s motives as well as the environmental context in which learning takes 
place. Employing metacognition is a time-consuming process that concerns 
higher order thinking, and without the interest to do so, it is unlikely that a per-
son will attempt it. Since the SM relies on questioning and discussion, it seems 
that it has the power to appeal to the participants’ interest, which would then 
encourage the employment of metacognition during learning. Students high-
lighted both questioning and discussion as being contributors to their interest, 
while some specific mechanisms being outlined for both.  
 
The SM always begins with a question posed by the facilitator to the students 
(see 2.7 and 3.2 for details). It opposes the passive nature of the traditional peda-
gogies where students are given the answers, and since metacognition involves 
thinking about one’s thinking, the SM-based questions can act as the starting 
point towards triggering one’s thinking process with the purpose of reflecting on 
one’s learning. The below extracts highlight how questioning resulted into stu-
dents thinking independently, how they took pleasure in looking for the answers, 
and how they prefer active learning against passive. Each quote ends with a pa-
renthesis indicating the student number.  
 
 

“It was interesting to think by myself about the topics…” [6] 
 
“We had the chance to think by ourselves about the answers, which is 
much more interesting than getting them from the teacher.” [12] 
 
“The teacher did not give any answers, but instead he was asking us al-
ways questions. Before the course I didn’t think it will be this interesting.” 
[10] 
 
“We always had to think ourselves about the questions, and because of 
that it was very interesting and not boring.” [1] 
 



“Answering to questions is better and more interesting than just sitting 
and writing and listening. You have to think, and that keeps you active.” 
[4] 
 
“The lecturer didn’t impose his opinion, but rather asked us questions and 
made us think by ourselves. It was interesting to hear multiple answers on 
the topic.” [8] 
 

 
Following the questions, discussions take place that involve repeated question-
ing where students normally elaborate their answers. In addition, other students 
engage in the discussions. As a result, participants were sharing their ideas freely 
and stayed involved throughout the contact hours. In addition, they felt encour-
aged by the element of freedom that persisted throughout the intervention. The 
following were said by the students concerning how discussions raised their level 
of interest:  
 
 

“I liked the discussions because they were very interactive. It was so in-
teresting to listen to others’ ideas.” [15] 
 
“It was interesting to discuss with a group of people where everybody can 
say what they want about the themes.” [4] 
 
“Teaching material by the Socratic Dialogue is very interesting because 
everyone is involved in the learning process.” [11] 
 
“The discussions were interesting because they offered us the chance to 
express our ideas.” [2]  
 
“It was interesting that I could discuss and express my thoughts freely 
without the fear of someone laughing at me.” [14] 

 
The SM seems to raise the interest of the participants by engaging them actively 
into the learning process. This seems to be achieved by enabling them to think 
independently about what they are learning, and then offering these thoughts for 
discussion with their peers and the facilitator. Put simply, the SM raises student 
interest by underlining the importance of the students’ own thoughts and think-
ing process with regards to their learning.   

4.2.2 The Value of Sharing Knowledge  

In addition to raising the interest of the participants and highlighting the im-
portance of their own thinking processes during learning, it also seems that the 
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SM contributes to the learning potential of the students by allowing them to de-
velop, express, and receive feedback on their ideas. At the same time the very act 
of learning seems to be rather pleasant. Students seem to be equally satisfied 
about the fact that they have expressed their own ideas, as well as hearing and 
learning new things from others. With metacognition concerning the under-
standing of what is known and what has been experienced before choosing how 
to approach a novel task, the SM seems to have the potential for providing par-
ticipants with a wider spectrum of knowledge and experiences from which they 
can channel information when engaged in the process of learning. This is done 
by first allowing them to express their original ideas, and then potentially de-
velop them when their peers get involved in the discussion. The quotes below 
concern extracts where participants underline the value of expressing their own 
thoughts. 
 
 

“Watching the development of my thoughts during the discussions was 
very nice, I liked it very much.” [3] 
 
“By answering to questions and discussing, we develop our opinions and 
thoughts, that was really very helpful and useful.” [6] 
 
“Discussions are a very good idea, because we learn how to develop and 
then share our thoughts. I really enjoyed doing that.” [7] 
 
“It was important for me to share my personal stories when reflecting on 
the material. I’ve never done this before.” [2] 
 
“I like the discussions because they gave me the chance to express my 
opinions and share my ideas freely.” [12] 
 
“Bringing examples from our life made it easier to understand the themes.” 
[14] 
 
“I love the work we had in class because it was lovely and memorable, 
every person could tell their thoughts and feelings that were linked to the 
topics.” [15] 

 
 
As much as students enjoyed sharing their own knowledge and experiences, they 
had similar feelings about their peers, highlighting the learning potential that lis-
tening to others brings, as well as its effect on triggering reflection on one’s own 
thoughts. The extracts below shed light on what the students think about peer 
learning.  
 
 



“Even if I cannot answer a question, it’s possible to listen to answers of 
other students and learn new information.” [2] 
 
“I learned a lot by listening to the life experiences of other students.” [9] 
 
“The main thing in the Socratic Dialogue is that the communication can 
help to analyze information.” [8] 
 
“I saw how different themes we studied relate to people’s lives. It’s im-
portant because you do not just study some information but listen and 
learn from others.” [15] 
 
“There are no ‘correct’ or ‘incorrect’ answers to some questions. It’s just a 
matter of a specific opinion, so the more opinions you know, the closer 
you are to the truth.” [5] 
 
“I understand why we learn more information with discussions. Because 
in this way we can listen to our peers, find different points of view, and 
practice critical thinking.” [1] 
 
“You must communicate your thoughts and get feedback from others. 
That way you probably improve what you originally had in mind.” [6] 

 
The findings point towards dividing the value of sharing knowledge into two 
categories: the one concerning value brought by the individuals themselves, and 
the other value brought by their peers. In the first case, participants seem to take 
pleasure in seeing how their original ideas develop during the process of discus-
sion, and in addition, it seems that the sharing of personal stories relevant to the 
contents studied also enable better learning outcomes. In the case of value 
brought by peers, those include vicarious learning (i.e. learning something that 
has not been experienced), as well as reflection on one’s ideas. Students under-
lined that they were able to learn new things simply by listening to the stories of 
their peers, while at the same time diverse ideas on a matter enable individuals 
to reflect on their own ideas. These elements reflect on metacognition in several 
ways. On one hand, students learn to utilize their knowledge and experience 
when they learn, which is essential for mastering the skill of metacognition, and 
on the other, the ideas of their peers enable students to increase the pool of avail-
able knowledge and experience which enables them to be self-reflective and al-
lows for a broader sample of alternative approaches to choose from.  

