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Abstract 

In this book chapter I present a multidimensional entrepreneurial self-efficacy (ESE) scale. 

The scale builds on three established ESE-scales, but the reliability of it is improved 

compared to the original three scales as the highly discipline-specific jargon is transformed to 

a more neutral wording of the items. The scale has been tested in a large scale survey 

including 445 students from twelve different programmes at three universities in Denmark 

and one university in Sweden. Exploratory factor analysis (EFA) has been applied in order to 

investigate the multidimensionality of the items in the scale, and confirmatory factor analysis 

(CFA) has been applied to investigate its convergent, discriminatory and nomological 

validity. The results demonstrate support for a multidimensional ESE-scale with high 

predictive validity regarding entrepreneurial behaviours and with high reliability as the items 

are comprehensible to respondents, regardless if they have entrepreneurial experience or not. 

The scale can thus be used in programme evaluations that include control groups or other type 

of individuals that lack entrepreneurial experience.  
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Introduction 

Interest in entrepreneurship education has been growing immensely over the last decade 

(Kuratko, 2005). The changes in society and in the economy make the capacity to act 

entrepreneurially a necessary ability for all individuals, regardless if they work in established 

organizations or in newly created ventures (Gibb, 2002; Sarasvathy & Venkataraman, 2011). 

Policy makers all around the world have begun to demand that universities incorporate 

entrepreneurship in their curricula (Honig, 2004). Today entrepreneurship should be offered 

to students of every discipline, not just at the business schools (Katz, 2003; 2008). This 

expansion outside of the business schools does, however, raise major challenges to 

programme evaluators who want to evaluate the impact of entrepreneurship courses and 

programmes. The measurement scales we use today are developed with active and practicing 

entrepreneurs in mind, and the language used is often heavily jargon-biased and hard for non-

entrepreneurs to understand. This is critical when it comes to students outside of the business 

schools, as it cannot be expected that they understand the business-oriented questions in the 

measurement scales before they are actually taking an entrepreneurship course. As 

programme evaluations typically are structured as pre-test/post-test surveys, this raises the 

questions of reliability of these assessment-surveys.   

The field of cognitive psychology has proven to be very helpful to evaluators who seek 

to measure the impact of entrepreneurship education (Krueger, 2009). In particular self-

efficacy – i.e. the individual’s perception that he/she can perform a specific task (Bandura, 

1997) – has proven to be a very suitable theoretical basis for measurement of educational 

programmes (Mauer, Neergaard and Kirketerp, 2009). The reason why self-efficacy has 

become so popular when it comes to educational programmes is that it is in line with 



3 
 

education’s raison d’être (Karlsson & Moberg, forthcoming), which is to provide individuals 

with knowledge and skills within a specific area (Biggs and Tang, 2007). Task specific self-

efficacy, in our case entrepreneurial self-efficacy (henceforth, ESE), provides us with the link 

between the effect of education on students’ knowledge and the skill-sets, and how these 

knowledge and skill-sets influence entrepreneurial behaviour (Mauer et al., 2009). Numerous 

surveys have showed that ESE has a positive effect on entrepreneurial intentions and 

behaviours (Barbosa, Gerhardt and Kickul, 2007; McGee, Peterson, Mueller and Sequeira, 

2009; Zhao, Seibert, and Hills, 2005). It can, however, be questioned how reliable these are, 

as the scales used in the surveys have a heavily jargon-biased wording.  

In this book chapter I present an ESE-scale that uses a more neutral wording. The scale 

is based on contemporary entrepreneurship theory and three validated ESE-scales. The results 

are based on a larger scale survey including 445 students from twelve master programmes at 

three universities in Denmark and one university in Sweden. The text is divided into four 

sections. In the first section an overview of the theoretical background of entrepreneurship 

education is briefly described. This is followed by a description of different types of 

measurement tools that have been used in order to assess the impact of entrepreneurship 

education. In the second section the need for an ESE-scale with a more discipline-neutral 

wording is discussed and the development of a new ESE-scale is presented. In the third 

section the results of two tests of the scale is presented and discussed. The chapter ends with a 

discussion of the results and the limitations of the survey as well as suggestions for future 

research.  

 

Theoretical Background 
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Entrepreneurship education is often mistakenly viewed as a homogeneous topic that can be 

taught to all types of students in the same way, regardless of their disciplinary background 

(Honig, 2004). The field has its roots in strategic management at American business schools 

and, thus, the focus is often on typical business management skills (ibid). In a very influential 

article, Shane and Venkataraman (2000) state that the focus of entrepreneurship research 

should be on opportunity-individual nexus, or more specifically when/why/how some 

individuals identify, evaluate and exploit opportunities when others do not. Especially the 

notion of opportunity identification and evaluation has had a major impact on 

entrepreneurship education, while the exploitation phase often is omitted (Foss & Klein, 

2012). This focus on the two first phases of an entrepreneurial venture process in educational 

settings can be explained with the fact that the skill-sets required in these phases are more in 

line with typical strategic management skills, i.e. analyzing, planning and evaluating (Honig, 

2004). Given the explosive growth of the field during the last decades in which the number of 

students outside of the business schools has grown tremendously (Katz, 2003; 2008), this 

classical view of entrepreneurship has become problematic.  

The extended educational scope of entrepreneurship education combined with the fact 

that the educational field still lags behind advances made within entrepreneurship research 

(Honig, 2004), raises the need for a rigorous understanding on what types of effects different 

educational designs have on different types of students (Rasmusen & Sørheim, 2006). The 

field’s focus on business management skills is primary challenged by British researchers who 

argue that it would be more viable to focus on the broader concept of enterprising behaviour 

rather than on more specific start-up skills (e.g. Gibb, 2002; Gibb & Hannon, 2006; Rae, 

2007). This change of focus would also make a break with disciplinary boundaries that hinder 

numerous students from getting skills that are needed in today’s society (Gibb, 2002). 
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Recently, it has actually been proposed that entrepreneurship should be viewed as a method 

rather than a discipline (cf.  Sarasvathy & Venkataraman, 2011; Neck & Greene, 2011).   

Another type of critique of the classical view of entrepreneurship, which has developed 

during the last decade, criticizes the field’s focus on opportunity identification and argues 

instead that we should emphasize the creation of opportunity (cf. Alvarez & Barney, 2007, 

2010, 2012; Korsgaard, 2009). According to researchers that subscribe to the “creation view” 

of entrepreneurship, the uncertain and ambiguous context of entrepreneurial activities forces 

entrepreneurs to often ignore predictive methods such as market research and competitive 

analysis, which are typical for established organizations, and instead focus on control methods 

such as partnerships and iterations (cf. Sarasvathy, 2001).  

A more synthetic view has recently been proposed by the neo-Austrian researchers Foss 

and Klein (2012), who propose that entrepreneurship should be viewed as the exercise of 

judgment under true uncertainty in order to decide on how to allocate resources. In their view, 

entrepreneurship is, however, not limited to the creation of new companies. Also within 

established organizations, entrepreneurial activities can take place in the form of corporate 

entrepreneurship (cf. Burgleman, 1984; Stevenson & Jarillo, 1990; Zahra, 1991), or as 

strategic entrepreneurship (cf. Foss & Lyngsie, 2011; Hitt, Ireland, Camp & Sexton, 2001).    

It is clear from this short review that entrepreneurship education is a heterogeneous field 

with many different perspectives. There is no real consensus regarding which type of skills 

are more important than others when it comes to new venture creation, and it is even 

contested what “real” entrepreneurial activity is actually about. In order to capture these 

different views, an ESE-scale needs to incorporate a large range of different skill-sets.    

 

Different measurements  
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During the last decade, cognitive psychology has had a major impact on how outcomes of 

entrepreneurship programmes have been evaluated (Krueger, 2009). The topic of interest has 

mainly been whether entrepreneurship education can raise the students’ intentions to pursue a 

career as self-employed (Krueger & Brazeal, 1994; Kolvereid & Isaksen, 2006). It is first and 

foremost the Theory of Planned Behaviour (Ajzen, 1991), which is based on the Fishbein-

Ajzen models (Fishbein & Ajzen, 1975), that has been applied (see for example Fayolle, 

Gailly & Lassas-Clerc, 2006; Graevenitz, Harhoff & Weber, 2010; Krueger, 1993; Krueger & 

Carsrud, 1993; Peterman & Kennedy, 2003; Souitaris, Zerbinati & Al-Laham, 2007; Tkachev 

& Kolvereid, 1999). To use intentions as unit of measurement when assessing outcomes of 

entrepreneurship educations makes good sense, as it is a good predictor of behaviour, such as 

the act of starting up a new business which typically exhibits a significant time-lag (Bird, 

1988; Boyd & Vozikis, 1994; Lent, Brown & Hackett, 1994). From a normative point of 

view, however, it is hard to argue that the learning goals of university education should 

concern this type of outcome (Karlsson & Moberg, forthcoming). The main purpose of 

education is to enhance the students’ knowledge within a particular field and equip them with 

relevant skills (Biggs & Tang, 2007), not to enhance intentions. This makes the theory of self-

efficacy (Bandura, 1977; 1997) more appropriate when it comes to outcome evaluation of 

educational programs.  

Self-efficacy, that is “people's judgments of their capabilities to organize and execute 

courses of action required to attain designated types of performances to the extent that their 

level of motivation, affective states and actions are based more on what they believe than on 

what is objectively true” (Bandura, 1986, p. 391), has been widely applied within many fields 

to assess the impact of different programmes (Mauer et al., 2009). It has become popular 

within the field of entrepreneurship education because when it comes to the act of starting up 

a new venture the individuals’ perception of their abilities has a greater effect than whether 
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they actually have these abilities (Krueger & Dickson, 1994). Task-specific self-efficacy – 

which in our case is entrepreneurial self-efficacy – has proven to be a potent predictor of 

intention and behaviour, and provides us with a useful bridge between the effects of education 

and its impact on behaviour (Boyd & Vozikis, 1994; Mauer et al., 2009). In the next section I 

will discuss different types of ESE-scales and why there is a need for the development of a 

new scale. 