4.2.3 The Entrepreneurial Context  

In the last session, the students were given the task of coming up with an entre-
preneurial idea of their own (see 3.2 for details of the intervention). They were 
divided into three groups of 5 and had to come up with and present their concept 
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to the rest of the class. It is evident from their entries that they had utilized the 
SM during their groupwork, without being asked to do so, while at the same time 
the metacognitive nature of the SM is also present with regards to how it relates 
to a novel task that requires something creative to be the end result. More specif-
ically, it seems that the SM appeals to the five dimensions comprising the MAC 
through its two main elements: questioning and discussion. Questioning allows 
to better clarify goals, and much of that will be based on the learner’s motives 
and interest. Furthermore, discussions trigger students’ metacognitive 
knowledge and experience that eventually lead the students to make the best 
choice out of the presented alternatives. In the end, students evaluate their choice 
with regards to the original goal to address any potential flaws. Below are several 
examples where the students have summarized their groupwork activity. None 
of three students quoted below belonged to the same group, thus their summar-
ies can be considered representative of each of the three groups:  
 

“First we had to define a problem and then ask questions to think about 
what caused it. Then, we would discuss possible solutions and implemen-
tations for the problem and each person had to express their ideas and 
share their knowledge. What was extremely important - we had to com-
municate during the whole process, to be ready to provide arguments for 
our ideas and to agree or disagree with the ideas of others. In the end, we 
had to evaluate our groupwork by asking questions that allowed as to de-
velop the project immediately, to discover new perspectives and to detect 
possible risks.” [2] 
 
“We started with questions in order to clarify what the problem in the area 
is (conservation of the environment), and then we analyzed our 
knowledge and looked at the problem from different sides. This made us 
think about more details that we could not think of if we were alone, and 
we also had to explain our ideas to our groupmates which made us think 
deeper. In the end, we also learned to predict some possible questions that 
we will be asked, because we had only 10 minutes for our presentation.” 
[12] 
 
“In the group task we used the Socratic Dialogue for the first time outside 
the classroom, asking each other questions and through dialogues and 
critical thinking came to the answers. The task gave us an opportunity to 
try and create something by first asking ‘Why’ when creating our project. 
This was a good practice of having clear goals when you want to do some-
thing. Then we had to analyze and evaluate all our knowledge on the topic, 
and it was good to answer uncomfortable questions during the discussion, 
because they helped us improve immediately. Communicating with oth-
ers is very important because you share your thoughts and get feedback 
from their thoughts, so then you have more knowledge and make the best 



choice. In the end, I think we did well, because we managed to answer the 
question we originally asked in our team.” [12] 

 
According to the students, their teams had defined their goal at the very begin-
ning by asking questions. Although this may sound obvious, having clear goals 
when engaged in the learning process is a metacognitive skill that requires higher 
order thinking and serves to inform the employment of metacognitive 
knowledge and experiences. The ‘thinking about thinking’ process becomes evi-
dent when the students talk about the discussions that took place during the 
groupwork. More specifically, it seems that in all three groups, participants had 
to justify and provide arguments for their ideas to their peers and think thor-
oughly about what they were saying. This process is metacognitive in nature, 
because the students had to think in advance why they are expressing certain 
ideas and how can they reason them. In addition, the multiple viewpoints con-
tributed in several ways to the creation of their projects. First, they provided a 
wider pool of ideas from which they could choose, which ensured that they had 
not missed something. This is characteristic for metacognitive choice, where the 
best alternative is chosen out of a set of multiple options. Second, multiple op-
tions acted as the ‘devil’s advocate’ by making the teams think about questions 
that might be raised towards them after the presentations, thus allowing them to 
further develop their ideas before they present them. This in turn reflects moni-
toring, where the students looked for feedback to reevaluate their choice. What 
is important from these findings is that the students had intentionally and sys-
tematically employed the SM and utilized metacognition for their projects. This 
in turn results to the following consideration – will students employ metacogni-
tion in the future, or did it occur only in this course because of the way it was 
implemented?  

4.2.4 Socrates Beyond the Classroom 

To answer the question posed in the end of the previous paragraph, the findings 
from the learning diaries predict that they will, whereas the reasons behind that 
lie within asking questions about oneself, as well as employing critical thinking, 
both being the cornerstones of the SM. The extracts below present the intentions 
of students to ask questions and engage in intentional metacognitive thinking in 
the process of learning. 
 

“My thinking became deeper and I began to answer questions I ask myself. 
This will help me a lot in my personal development because now I can and 
will analyze and evaluate what I am learning.” [11] 
 
“I started asking myself questions even after the course ended, and then 
try to answer them. I think that I have made a step forward to understand-
ing who I am and what I want to do.” [14] 
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“It will be easier for me to establish priorities correctly in the future just 
by asking myself ‘Why?’ ‘What did I learn?’ ‘Was it useful for me?’ I be-
lieve this is the best way to analyze my experience, my knowledge, and 
my emotions.” [12] 
 
“I think that now I feel the need to analyze and evaluate everything I learn. 
It is really worth thinking about my experiences, my learning, and my 
goals, as it can help me to choose the correct path.” [11] 
 
“In the future when I have a problem, I will ask myself one question: ‘Why 
can’t I do it?’. Then I will start thinking about what caused the problem 
and try to change the situation.” [3] 
 
“It is really helpful when solving problems or setting a goal to ask ques-
tions and think about a wide range of aspects. “[4] 
 
“I have learned which questions I will have to ask myself (like who I am, 
what am I doing and why, are there different ways to do it etc.).” [2] 
 
“I suppose it’s important to ask the right questions and answering them. 
And now I know a little bit more which questions I have to ask from my-
self.” [6] 

 
As stated in the pre-conceptual summary (2.8), one could think of the SM as the 
practical application of metacognition via its format. As students engage in So-
cratic discussions, they seem to understand the value of their own thoughts and 
ideas with regards to their learning. Because of that, they start thinking inde-
pendently not only about the course contents, but also their own learning process, 
eventually reaching the point where they begin to intentionally question, analyze 
and evaluate what and how they are learning. This is achieved by self-inquiry 
that stimulates critical thinking. In the end, it is hard to assume anyone thinking 
about their thinking process without first questioning it. Consequently, once the 
question is posed, the individual will start analyzing and evaluating the learning 
process, which could be rephrased as self-discussion. And so, the dynamics be-
tween the SM and metacognition can be reasoned as follows. Within the class-
room, the facilitator is the one who poses the question and enables the students 
to think, and then the discussions enable the analysis and evaluation of the con-
tent, as well as the learning process itself. However, when the students under-
stand the value in doing so, they proceed with becoming the facilitator and inter-
locutor all at once when they employ metacognition to deal with a novel task, 
and in particular, one that requires the creation of something new.  
 