 

Entrepreneurial Self-Efficacy Scales  

Many validated multidimensional ESE-scales have been applied empirically with good 

results. According to Mauer et al. (2009) the scales developed by Chen, Greene and Crick 

(1998) (henceforth the Chen-scale) and DeNoble, Jung and Ehrlich (1999) (henceforth the 

DeNoble-scale), are the most recognized ones within the field. The latest addition to the field 

published in an academic journal is the impressive work by McGee, Peterson, Mueller and 

Sequeira (2009) (henceforth the McGee-scale). As opposed to the other scales, this scale was 

developed by using confirmatory factor analysis, and should thus be suitable for structural 

equation modelling. It also has a firm theoretical foundation that is structured in line with 

Stevenson, Roberts and Grousbeck’s (1985) theory of different stages of the entrepreneurial 

project. Unfortunately, the multidimensionality of this scale can be questioned as the 

constructs show poor discriminant validity. One of the constructs has a positive correlation of 

.94 and .91 with two other construct (see also Stromayer, Miller, DeMartino & Murthy, 2012, 

for a discussion about this).  

When these scales are compared, it is clear that they are fairly heterogeneous. This 

makes the concept of ESE somewhat unreliable, or at least empirically underdeveloped, as the 

scales should be measures of the same thing. The DeNoble-scale was developed as a response 
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to the poor predictive validity of the Chen-scale, but its multidimensionality is also 

questionable and often it is used as a single dimension (cf. Fitzsimmons & Douglas, 2011).  

Another serious problem that all these scales have in common is that they use a wording 

that is highly biased towards business and start-up activities. The scales all include complex 

and discipline-specific questions such as: How much confidence do you have in your ability to 

develop contingency plans to backfill key technical staff (DeNoble et al., 1999); establish 

position in product markets (Chen et al., 1998); determine a competitive price for a new 

product or service (McGee et al., 2009). Although these skills can be regarded as important to 

venture creators, it is hard to see that for example students are able to evaluate their ability 

regarding this in a meaningful way, especially non-business students. This is a typical 

problem, i.e. the use of technical jargon, that many scales experience (Spector, 1992; 

Peterson, 2000). For ESE scales, the use of technical jargon is critical due to, at least, three 

reasons.  

1) The growing demand of programme evaluations within entrepreneurship education 

has made the use of propensity score matching and control groups very common.  In order to 

measure the effects of a treatment, we want to make sure that the effects are caused by this 

treatment and not by other external effects, such as for example institutional change, changes 

in the economy or simply the maturity process of young students (Mohr, 1995). In order to do 

this, we need to use a control group, that is, a group that has very similar characteristics as the 

experiment group, except that they are not the target of the treatment, which in our case would 

be entrepreneurship education. This group cannot be expected to understand the technical 

jargon of entrepreneurship, especially not if it is biased towards business and start-up 

activities.  
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2) The second reason has to do with the learning of students who are subject to a 

specific treatment. In programme evaluations with longitudinal design, it should be expected 

that the students in the treatment group will develop an understanding of the technical jargon 

of the field (Shepherd, 2004). The next time they take the test it will be difficult to assert if 

the effects of the treatment are real or just a result of increased understanding of the field’s 

terminology. This might especially be the case when it comes to entrepreneurship students 

outside of the business school, as they often do not have any previous experience of the 

language used within the field.  

3) The third issue has to do with the goals of entrepreneurship education. As 

demonstrated in the theory discussion above, many researchers (e.g. Gibb, 2002; Hannon, 

2006; Sarasvathy & Venkataraman, 2011) argue that entrepreneurship education has many 

positive effects other than an increased number of start-ups. These researchers argue that the 

changes in society and in the economy during the last decade make the capacity to act 

entrepreneurial a necessary ability for all individuals. The effects of entrepreneurship 

education should also be measurable when it comes to students who choose to pursue a career 

as employees and engage in strategic and corporate entrepreneurship. Examples of this might 

be to assess if the students experience higher income levels, get positions with more 

responsibility, or work within sectors with higher innovation activities (for examples of this, 

see Charney & Libecap, 2000). This learning would not be captured by a scale that only 

focuses on venture creation activities.  We can, thus, clearly see that there are at least three 

good reasons why an ESE-scale with a neutral wording is needed.  

 

The Development of an ESE-Scale with a Neutral Wording 
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The first step in developing a new ESE-scale was to review the literature on existing scales in 

detail. The goal of this detailed review was to identify what skill-sets the previous scales have 

been focusing on. When the three scales presented above were compared, it was clear that the 

theoretical foundation of the McGee-scale was strongest. The constructs in the McGee-scale 

are based on skills that are needed in different stages of the entrepreneurial project and, thus, 

function well with the development process of an educational programme. They are also more 

general compared to the other two that include very specific constructs such as “Establish 

core purpose” (DeNoble et al., 1999) and “Marketing” (Chen et al., 1998). It was, thus, 

decided that the McGee-scale should be used as the base for comparing what skill-sets the 

scales are focusing on. The three scales have a significant overlap in focus, and many items 

were fairly similar. The main difference between the McGee-scale and the two other scales is 

that it lacks a construct which focus on uncertainty.  In table 1 below, the focus of the three 

ESE scales is presented.  

 

[Insert table 1 here] 

 

It is clear that a new scale based on a comparison of the three scales should include the 

following six constructs: Creativity; Planning/Management; Marshalling; Human Resource 

Management; Financial Literacy and Managing Ambiguity. An initial item-pool based on the 

items in the three scales belonging to these six constructs was constructed. Programme leaders 

of six master programmes in entrepreneurship were invited in this development phase to give 

feedback on the scale. The importance of the Human Resource Management construct was 

questioned. None of the programme leaders believed that students’ self-efficacy regarding 

HR-skills had any impact on their start-up behaviour, and accordingly none of them focused 
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on teaching these types of skills in their programmes. An explanation as to why two of the 

scales have a strong focus on HR-skills might be that they have been based on what 

experienced entrepreneurs see as important skills. We thus decided to omit items related to 

the HR-construct as it could be questioned whether this type of skills influences start-up 

activities more than the decision to pursue a career within established organizations. There 

were now 25 items left in the item-pool, and four new ones were added on the 

recommendation of the educators.   

The five constructs and the 29 items included in the scale are well in line with the 

different views of entrepreneurship education presented earlier in this paper. The “classic” 

discovery view of entrepreneurship with its roots within strategic management has a strong 

focus on planning skills and financial knowledge (Honig, 2004), whereas the newer creation 

view has a focus on marshalling skills and how to manage ambiguity (Korsgaard, 2009). 

Creativity is seen as equally important by both of these perspectives (Alvarez and Barney, 

2010). We can also see that the skill-sets covered by the constructs are well in line with the 

more synthetic view of Kuratko and Hodgetts (2004):  

Entrepreneurship is a dynamic process of vision, change, and creation. It requires an application of 

energy and passion towards the creation and implementation of new ideas and creative solutions. 

Essential ingredients include the willingness to take calculated risks—in terms of time, equity, or 

career; the ability to formulate an effective venture team; the creative skill to marshal needed 

resources; and fundamental skill of building solid business plan; and finally, the vision to 

recognize opportunity where others see chaos, contradiction, and confusion (Kuratko & Hodgetts, 

2004; 30). 

 

 

Testing the Scale 
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In August, 2011, curricula designers of six master programmes with a focus on 

entrepreneurship at three different universities in Denmark and one university in Sweden 

agreed to participate in the survey. Four of these programmes were located at business 

schools, one at a technical university and one at a university where the programme targeted 

students of the humanities. They were asked to suggest other master programmes that could 

function as suitable control groups to their students. In order to decide if these programmes 

were suitable for the study, the author of this book chapter interviewed the programme leaders 

about their curricula design and the characteristics of the students. Out of eight recommended 

programmes, six were included in the survey. In the beginning of the programme’s first 

semester, in September 2011, the questionnaires were distributed in hard copy to the students 

of the twelve programmes. 445 hard copies were distributed which in total generated 434 

usable responses. In table 2 the demographic characteristics of the sample as well as 

educational background, work experience and entrepreneurial experience are presented.  

 

 [Insert table 2 here] 

 

The sample is evenly distributed regarding treatment (52%) and control groups (48%) as well 

as gender (48.5% females).  There is, however, a strong dominance of business schools 

students (68%), compared to engineering students (13%) and university students (19%), 

which somewhat decreases the generalizability of the results. The number of exchange 

students (38%) does, however, increase the generalizability, as they lower the contextual-bias 

of the sample. The amount of work experience is also fairly high, but this is typical for a 

Danish sample, as Danish youth can start to work part-time at the age of thirteen, and most 

students have a part-time job next to their studies. What is extraordinary in connection with 
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this sample is the amount of entrepreneurial experience. 24% of the students have operated a 

business in the past, 14.5% are operating a business today and 29% are actively trying to set 

up their venture. This overrepresentation of entrepreneurial experience is, however, very 

common in programme assessments targeting entrepreneurship education (Martin, McNally & 

Kay, forthcoming).  

 

The Design of the Survey 

Besides the 29 ESE-items, a three item Entrepreneurial Attitude scale from McGee et al. 

(2009) was included. This scale is structured as a dichotomous scale with items such as “In 

general, starting a business is Worthless=1, Worthwhile=7. An Entrepreneurial Activity list 

with 19 items, developed by Paul Reynolds, but first published in a scientific journal by Alsos 

and Kolvereid (1998) was also included. Example items in this scale are “Have you initiated 

or completed any of the following activities: Organized a start-up team; Looked for 

facilities/equipment; Developed a product/service”. This list was used to decide if the students 

were nascent entrepreneurs. Students who replied positively to the question “Are you for the 

moment trying to start a business for real as opposed to just evaluating a business idea out of 

interest or as an academic exercise” and also checked two or more of the 19 entrepreneurial 

activities, were coded as nascent entrepreneurs. As can be seen in table 2 above, students were 

also asked to indicate if they had “alone or together with others operated a business in the 

past” or if they are “currently, alone or together with others, operating a business today”. If a 

student replied yes to any of these questions, they were coded as belonging to the group with 

entrepreneurial experience. In addition, several questions about background such as age, 

gender, education, and work experience, which also is presented in table 2 above, was 
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included. The 29 items in the ESE-scale were measured on a 7-point Likert scale, ranging 

from Do not agree (=1) to Agree (=7).  