5 Discussion of the Findings  

This study had two purposes: the first was to see whether an SM-based interven-
tion will increase student metacognition within an entrepreneurial classroom, 
and the second was to understand the mechanisms in which the SM contributes 
to said increase. Respectively, to address the first, a quantitative instrument 
(MAC) developed by Haynie et al. (2009) was used to measure participants’ met-
acognition before and after the intervention. To the best of my knowledge, this 
was the second time the MAC was used to assess changes in student metacogni-
tion as an outcome of an entrepreneurial course, with the first being the study of 
Ling et al. (2013). For the second purpose, qualitative evidence was obtained from 
the students’ learning diaries to find evidence where students reflect on the SM 
as being the facilitator of their metacognition. This triangulation process follows 
the complexity of measuring and assessing metacognition (Akturk et al., 2011; 
Schraw, 2009), and this chapter discusses the presented findings with regards to 
the research purpose set in the introduction. First, the MAC measurements and 
the t-test are addressed, followed by what the learning diaries are telling us con-
cerning the possible causes behind the MAC measures. Then, the study is scruti-
nized through the lenses of reliability and validity before turning to the conclu-
sion chapter which includes the strengths and limitations, as well as the practical 
implications.  

5.1 Measuring Metacognition 

The quantitative results obtained from the MAC instrument and the consequent 
analysis via the means of a t-test allow for several interpretations to be made. On 
average, the findings suggest that the SM-based intervention had moderately in-
creased participants’ metacognition as measured by the five dimensions of the 
MAC. The moderate increase is consistent with Ling’s et al. (2013) study, despite 
significant differences in the design of their intervention and mine in terms of 
length, course content, and level of statistical analysis. Nonetheless, the findings 
support the notion that entrepreneurial-centered interventions that aim at in-
creasing metacognition have potential (Ling et al., 2013; Neck et al., 2011). In the 
case of the present study, different dimensions of metacognition have shown di-
verse results. Apart from goal orientation, the mean changes for the remaining 
four dimensions were statistically significant at p < ,05 and demonstrated an in-
crease when comparing the pre- and post-measurements. This may indicate that 
the course format and contents did not particularly affect students’ predisposi-
tion into setting goals if we choose to trust the instrument (more in 5.1.3). On the 
other hand, metacognitive choice and monitoring demonstrated the highest in-
crease which was also found to be statistically significant, which might indicate 
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that the SM, which relies on critical thinking, helps students to consider the anal-
ysis and evaluation of a chosen strategy when approaching a novel task, as well 
as to monitor the chosen alternative. Lastly, metacognitive knowledge and expe-
rience confirmed their close interrelation by having identical scores in the pre-
measurement, with almost the same happening in the post-measurement. This 
relationship further proves that one´s own knowledge and experience work to-
gether to inform learning strategies and play an important role. Overall, the find-
ings reject the null hypothesis, and consequently the assumption that the inter-
vention had no effect at all can be rejected. In addition, the eta-squared that ad-
dresses the effect size of the intervention with regards to each variable was above 
the accepted norm, indicating that whatever changes occurred, they did because 
of the intervention. 
 
Furthermore, as much as the intervention had a heterogeneous impact on the di-
mensions, it did the same to the participants. Participants who scored below the 
mean values in the pre-measurement seemed to have gained more from the in-
tervention than their counterparts. In most of the cases, the former were the ones 
who had reported the biggest change, although there were cases where partici-
pants who reported scores higher than the means in the pre-measurement also 
reported increases greater than the average after the intervention. On the other 
hand, students whose scores were higher or roughly equal to the means in the 
pre-measurement did not seem to report increases of similar magnitude as their 
peers with lower scores in the pre-measurement, although in some cases they 
were above the average increases. Lastly, there have been some negative effects, 
which may be either due to some unsystematic error, or indeed an outcome of 
the intervention, although the findings from the learning diaries contradict the 
latter.  

5.2 The SM as a Tool to Facilitate Metacognition  

Learning diaries, or qualitative methods in general, are better suited for assessing 
student metacognition (Akturk et al., 2011). That happens for the simple reason 
that the learning diaries give students the chance to elaborate their answers, or 
in other words, demonstrate their thinking process. Quantitative instruments, on 
the other hand, cannot provide the richness of thought that we seek when looking 
for metacognition. However, the primary objective of the qualitative analysis was 
not to detect metacognition being applied to a specific learning task by the stu-
dents, but rather find evidence that the SM has contributed to its development. 
When turning to the learning diaries, I was able to find evidence in the students´ 
writings that would partially support and explain the results obtained from the 
MAC, and thus answer the question concerning the specific mechanisms in 



which the SM contributes to the development of metacognition in an entrepre-
neurial classroom. And while the small sample size cannot possibly account for 
all said mechanisms, it nonetheless highlights some.  
 
For a person to engage in metacognitive thinking during learning, the environ-
ment in which the learning occurs must provide the necessary motivation and 
context to the learner (Haynie et al., 2009). Those precede goal orientation, which 
the authors of the MAC believe to be the starting point of metacognition. Alt-
hough the changes in goal orientation were not statistically significant, the diaries 
highlighted an issue related to goal orientation – interest. It is hard to believe that 
a person will consciously engage in ‘thinking about thinking’ without being in-
terested in the novel task. Respectively, the findings from the learning diaries 
confirm SM’s capability in maintaining student interest (Gose, 2009) via its ques-
tion-discussion method. Said interest stems from both individual and group fac-
tors, because as much as participants were interested in being active and having 
the chance to find answers to questions by themselves, they also expressed the 
desire to share those answers with their peers through the discussions. In turn, 
whereas the SM manages to draw interest towards the content, it also seems to 
raise student interest with regards to themselves. That is, students seem to be 
more willing to intentionally and systematically explore their own knowledge 
and ideas to construct their learning, which may not be the case in traditional 
classrooms where the focus is on delivering what needs to be learned, rather than 
how. This is well in line with Piaget’s cognitive constructivism, which underlines 
the unique experiences of each learner as crucial for learning to occur.  
 
Consequently, the next stage where SM contributes to the development of meta-
cognition takes place when students begin to investigate their possessed 
knowledge and experience and following that, they share them with the peers 
and the facilitator. Metacognitive knowledge and experience work together to 
provide the best alternative to the learner when approaching a novel task, which 
eventually leads to the metacognitive choice. The extent of the former two highly 
moderate the pool of alternatives that will be generated, as well as the act of 
choosing one, and the SM demonstrates a double mechanism with regards to 
these three dimensions. First, it enables the students to figure out what they know 
and do not as they offer their ideas for discussion. The very act of seeking what 
is known and what has been experienced is metacognitive, yet the benefits of the 
SM stretch beyond that. Once students express their metacognitive knowledge 
and experiences, they are further challenged by ongoing discussions, thus mak-
ing students to develop their original ideas by considering aspects they did not 
prior to discussing them with the class. In addition, a second mechanism derives 
when the students observe answers given by others. As presented in 4.2.2, as 
much as the discussions allow students to improve their individual ideas, they 
are also enabling students to learn from their peers, thus increasing the pool of 
metacognitive knowledge and experiences, from which a metacognitive choice 
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will be made. Respectively, these findings support Vygotsky’s social constructiv-
ism, highlighting the mediating role that human interactions play with regards 
to learning.  
 