 

Reliability and Construct Validity 

A Principle components factor analysis with Varimax rotation was conducted. Five factors 

had an Eigen-value greater than 1 (10.38, 2.30, 1.55, 1.23, 1.06) demonstrating that five was 

the suitable number of factors when all 29 items were included. These five factors explained 

57% of the total variance. Loadings of .50 or greater were considered as meaningful which led 

to eight items (q.1, q.8, q.15, q.19, q.20, q.24, q.28, q.32, see Appendix A) being left out, in 

the first analysis. In the second analysis another item (q.23) failed to reach the .50 cut. Twenty 

items loaded greater than .50 on five factors which all demonstrated Eigen-values greater than 

1 (6.89, 2.21, 1.50, 1.09, 1.00) explaining in total 63% of the variance.  

In order to test the robustness of the results the factor analysis was performed again, but 

this time with oblique rotation instead of orthogonal. The oblique rotation allows for multiple 

loadings on different factors and is thus suitable for a scale with multiple dimensions 

(DeVellis, 2012). In the first factor analysis, the same eight items that failed to reach the .50 

cut-off point in the factor analysis with orthogonal rotation, also failed to reach the cut-off 

point here, but also an additional item (q.14), failed to reach this value. As its loading was 

very close (.49) to the cut-off point, it was still included in the second analysis. In the second 

analysis item q.14 raised its loading to .57, whereas item q.23 dropped below .50. The two 

rotation techniques thus generated the same twenty items with factor-loadings greater than 

.50, which demonstrates that the data is robust. A Kaiser-Meyer-Olkin (KMO) test was 

performed in order to measure the sampling adequacy and assess if there were any items 

demonstrating too high multicollinearity. The results showed that each item had a KMO 
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statistic above the recommended threshold of .60 (Hair, Black, Babin, Anderson & Tatham, 

2006) and that the KMO overall statistic was .86.    

Next step was to determine the reliability and internal validity of the five constructs. 

Cronbach’s alpha tests were performed in order to assess the internal validity of each 

construct. In table 3 below the estimates are presented, both aggregated for all the 434 

students in our sample and separately for the control and the treatment groups.  

 

[Insert table 3 here] 

 

In general, the constructs show sufficiently high Cronbach’s alpha estimates, but we can see 

that the Marshalling constructs drop just below .70, which is usually regarded as the critical 

estimate (Nunnally, 1978). However, for a new scale with constructs including few items, 

estimates above .60 can be viewed as acceptable (Forza, 2002). The results do, however, 

indicate that there is still room for improvement of the Marshalling construct. The coefficient 

alpha reliability estimates are very similar between the two groups, which indicate that all 

respondents have understood the questions in the same way, and it can therefore be concluded 

that the scale has a neutral wording. 

 In order to test the construct validity of our scale a so called known-groups validation 

(DeVellis, 2012) was performed. The sample was divided into two groups. The first group 

included students that have operated a business; are operating a business or are trying to set 

up a business (N=175), and a baseline group included the rest of the students (N=259). t-Tests 

were used in order to establish if there was significant difference in mean scores between the 

two groups. The students with entrepreneurial experience had significantly higher mean-
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values in 17 out of the 20 items. The planning items show poor construct validity as the 

students with entrepreneurial experience only have significantly higher mean-value in one of 

the three items. In an absolute sense, however, the students with entrepreneurial experience 

showed higher mean-values in all 20 items. In table 4, the results of the t-Tests are presented 

as well as the factor-loadings of the Principle components factor analysis with oblique 

rotation, and the coefficient alpha reliability estimates.  

 

[Insert table 4 here] 

 

Confirmatory Factor Analysis 

Confirmatory factor analysis (CFA) has grown in popularity within the social sciences as it 

allows for a greater number of analytical procedures than exploratory factor analysis (EFA) 

(March, Muthén, Asparouhov, Lüdtke, Robitzsch & Morin, 2009). With CFA it is possible to 

conduct multi-group analysis, compute modification indices, and correlate unique variances 

among observed variables (Stromayer et al., forthcoming). It should, however, be noted that 

CFA tends to over-factor and generates better fit indices if a greater number of factors are 

used than can been found in the EFA (DeVellis, 2012). It can thus be seen as a robustness test 

if the number of factors found in the EFA provides a good fit in the CFA.   

A confirmatory factor analysis including the 20 items was performed. Maximum 

likelihood (ML) was used as the estimator. The 5-factor model met Bentler’s (1990) criteria 

for good fit indices with a Comparative Fit Index (CFI) greater than .90, a Root Mean Square 

Error of Approximation (RMSEA) below .06 and a Standardized Root Mean Square Residual 

(SRMR) below .08 (CFI=.92, RMSEA=.06 [.057-.071], SRMR=.06). All items loaded 
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significantly on their constructs (p < .001), with weights ranging from .54 to .93. There was, 

however, a relatively high correlation between the constructs. The Managing Ambiguity 

constructs correlate highly (.73) with two other constructs (Creativity and Marshalling)
1
. A 3-

factor model was thus tested, where the items in the Creativity, Marshalling and Managing 

Ambiguity constructs were combined in one construct. The 5-factor model produced a 

significantly better fit (χ² difference = 249.6, df = 7, p < .001) than the 3-factor model (CFI=.85, 

RMSEA=.09 [.079-.092], SRMR=.07). In table 5 below the correlations between the five 

constructs are presented.  

 

[Insert table 5 here] 

 

The results support convergent validity as all items had significant loadings above .50 on their 

constructs, and discriminant validity as none of the constructs correlated above .85 with 

another construct (Brown, 2006). In the next section, further convergent and discriminant as 

well as nomological validity tests will be presented.   

  

Convergent, Discriminant and Nomological validity  

In order to test the convergent, discriminant and nomological validity of the scale, two 

additional constructs were included in the model: Entrepreneurial Behaviour and 

Entrepreneurial Attitudes. Entrepreneurial attitudes have been found to be high among 

individuals with high levels of ESE (McGee et al., 2009). There should, thus, be a 

                                                           
1
 It should, however, be noted that the correlation between these constructs are far below the .91 and .94 

correlations in the McGee-scale.    
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significantly positive correlation between the five constructs in the ESE-scale and 

entrepreneurial attitudes in order to demonstrate convergent validity; but not in such great 

magnitude so as to indicate construct redundancy and thus fail to demonstrate discriminant 

validity. In table 6 below, the correlation between entrepreneurial attitudes and the five ESE-

constructs are presented. 

 

[Insert table 6 here] 

 

The results in table 6 demonstrate support to the convergent and discriminant validity of the 

items in the ESE-scale. All five ESE-constructs have a positive correlation with 

entrepreneurial attitudes on a p < .01 significance level, but none of them correlate at a level 

above .40. 

In order to better understand the nomological validity of the scale, a structural equation 

model (SEM), in which the five ESE-constructs and the Entrepreneurial Attitudes construct 

were set to explain Entrepreneurial Behaviours of the students in the sample, was 

constructed. The Entrepreneurial Behaviour construct was constructed by three binominal 

items to which students could reply yes and no (q62. Have you, alone or together with others, 

started a business in the past? q63. Do you, by yourself or together with others, operate a 

business today? q65. Are you trying to start a business for real as opposed to just evaluating 

an idea out of interest or as part of an academic exercise?). In table 7 the correlation-matrix 

of the whole model is presented and in figure 1 the results of the relationship between the five 

ESE-constructs and the Entrepreneurial Attitude construct, to Entrepreneurial Behaviour is 

presented.  
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[Insert Table 7 here] 

 

[Insert Figure 1 here] 

 

Because the Entrepreneurial Behaviour variables are categorical, a mean-adjusted weighed 

least square (WLSM) estimator was used. This generated an acceptable model fit with a 

CFI=.94; RMSEA=.07 [.064-.074], and Weighted Root Mean Square Residual (WRMR) = 

.96 (SRNR and Chi-square cannot be calculated with a WLSM-estimator).  

The construct with the largest effect on Entrepreneurial Behaviours is Managing 

Ambiguity, closely followed by Financial Literacy and Entrepreneurial Attitudes. 

Marshalling and Creativity come out as insignificant, whereas Planning comes out with a 

significant negative effect on Entrepreneurial Behaviours.   

 

Discussion and Implications 

The results of the survey demonstrate that the multidimensionality of an ESE-scale is of great 

importance if we want to understand entrepreneurial self-efficacy in a nuanced manner. 

Although the items of the five constructs in the scale show both convergent and disciminant 

validity when compared to entrepreneurial attitudes, the effect of the five dimensions on 

entrepreneurial behaviours is divergent. Out of the five dimensions, only the Financial 

Literacy and Managing Ambiguity skill-sets come out as important in explaining 

entrepreneurial behaviours. The significantly negative effect of students’ perceived ability to 
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plan is a somewhat puzzling result. Planning skills is of central importance in the three 

validated ESE-scales that lie as a foundation to this newly constructed scale. This result does, 

however, lend support to more recent theories about entrepreneurship such as the 

entrepreneurial effectuation logic (Sarasvathy, 2001) and the creation view (Alvarez & 

Barney, 2007). Proponents of these views argue that the ability to adapt to change and 

leverage ambiguity is of much greater importance than the ability to predict and plan ahead in 

order to avoid risk and uncertainty. On the other hand, the importance of financial literacy 

lends support to the more classic view of entrepreneurship as belonging to the field of 

management (Honig, 2004).  

According to the neo-Austrian researchers Foss and Klein (2012), who propagate a 

more synthetic view of entrepreneurship, the core of entrepreneurship lies in the 

entrepreneur’s ability to practice her judgement in order to make correct decisions of how to 

allocate and invest resources under true uncertainty. This implies that the most important 

entrepreneurial ability is the capacity to manage ambiguity, but in order to make sense of 

ambiguity and make correct decisions about resource allocation the entrepreneur needs a high 

level of financial literacy. Their view of entrepreneurial activities is, however, not limited to 

new venture creation, as it can be seen to be just as entrepreneurial to engage in strategic and 

corporate entrepreneurship, or as a venture capitalist (Foss & Klein, 2012).  

There are many research streams within the field of entrepreneurship that share Foss 

and Klein’s view that entrepreneurship should be understood in a broader sense (cf. Gibb, 

2011; Stayaert & Katz, 2007; Rae, 2007).  In my validation tests of the scale I did, however, 

choose to focus only on the most narrow definition of entrepreneurship, i.e. as the act of 

creating a new venture (Gartner, 1989); because this can be seen as the strongest test for a 

scale that wishes to explain entrepreneurial behaviours (McGee et al., 2009). Because the 

items in this scale are more neutral in their wording than previous ESE-scales, this validation-
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test is of great importance, as it could be expected that the increased reliability this neutral 

wording leads to comes at a cost of explanation power. The results of my survey show that 

this might be the case when it comes to the Creativity and Marshalling constructs, as their 

effect on entrepreneurial behaviours came out as insignificant. It is hard to argue that these 

abilities are not important for an entrepreneur, but it might be the case that established 

organisations have begun to value these abilities to such an extent that they today belong to 

both an employability skill-set and a venture creation skill-set.  