Lastly, the findings from the entries concerning the entrepreneurial task that was 
given have confirmed the metacognitive nature of the SM with regards to how 
students monitor their progress as they are dealing with a task, after they have 
set the goal, discussed their knowledge and experiences, and made a choice out 
of a set of alternatives . In the end, metacognition concerns how a learner will 
approach a task. Only one such task was given at the end of the course, with the 
essence of it being rather simple – create your own entrepreneurial idea. It is ev-
ident from the entries concerning the task that the students intentionally utilized 
the SM including both its elements – questioning and discussion, when generat-
ing their ideas, while there is also preliminary evidence that could possibly indi-
cate whether one of those elements appeal more to a particular dimension. For 
example, it could be that questions concern more goal orientation and monitoring 
(which are interrelated), whereas discussions concern more metacognitive 
knowledge, experience, and choice. However, this is yet to be confirmed in future 
studies. Furthermore, questions are also part of the discussion, so there may be 
no systematic way of utilizing the SM. Instead, questions lead to discussions that 
lead to further questions, so the SM follows a cyclical manner, rather than a hier-
archical one. What is equally important is that the students seem to have under-
stood the use of metacognitive thinking and were able to apply it, despite the 
short duration of the course.  
 
In general, it seems that calls for integrating Socratean techniques within entre-
preneurial classrooms (Hindle, 2007; Neck et al., 2011) are justified, and this in-
tervention may have highlighted two reasons supporting said calls. The first lies 
with the SM’s potential to increase student metacognition, which seems to be 
playing an important role in the possession of an entrepreneurial mindset 
(Haynie et al., 2010). Some scholars even claim that enhancing metacognition 
equals to enhancing said mindset (Mitchell et al., 2008), whereas others propose 
the evaluation of entrepreneurship programmes to be based on changes in met-
acognition (Venesaar et al., 2011). It is true that the changes as measured by the 
MAC were rather moderate, but nonetheless, students’ metacognition did in-
crease. In addition, the findings from the learning diaries discussed in this part 
open up the specific mechanisms in which the SM may contribute to metacogni-
tion, which enables the further development of constructivist pedagogies that 
aim at enhancing student metacognition, in particularly within an entrepreneur-
ial classroom (more in the conclusion chapter). Another, perhaps important find-
ing lies within the students’ intentional use of metacognition when they were 
working on their startup idea, which practically stemmed from using the SM, 
This in turn opens the discussion for explicitly using the SM when engaged in 
novel tasks that demand creativity. The learning diaries were able to show (at 
least partially) how students were thinking and acting when dealing with their 



task. This certainly looks promising, although directly observing the groupworks 
(which was not done) would probably shed more light on the process. Nonethe-
less, it seems that as much as SM contributes to the increase of metacognition, it 
also seems to be a tool for employing it, especially in tasks requiring creativity, 
which are common in classes that aim at teaching entrepreneurship.  

5.3 Thoughts on Reliability & Validity  

Research is normally approached through the lenses of reliability and validity. 
The former concerns the replicability of the study, whereas the latter concerns the 
extent to which the research design accurately studies the phenomenon that is 
being investigated (Bryman & Bell, 2003, pp. 287-288). As this study involved 
mixed methods by collecting both quantitative (MAC measures) and qualitative 
(learning diaries) data to answer the research question, the trustworthiness can 
be assessed by addressing each method separately, yet keeping in mind to what 
extend they complement each other and eliminate possible deficiencies (Zohrabi, 
2013). 
 
First, some thoughts must be given to the measurements obtained by the MAC. 
As expressed in 3.3.1, it was not meaningful to conduct a factor analysis due to 
the small sample size, however the reliability of the instrument was checked with 
Cronbach’s alpha as it was done by the creators of the instrument (Haynie et al., 
2009). Although in the pre-measurement the alphas did not reach the norm 
(DeVellis, 2012, pp. 109-110), they did so in the post-measurement. The low al-
phas in the pre-measurement may be caused also by the small sample size (Pal-
land, 2011, p. 97), since each participant’s reply to the instrument has greater 
weight on the measurements the smaller the sample is. On the other hand, the 
results for Cronbach’s alpha differed significantly in the post-measurement, with 
all variables exceeding the acceptable norm of 0,7. This positive change can be 
attributed to several reasons, including the students’ mastery of metacognition 
and the better understanding of the instrument itself.  
 
To the best of my knowledge, the MAC has been used only once in the past for 
the same purpose as it was in the present study (i.e. Ling et al., 2013), whereas in 
another study by García, Boada-Grau, Prizmic-Kuzmica, & Hernández-Sánchez, 
2014, the 5-dimension model of Haynie et al. (2009) was not confirmed. Further-
more, in another study (Ling et al., 2015), the MAC was reduced to a 4-dimension 
model and called measure of metacognitive awareness, although the authors did 
use the MAC to develop their own measure. In the case of the present study, I 
did not make any changes but rather distributed the instrument in its original 
form, as well as language, and followed the instructions of the creators with re-
gards to its administration. In addition, the five dimensions of metacognition 
seemed to correlate well (see 4.1.1), which informs us about the presence of a 
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positive, linear relationship between the dimensions. The t-test that was applied 
had several purposes with regards to the present study. The first was to reject the 
null hypothesis that would indicate that the intervention had no effect at all (We-
ber, 2009). Second, assuming that the null hypothesis is rejected, the study aimed 
at finding whether the course lead to a change in students’ self-reported meta-
cognition as measured by the MAC when comparing the pre and post measure-
ments. The findings indicate that for all five dimensions as expressed in the MAC, 
on average student metacognition did increase, whereas the difference was not 
statistically significant only for goal orientation, although it almost reached the 
accepted norm (p < 0,51). In addition, the effect size of the intervention was ad-
dressed by calculating the eta squared, thus answering the question regarding 
the role of the intervention with regards to the changes. Respectively, the effect 
size proved to be way above the perceived norm of 0,14 (Cohen, 1988, pp. 284-
287). While it can be speculated that there is bias in the results due to the demand 
effect where students give higher scores in the post-measurements because they 
believe that they are expected to do so (Zizzo, 2010), such comparative measure-
ments are common (Morris et al., 2013) and have been implemented within the 
context of enhancing metacognition through EE (Ling et al., 2015; Ling et al., 
2013).  
 
Overall, the MAC measurements and the t-test provide satisfactory results that 
point towards the conclusion that an intervention in the form of the SM as imple-
mented in this study does increase participants’ metacognition as measured by 
the MAC when comparing pre and post measurements, with reliability indica-
tors being acceptable, however not ideal. The small sample size, the presence of 
the demand effect, as well as the choice of instrument may have affected the re-
sults. Lastly, even though reliability has been addressed in the analysis, that is 
not the case for the validity with regards to the results obtained by the MAC. That 
being said, it would be hard to generalize said results beyond the present study, 
however its purpose at this point was to examine the potential use of the SM for 
increasing metacognition, rather than to generalize the findings and prove supe-
riority, for example over other instructional methods. Nonetheless, considera-
tions of validity would add to the trustworthiness of the study, and potential im-
provements to the present design will be addressed in the conclusion chapter.  
 
Contrary to quantitative research, the means for assessing the trustworthiness of 
qualitative research differ, as reliability and validity are more convenient in the 
case of the former (Bryman et al., 2003, pp. 286-288). Reliability would hold that 
it is possible to replicate the study, however qualitative research may not as such 
be replicable entirely, because it is bound to the subjective reality of both the sam-
ple that generated the data, as well as possible biases from the researcher´s point 
of view (Greenbank, 2003). The purpose of qualitative research is to explore and 
increase the understanding of what is being studied, contrary to the quantifiable 
and statistical procedures of quantitative research, thus replicability may be hard 
to achieve in qualitative research, and neither is it its prime concern (Stenbacka, 



2001). On the other hand, the issue of validity has two sides in qualitative re-
search that can be addressed via internal and external validity. The former con-
cerns the extent to which the findings support and are in line with the theoretical 
underpinning of the study. Qualitative data allow for an in-depth analysis that 
enables the development of ideas after careful consideration, thus adding credi-
bility to the conclusion that will be made. However, external validity that con-
cerns generalization in different social settings is considered indeed problematic 
in qualitative research, as findings tend to be bound to the specific cases under 
investigation (Bryman et al., 2003, p. 288).  
 
Even though reliability and validity may not be applicable signs of quality in 
qualitative research, credibility and trustworthiness are (Golafshani, 2003). Much 
of them is believed to be arriving from the researchers involved in qualitative 
methods, and their degree stems from the ability and effort of the researcher. 
With the purpose of the qualitative analysis being to reveal the possible mecha-
nisms in which the SM contributes the dimensions of metacognition, I took the 
task of interpreting the subjective views expressed by the participants and trying 
to identify said mechanisms. It is important to keep in mind that this process 
already is affected by my own biases and interpretations of the students’ writings. 
Nonetheless, I have tried to increase the credibility and trustworthiness of the 
qualitative analysis in several ways. Firstly, no question within the learning diary 
(see appendix 2 for all questions) was specifically asking the students to reflect 
on the SM or its contributions to the process of learning. That is, students have 
chosen themselves to do so, because they have clearly identified its benefits. In 
turn, many of those benefits are in line with what the literature review has sug-
gested concerning both constructivist pedagogies, as well as benefits brought 
into the classroom by the SM (see 2.5; 2.7). Second, and as explained earlier in this 
thesis (3.4.2), I had eliminated from my analysis all content-specific extracts, as 
my focus was on the SM. This in turn eliminates partially the notion that anything 
goes when conducting thematic analysis given its flexibility when interpreting 
data (Braun et al., 2006). Focusing on the SM gave me the chance to go deeper 
into its possible contributions with regards to the dimensions of metacognition, 
keeping in mind the very definition of said dimensions, the definition of meta-
cognition, and the MAC items. When conducting the analysis, I was going back 
and forth between the qualitative material and what was written in the literature 
review chapter to receive confirmation or rejection of a finding that I had gener-
ated. Furthermore, I have tried to thoroughly report the procedures that took 
place throughout my study: from describing the intervention to the methods of 
collecting and analyzing the data.  
 
Finally, as much as each research method has been addressed individually, one 
also must keep in mind the process of triangulation, which aims at addressing 
whatever flaws are present in one method and attempt to reduce them through 
the findings of the other. For example, if only the MAC measurements would 
have been obtained, there could be speculation whether the increases were 
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caused because of the intervention or something else, despite a satisfactory eta 
squared that indicates that the changes in the measurements were in fact caused 
by the intervention. Nonetheless, the learning diaries provided the possibility to 
address two issues related to the MAC. First, as much as students reflected on 
what they have learned, they also reflected on how they were learning, although 
there were no direct questions nor hints in the learning diary questions asking 
them to do so. Indeed, reflection and understanding of one’s learning process is 
a cornerstone of metacognition (Schraw et al., 1994), and students demonstrated 
that in their diaries. Second, that very reflection on how they were learning al-
lowed to establish several specific mechanisms in which the SM contributes to 
increasing metacognition, although this needs further development at the meth-
odological level in order to have a better picture. Nonetheless, the learning dia-
ries partially support the results obtained by the MAC. Similarly, had I only col-
lected only the students’ learning diaries, there could be evidence that students 
had become more metacognitive, but it would be difficult to quantify said in-
crease, or address the specific mechanisms with regards to the dimensions of 
metacognition. Having the five dimensions from the MAC allowed for better in-
terpretation of the learning diaries, as they allowed to draw links between what 
happens within the classroom and how that relates to increasing metacognition. 
As this was a pilot study where the SM was used to increase metacognition 
within an entrepreneurial classroom, the triangulation process seemed reasona-
ble, with the results obtained answering to a satisfactory extent the question 
posed in the introduction.  



6 Conclusions 

Socrates claimed that the “unexamined life is not worth living”. Indeed, by taking 
a look today at how we have conceptualized entrepreneurship and metacogni-
tion, one could say that the former concerns the examination of the surrounding 
world with the purpose of making it better through consistent innovations, while 
the latter concerns the examination of one’s self with the purpose of continuous 
self-development. Even though metacognition is a general cognitive skill, its im-
portance in entrepreneurship becomes of increasing weight, as it forms the foun-
dation of an entrepreneurial mindset by enabling a person to analyze, evaluate, 
and consequently create something. This happens because a person that utilizes 
metacognition is able to take control of their own learning process and focus their 
efforts not only on what they learn, but how they do it as well. In the past, entre-
preneurial cognitions have been ignored within the context of EE, but lately there 
have been attempts at integrating metacognition within entrepreneurial class-
rooms, with the results being promising. This study was another such attempt. 
However, I tried to place an emphasis on the choice of the instructional method 
when considering the very nature of metacognition, as well as our understanding 
of entrepreneurship. The former is closely related to critical thinking, whereas 
the latter considers creativity as being essential to it. Having those two in mind, 
I chose to build a constructivist approach around the intervention, since I con-
sider it to be more effective for the task at hand when weighted against behav-
iorism and cognitivism. Based on the triangulation results that involved a quan-
titative assessment of metacognition as well as students’ learning diaries, it can 
be argued that there is potential in designing constructivist classrooms for teach-
ing metacognition within the context of EE, whether one chooses the SM or some 
other method. In this chapter, I will address the overall strengths and limitations 
of the study and provide some implications that it bares with regards to research 
as well as teaching.  