In order to test the validity of the scale regarding other types of activities that can be 

viewed as entrepreneurial, it should be tested on different samples such as practicing project 

managers and CEOs. Combined with a measure of the organisations’ Entrepreneurial 

Orientation (EO) as well as innovation activity, it could be tested if ESE is just as important to 

corporate and strategic entrepreneurship, as it is to new venture creation. An alternative could 

be to perform longitudinal research on educational programmes and follow up on the students 

in order to analyse how they perform on the work market. This would allow us to compare 

different effects of different educational designs. An example would be to compare 

entrepreneurship programmes that build on the discovery view with entrepreneurship 

programmes that are more influenced by the creation view, and investigate if they have 

different effects on different ESE-constructs, and what effects this have on consecutive 

entrepreneurial behaviours.   

 

Limitations and recommendations to future research  

I have used many techniques in the design of the surveys in order to avoid sampling bias, such 

as including students from many different disciplines and universities, included control 

groups and distributed the questionnaires in hard copy. Still, replication studies are needed as 
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well as tests with different samples in different countries in order to improve the 

generalizability of the results. Different types of entrepreneurs, such as high growth 

entrepreneurs and serial entrepreneurs could be a suitable sample in order to further test the 

validity of the scale, but also project managers, middle managers and CEOs would be an 

interesting sample, for testing the effects of ESE on corporate and strategic entrepreneurship. 

Longitudinal studies would also be needed in order to test the actual causality of ESE on 

entrepreneurial behaviours.   

In order to test the validity and reliability of this newly constructed scale it could be an 

idea to make a comparison study where both this scale and one of the established scales are 

included in the same questionnaire. If a varied sample are included in this type of survey, it 

would not only allow the researcher to investigate which of the scales had the highest 

explanation power, but also which scale was most suitable regarding the characteristics of the 

respondents. The actual influence of ESE on entrepreneurial behaviour would also be more 

robust if it was compared to a larger scope of other latent constructs, such as entrepreneurial 

intentions, social capital, general self-efficacy, core self-assessment and perhaps the “big 

five” personality constructs.    

 

Concluding Remarks 

In this book chapter I demonstrate that there is a need for an entrepreneurial self-efficacy 

(ESE) scale with a neutral wording. A new ESE-scale, which is based on three established 

ESE-scales has been presented and the results of both an exploratory and a confirmatory 

factor analysis demonstrate that it has good convergent, discriminant and nomological 

validity. By using a covariance model to test the effect of ESE on entrepreneurial behaviours, 

it became evident that the multidimensionality of the scale is important, as it allow us to 
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assess the impact of different skill-sets. The results in my study support the more recent 

theories of entrepreneurship, such as the creation view and the entrepreneurial effectuation 

logic, as the students’ perceived ability to plan ahead had a significantly negative impact on 

entrepreneurial behaviours. The positive effect of students’ perceived financial literacy and 

ability to manage ambiguity is well in line with the recent theory of entrepreneurship as the 

ability to exercise judgment under true uncertainty in order to make correct decisions on how 

to allocate resources, proposed by Foss and Klein (2012).     

The scale was developed in order to meet the growing demand of programme 

evaluations which includes respondents who are not familiar with a business- and 

entrepreneurship specific jargon, for example educational programmes outside of the business 

school or when the research design is dependent on the use of control groups. The results in 

the surveys demonstrate that the students, regardless of disciplinary background, understand 

the questions in the same way because the internal coefficient estimates are similar in both the 

treatment group and in the control group. In order to test the causality of ESE’s effect on 

entrepreneurial behaviours, longitudinal studies are required in which the students of different 

educational programmes are followed over time. This would also allow for a comparison of 

the effects of different programme designs.        
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Tables and Figures  

Focus: Chen et al. (1998) De Noble et al. (1999) McGee et al. (2009) 

Search/Creativity Strong Strong Strong 

Planning/Management Strong Strong Strong 

Marshalling No Strong Strong 

Human Resources Weak Strong Strong 

Financial Literacy Strong Weak Strong 

Marketing Strong No Weak 

Managing Ambiguity  Strong Strong No 
Table 1: A comparison of the focus in three ESE-scales 

 

The total number of respondents 445 

The total number of respondents used in the analysis 434 

  

Descriptive statistic of the 434 respondents in the analysis   

Gender   

- Men 51.5% 

- Women  48.6% 

Treatment group n=227 

Control group n=207 

Age (mean) 25.46 
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Exchange students 38.2% 

Have close family members (parents, siblings, uncles/aunts) who are self-employed 58.7% 
Have taken a course or training program that focuses on entrepreneurship / Self-
employment in the past 34.7% 
Have participated in an extra-curricular activity that focuses on entrepreneurship / Self-
employment 31.0% 

    

Part-time work experience (mean)  5.8 y 

Full-time work experience (mean) 2.2 y 

Educational background (mean)   16.4 y 

Have alone or together with others, started a business in the past  23.8% 

Are today by themselves or together with others, operate a business 14.6% 
Table 2: Descriptive statistics of the respondents included in the analysis 

 

Construct Treatment 
group n=227 

Control group 
n=207 

All  
n=434 

Creativity .84 .84 .85 

Planning .70 .73 .71 

Marshalling .67 .67 .67 

Managing Ambiguity .77 .76 .77 

Financial Literacy  .88 .80 .85 
Table 3: The convergent construct validity for the five ESE constructs and the Entrepreneurial Attitudes 

and Entrepreneurial Intentions constructs. 