6.1 Strengths & Limitations 

There has been a call for choosing constructivist methods within classrooms that 
teach entrepreneurship (Huq et al., 2017), and at the same time scholars recom-
mend the integration of metacognition into EE curricula (Ling et al., 2015). Re-
spectively, this study has addressed both calls by using the SM to increase stu-
dent metacognition within the context of EE. At a first glance, from a purely 
quantitative perspective it can be said that the intervention has achieved its goal 
– that is, student metacognition on average had increased, although the interven-
tion’s effect on the students was rather heterogeneous, with some having greater 
gains than others. Although the reliability of the MAC measures could be better, 
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findings from the learning diaries allow to conclude that the students’ did see the 
value in ‘thinking about one’s thinking’ and were able to apply it in an entrepre-
neurial context when engaged in a task that required creativity. Furthermore, the 
learning diaries allowed to discover some specific mechanisms in which the SM 
contributes to metacognition. Conceptually, there was evidence that the SM will 
lead to an increase in metacognition because the former aims at triggering stu-
dents’ critical thinking, whereas the latter is closely related to it. In the end, it 
cannot be accidental that some believe Socrates to be the first one who systemat-
ically employed metacognition (Tanner, 2012). Therefore, as much as the choice 
of the SM for the task at hand was justified after the literature review, the findings 
provide further support for using similar pedagogies in the future when the pur-
pose is to increase metacognition (more in 6.2). In general, Socratean techniques 
have been advised in the past for entrepreneurship educators (Carrier, 2007), 
with scholars claiming that they should form the cornerstone of entrepreneurship 
curricula (Neck et al., 2018). I think of this study as contributing to the potential 
of using the SM within the entrepreneurial classroom, as I could not find studies 
that were mentioning explicitly the application of the SM within an entrepreneur-
ship classroom. In addition, since the main goal was to see an increase in meta-
cognition as an outcome of the course, I have actually described, to the best of my 
capabilities, the way the course was implemented (see 3.3.3), thus making its im-
plementation elsewhere easier. In addition to the specific ways in which the SM 
contributed to the increase of metacognition, other benefits arising from a con-
structivist approach were highlighted in this study. Having a constructivist class-
room in place seems to be granting significant pleasure to the students with re-
gards to their learning process. Almost every student openly highlighted the 
pleasure they took in being able to speak their mind during the classes as an out-
come of the dialogue-based approach that the SM adheres to. In addition, they 
were particularly interested to not only answer to questions posed by the facili-
tator, but also discuss between themselves. That, I believe, is the ultimate purpose 
of a facilitator within a constructivist classroom – to enable students to discuss 
and consequently construct their learning.   
 
Furthermore, the benefit of teaching metacognition in entrepreneurship class-
rooms became evident when the students were working on their creative task at 
the end of the course. That is, having understood what it means and where it 
comes from, students were eager and willing to apply it systematically when gen-
erating their creative ideas. In addition, the students had expressed their willing-
ness in utilizing the SM and metacognition in the future, which signals the inten-
tion to reflect more on their learning process. This is a rather important outcome, 
because students need to clearly understand metacognition if they are to utilize 
it (Pihie et al., 2013). And if we are eager in having our students generate innova-
tive ideas that would benefit the society, we cannot skip the cognitive processes 
of analysis and evaluation when asking them to be creative. Instead, we should 
rather emphasize those so that they understand that creativity resides within 
their minds and not outside of them.  



On the other hand, this study, as any other, does not come without limitations. 
Case study research may not be the most suitable for generalization (Stake, 1995, 
p. 7), and in the case of this study it may be even harder to do so,  because there 
was no validity evidence with regards to the MAC measurements, whereas the 
findings from the learning diaries may not be a priori generalizable as they are 
bound to the specific social context in which the intervention took place. The 
sample size (n = 15) limited the possibility for conducting a meaningful factor 
analysis on the MAC which would address the quality of the instrument. There 
is evidence from other studies that suggests that the instrument may yield differ-
ent factor loadings (Ling et al., 2013; García et al., 2014), which raises the question 
of whether the instrument is capable of measuring what it claims to. This then 
leads to the question of whether it is even possible to design an instrument that 
will objectively measure metacognition? According to Akturk et al. (2011), the 
answer is no, because metacognition is not something that as such can be meas-
ured quantitively, because it is an internal mental process, and that poses certain 
challenges for measuring it. How can we understand how students are thinking 
about how they think by looking at numbers? That is perhaps the reason why 
qualitative techniques are favored when studying metacognition, as they enable 
participants to gain reflection and self-awareness (Colbourne & Sque, 2005), qual-
ities that are essential to metacognition.  
 
Another limitation concerns the absence of a control group (Singleton, Straits, & 
Straits, 2010, p. 124) that would address the question of whether increases in met-
acognition as measured by the MAC can be obtained also without the application 
of the SM, but rather traditional pedagogies that resemble mostly behaviorist or 
cognitivist practices. The same course contents would need to be facilitated with 
a different pedagogical approach from the SM, and then the pre and post meas-
urements would have to be compared and cross-checked with the students’ 
learning diaries. This might inform us about which method is more suitable for 
enhancing student metacognition. There is also one limitation that comes from 
the design of the intervention itself. Metacognition normally relates to complet-
ing tasks, however only one task was given to the students throughout the course 
where they could explicitly apply metacognition. It is true that while covering 
the course contents, metacognition was being enhanced indirectly, however its 
real application comes from working on tasks. Having more tasks would proba-
bly give them more time to practice metacognition directly, and that would have 
probably generated more qualitative material that could be analyzed, and better 
conclusions could have been made from that material. Furthermore, although 
student accounts confirm the use of metacognition when engaged in their crea-
tive task (see 4.2.3), it would have been better from a research point of view to 
observe and record the groupworks, and then watch the recordings to better in-
terpret the applicability of metacognition in an entrepreneurial task. This could 
of course have negative effects on the students as they may have been stressed 
from the fact that they are recorded, as well as the presence of the teacher. And 
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so, although from a teaching point of view it was better to let them work by them-
selves, from a research point of view it would add value to the qualitative mate-
rial to observe and record the groupworks.  

6.2 Implications for Teaching & Research in EE 

This study has generated several implications for teaching and research that go 
side-by-side, because research generated on the topic comes directly from the 
classroom. Theoretical propositions that are not applied within classrooms, and 
vice versa, classroom practices that are not based on theory may not be as valua-
ble as a combination of both when instructing metacognition within an entrepre-
neurial classroom. Educators in the field of entrepreneurship must include and 
plan for the development of metacognition within their classrooms, regardless of 
the course contents or duration. Since there is evidence that metacognition forms 
the foundation on which creativity is built, which is what we believe to be the 
central aspect of entrepreneurial activity, I firmly believe that it should become 
somewhat of a standard, as also suggested by Venesaar et al. (2011). Metacogni-
tion is defined as ‘thinking about thinking’ (Paul, 1990, p. 32) and assumes the 
intentional reflection upon and control of one’s learning process (Schraw et al., 
1994) therefore when integrating it into EE curricula, we must consider the fol-
lowing three questions: 
 

1) How do we create classroom environments that facilitate the develop-
ment of metacognition? 
2) How do we enable our students to apply their metacognition within 
entrepreneurial classrooms? 
3) How do we measure and assess changes in metacognition? 
 

6.2.1 Facilitating Metacognition  

The first question ultimately addresses the pedagogical approach that the in-
structor will adhere to. The SM was chosen for the present study because Socrates 
is often credited as being the pioneer who systematically employed, and conse-
quently facilitated critical thinking and metacognition (Morrell, 2004; Tanner, 
2012). In addition, I followed existing recommendations advising for the use of 
‘Socratean’ and constructivist techniques within entrepreneurial classrooms 
(Carrier, 2007; Neck et al., 2018). The findings highlighted some specific mecha-
nisms of the SM which teachers can utilize when attempting to develop student 
metacognition.  
 
When having the goal of increasing student metacognition, teachers should at-
tempt to raise the students’ level of interest not only towards the content itself, 



but also towards their own ideas that are relevant to the contents and their learn-
ing process. Consequently, it is more probable that students will engage their 
metacognition during the learning process if they consider that very process to 
be interesting to them. Raising interest may not be an easy task as students have 
different predispositions towards learning, however metacognition is not con-
tent-specific, thus it could be argued that content-specific interest differs from 
interest towards one’s own ideas, with the latter being more susceptible to alter-
ations by the facilitator. Another important aspect relates to the safety and free-
dom with regards to expressing and discussing ideas during the classes, while 
there also must be enough time allocated to that, because how could we claim 
that we encourage critical thinking within our classrooms, if the time allocated to 
students for openly discussing their ideas is limited to a minimum? In this inter-
vention, students took great pleasure in being able to speak up their mind and 
share openly their ideas, and by doing so they were bringing into their learning 
process their own unique knowledge and experiences, which are vital for meta-
cognition. In addition, they were equally satisfied in hearing the ideas of their 
peers, which altogether contributes to the students’ appreciation of sharing and 
exchanging knowledge and experiences with one-another, as that allows to de-
velop original ideas via reflecting on them, as well as learn something new from 
the peers, altogether leading to a wider pool of knowledge that is being discussed 
which provides more ‘food for thought’ to the learner. The fear of speaking up 
also must be taken into consideration, so the role of the facilitator becomes very 
important with regards to instilling safety into the classroom. 
 
The mechanisms highlighted in this study naturally do not cover all possible 
ways in which the SM contributes to the development of metacognition. There is 
a need for more research on the applicability of the SM within EE, or other con-
structivist and inquiry-based pedagogies, with the purpose of sharing best prac-
tices and generating somewhat of a portfolio (by Neck et al., 2011) that educators 
could then use within their classrooms and further develop such ideas. On the 
other hand, dialogue-based education may pose some challenges with regards to 
the number of students present in the classrooms. It is hard to imagine that such 
a method will work the same with a class of 15 and 50 students. Nonetheless, it 
would be interesting from a research point of view to test this assumption. The 
research question could consider whether an increasing number of students 
within a classroom diminishes the quality of dialogue-based education, and 
whether than differently affects changes in metacognition. In addition, it would 
be useful to compare whether different pedagogical approaches have different 
effects on student metacognition. As expressed earlier, one of the limitations of 
the present study is the absence of a control group where the instructional 
method would differ from the SM. This could have been for example a traditional 
lecturing approach, where all content is delivered via instruction and little time 
is granted for discussions and independent thinking during the classes. By doing 
so, it would be possible to establish whether constructivist approaches deem 
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more effective for facilitating metacognition against its counterparts (behavior-
ism and cognitivism). At a propositional level, I expect behaviorism to yield 
worse results than constructivism, whereas cognitivism might do better than be-
haviorism but worse than constructivism. Partially my arguments for that have 
been expressed earlier in this thesis (see 2.6), and so it would be interesting to put 
those assumptions into test. Finally, regardless of the chosen method, it would 
be useful to have detailed descriptions of said practices to be able to implement 
them elsewhere. Simply claiming that course ‘X’ or ‘Y’ led to ‘Z’ outcomes with-
out describing what was done will not contribute much to the development of 
better pedagogies for our students, while at the same time it becomes hard for 
pedagogues to understand the causes behind the reported changes in metacog-
nition.  

6.2.2 Applying Metacognition  

Although metacognition can be employed at any point by an individual, it is bet-
ter understood within the context of working on a task. Through assigning tasks 
to the students, they can put metacognition into practice and clearly see how it 
works and what benefits it brings. Especially in the field of EE, it is common to 
assign such tasks that require the creation of an innovative idea (Neck et al., 2011; 
Neck et al., 2018). The same was done in the case of this study, where students 
were asked to come up with an entrepreneurial idea of their own in a limited 
amount of time. As explained earlier, the time constrictions of the course limited 
the number of tasks that were given down to one. However, assuming that there 
are no serious time restrictions, pedagogues can plan the assignment of several 
tasks, preferably with the aim of addressing each dimension of metacognition 
separately, before assigning the task that would require the application of all di-
mensions. The very items that form the dimension within instruments (whether 
it is the MAC or other) can be used as a guide when creating the tasks. When 
building the task, pedagogues can consider questions that come with it, with said 
questions appealing to the items of the chosen instrument. The students can be 
gradually guided dimension-by-dimension to mastering the metacognitive cycle, 
and then the final task may be representative of the whole set of dimensions.  
 
Furthermore, when assigning tasks to students, it would be useful to ask them to 
reflect on them so that they can clearly understand how they have landed on their 
end-result. More specifically, they can focus on how they planned for the task, 
how they monitored the way they have chosen to deal with it, and finally con-
sider the outcome against the original plan. This is in line with experiential learn-
ing which has been highlighted as an important contributor to entrepreneurial 
ventures (Mason et al., 2013). Therefore, as much as it is important to assign tasks 
so that students can learn through experiences, that learning becomes stronger 
when they are reflecting on it. This was evident also in the learning diaries of the 
students, where they have reflected on their final task which enabled them to 
extract takeaways for future purposes. It is also important to keep in mind the 



entrepreneurial nature of the tasks that will be assigned. That is, the tasks must 
be of entrepreneurial character, so that students can also ‘feel’ like entrepreneurs 
when working on a task. Assuming that the students will manage to succeed in 
completing the tasks via employing their metacognition, I would propose that 
this will also contribute to their self-efficacy with regards to considering entre-
preneurship as a potential career option, which is what EE is striving at, yet so 
far has not delivered what was expected.  
 

6.2.3 Metacognition – To Measure or to Assess? 

In this thesis, I have raised several times the question with regards to measuring 
and assessing metacognition. When attempting to do either of those, we should 
ask ourselves what each method (i.e. quantitative or qualitative) tells us. For ex-
ample, there are several instruments claiming that they measure metacognition 
(e.g. Haynie et al., 2009; Ling et al., 2015; García et al., 2014) but it seems that the 
results they yield are not consistent, and contradictions have been found among 
them, mainly in the way the items of the instrument load on different dimensions 
of metacognition. All authors from the aforementioned studies recognize in their 
papers the need for further development, and probably with more research being 
conducted on the topic, it should be expected that more reliable and consistent 
instruments that can be generalized will appear, however, we should ask our-
selves whether an instrument is suitable for studying metacognition? Standard-
ized assessment methods may not be in fact suitable for the task, because they 
are simply testing a pre-existing set of knowledge, while at the same time they 
limit the higher-order thinking of our students (Stanger-Hall, 2011), with meta-
cognition being a higher-order cognitive skill. Instruments tend to generalize 
findings for statistical analysis; however, metacognition concerns the learning 
strategies of an individual that are based on knowledge and experiences that are 
unique to each learner. In addition, the demand effect will probably have some 
impact on the results of the instruments, especially when using a pre/post ap-
proach. If we want to understand the thinking process of our students, wouldn’t 
it be more reasonable to have insight into that thinking process in a qualitative 
form, rather than a number? I understand that instruments allow for generaliza-
tion and comparison, but I doubt that they can explore the nature of metacogni-
tion as good as qualitative means. I am not advocating for not measuring quan-
titively metacognition, but rather underlining the insufficiency of the method 
with regards to understanding metacognition. In general, the measurement of 
metacognition is an ongoing debate (Akturk et al., 2011; Ozturk, 2018), however 
we should keep in mind the very definition of metacognition is, when attempting 
to either measure it or assess it.  
 
As for the learning diaries used in this study, they had several purposes. First, 
utilizing them within the context of EE is beneficial in the sense that it allows 
students to think thoroughly about their ideas and then express them in their 
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diaries, and by doing so, they are able to re-evaluate them and gain deeper in-
sights (Heinonen & Poikkijoki, 2006). Second, their qualitative nature is preferred 
when assessing metacognition (Tobias et al., 2002). Although my focus was more 
on the mechanisms through which the SM facilitates metacognition, arguably an 
extract from the learning diary can tell us more about a student’s metacognition 
than a number on a statement. On the other hand, there also questions surround-
ing the assessment of metacognition from a qualitative point of view. For exam-
ple, when analyzing qualitative material of any form, we should consider what 
makes an extract to be considered metacognitive? I would propose that such clas-
sification can be based on Bloom’s Taxonomy. More specifically, if we detect 
analysis and evaluation of one’s learning process within our data, then we could 
consider it as being metacognitive. In other words, that would mean that we look 
for qualitative data which informs us that the students go beyond the application 
of content-specific knowledge when giving their answers (see 2.2.2).  
 
Ideally, we should be interested in reading whether the students have justified 
‘why’ and ‘how’ they have been learning, which would also indicate that they 
have thoroughly reflected on the process. This in turn should act as a rather clear 
signal of employing metacognition to the assessor, even if the students them-
selves are not fully aware of it (Schunk, 2012, p. 289). Indeed, learning diaries 
proved insightful for this study and I took great pleasure in reading them, as they 
had the power to inform me about what students were thinking about their learn-
ing. For example, some students mentioned that they had opened something en-
tirely new for themselves with regards to how they are learning, which according 
to their words boosted their confidence and self-efficacy with regards of being 
capable in becoming an entrepreneur. That is, without doubt, a learning outcome 
we should be seeking in EE.  
 
I believe that it would be fruitful to observe metacognition in a real-time setting. 
That is, as we assign tasks to our students, we could either ask them to record 
them via audio/video, or teachers can do so by themselves. This may pose some 
challenges in terms of the required time as well as student comfort in being rec-
orded, however the insights it will generate will probably outweigh them. Hav-
ing done that, the students could reflect on how they dealt with the task, and then 
the instructor can weigh in his/her assessment. Metacognition is not something 
that has an end-result, but rather represents the continuous development of one’s 
learning. In turn, the more students systematically reflect on it with the help of 
the instructors, the higher their learning potential becomes – and this should be 
in the interest of any pedagogue, if not a prime concern.  
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Appendix 1: Mac Items 

Goal Orientation 
I often define goals for myself 
I understand how accomplishment of a task relates to my goals 
I set specific goals before I begin a task 
I ask myself how well I’ve accomplished my goals once I’ve finished 
When performing a task, I frequently assess my progress against my objectives 
Metacognitive Knowledge 
I think of several ways to solve a problem and choose the best one 
I challenge my own assumptions about a task before I begin 
I think about how others may react to my actions 
I find myself automatically employing strategies that have worked in the past 
I perform best when I already have knowledge of the task 
I create my own examples to make information more meaningful 
I try to use strategies that have worked in the past 
I ask myself questions about the task before I begin 
I try to translate new information into my own words 
I try to break problems down into smaller components 
I focus on the meaning and significance of new information 
Metacognitive Experience 
I think about what I really need to accomplish before I begin a task 
I use different strategies depending on the situation 
I organize my time to best accomplish my goals 
I am good at organizing information 
I know what kind of information is most important to consider when faced with 
a problem 
I consciously focus my attention on important information 
My intuition tells me when a given strategy I use will be most effective 
I depend on my intuition to help me formulate strategies 
Metacognitive Choice 
I ask myself if I have considered all the options when solving a problem 
I ask myself if there was an easier way to do things after I finish a task 
I ask myself if I have considered all the options after I solve a problem 
I re-evaluate my assumptions when I get confused 
I ask myself if I have learned as much as I could have when I finished the task 
Monitoring  
I periodically review to help me understand important relationships 
I stop and go back over information that is not clear 
I am aware of what strategies I use when engaged in a given task 
I find myself analyzing the usefulness of a given strategy while engaged in a 
given task 
I find myself pausing regularly to check my comprehension of the problem or 
situation at hand 



I ask myself questions about how well I am doing while I am performing a novel 
task 
I stop and reread when I get confused 
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Appendix 2: Learning Diary Questions  

Lesson Questions Lesson Contents  
1 Tell about yourself and 

why you decided to at-
tend this course?  
 
What is the best way for 
you to learn? Describe the 
reasons that make you 
learn better. 
 
What is entrepreneur-
ship, in your opinion? 
 

Introductions; Bloom’s Taxonomy, So-
cratic Method, Metacognition, Microe-
conomics, Factors of Production, 
Knowledge economy; 

2 What did you learn from 
the first session?  
 
Who is an entrepreneur 
and what qualities do 
they have?  
 
Why some people be-
come entrepreneurs, and 
some don’t? 

Entrepreneurial Behavior, Entrepre-
neurial Personality Traits, Entrepre-
neurial Thinking 

3 What did you learn from 
the second session? How 
can a person become an 
entrepreneur? How to 
learn entrepreneurship? 
How can education help 
develop entrepreneurs? 

First half of the lesson is devoted to re-
flecting on what has been covered to 
form a holistic picture about entrepre-
neurship and entrepreneurial learn-
ing, and the second half is devoted for 
students to come up with any entre-
preneurial idea of their choice. 

Ques-
tions after 
the last 
session 

What did you learn from the 3rd session? What did you learn from 
the whole course? What do you think about your own entrepre-
neurial mindset after the course? 
 

Course 
feedback 
questions 

What did you like in this course? What could be done bet-
ter/added to the course?  
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