  Factor 
Loading 

t-value p-value Difference 

 Creativity (Cronbach’s ἀ .85)     
q.2 Identify ways to combine resources in new ways to achieve 
goals 

.53 5.18 .00 .54 

q.6 Brainstorm (come up with) new ideas .80 5.19 .00 .64 
q.26 Think outside the box .85 6.12 .00 .75 
q.29 Identify opportunities for new ways to conduct activities .76 5.52 .00 .61 
q.31 Identify creative ways to get things done with limited 

resources 
.81 3.73 .00 .43 

 Planning (Cronbach’s ἀ .71)     
q.4 Manage time in projects .87 .02 .49 .00 
q.17 Set and achieve  project goals .67 1.15 .13 .12 
q.22 Design an effective project plan to achieve goals .66 3.04 .00 .33 
 Marshalling (Cronbach’s ἀ .67)     
q.7 Put together the right group/team in order to solve a 

specific problem 
.51 3.93 .00 .46 

q.10 Form partnerships in order to achieve goals .69 3.36 .00 .43 
q.16 Network (i.e. make contact with and exchange information 

with others) 
.78 3.91 .00 .51 

 Managing Ambiguity (Cronbach’s ἀ .77)     
q.3 Improvise when I do not know what the right 

action/decision might be in a problematic situation 
.67 3.28 .00 .38 

q.5 Tolerate unexpected change .84 4.28 .00 .50 
q.14 Persist in the face of setbacks .57 4.02 .00 .46 
q.21 Manage uncertainty in projects and processes .50 4.50 .00 .49 
q.25 Work productively under continuous stress, pressure and .72 3.72 .00 .42 
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Table 4: Mean difference between students with entrepreneurial background and the base-line group 

 

 

 

 

 

 

 

 

 

 

___________________________________________ 

Planning               <- ->  Creativity                   .47 

Planning               <- -> Marshalling                .71 

Planning               <- -> Managing Ambiguity           .66 

Planning               <- ->                   Financial Literacy                    .50 

Creativity                <- -> Marshalling           .66 

Creativity                <- -> Managing Ambiguity           .73 

Creativity                <- -> Financial Literacy           .35 

Marshalling                <- -> Managing Ambiguity           .73 

Marshalling                <- -> Financial Literacy           .53 

Managing Ambiguity                <- -> Financial Literacy                    .43 

_______________________________________ 

All correlations are significant on a p < .001  

Estimator: Maximum Likelihood (ML) 

CFI = .92       TFI = .934,        SRMR = .058        RMSEA = .064  (.057 – .071) 

_______________________________________ 

Table 5: Correlation between constructs derived through CFA 

conflict 

 Financial Literacy (Cronbach’s ἀ .85)     
q.9 Read and interpret financial statements .94 3.14 .00 .45 
q.18 Persist in the face of setbacks .92 3.67 .00 .51 
q.27 Control costs for projects .65 1.33 .09 .17 
q.30 Estimate a budget for a new project .75 3.32 .00 .43 
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______________________________________           

Creativity                 <- ->  Attitudes                   .38  

Planning                 <- -> Attitudes                .79  

Marshalling                 <- -> Attitudes           .53  

Managing Ambiguity                    <- ->                 Attitudes           .38  

Financial Literacy                 <- ->                 Attitudes           .23  

______________________________________ 

All correlations are significant on a p < .01  

Estimator: Mean-adjusted weighed least square (WLSM) 

CFI = .94       TFI = .93       WRMR = .959       RMSEA = .069 (.064 – .074) 

__________________________________________ 

Table 6: Correlation between the five ESE-constructs and  

entrepreneurial attitudes  
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Table 7 
Correlation-matrix for Entrepreneurial Behaviour, Entrepreneurial Attitudes and the five ESE constructs 

 
                                        q2        q6        q26     q29      q31       q4      q17       q22      q7       q10       q16       q3        q5       q14       q21      q25       q9       q18      q27      q30      q11      q12     q13      q62      q63 
     Creativity  
          q6      .42  
         q26     .51       .62  
         q29     .54       .50       .66  
         q31     .50       .43       .52       .55  
    Planning 
          q4     .13       .03       .03       .15       .09    
         q17     .33       .15       .23       .36       .24       .41     
         q22     .37       .19       .23       .36       .28       .43       .53 
    Marshalling  
          q7     .47       .32       .31       .39       .33       .20       .35        .35  
         q10     .41       .25       .29       .36       .27       .19       .36        .37       .45  
         q16     .29       .24       .26       .29       .23       .23       .39        .32       .30       .46 
    Managing Ambiguity  
          q3     .42       .34       .39       .37       .40       .15       .23        .25       .31       .32       .21 
          q5     .36       .31       .37       .35       .28       .21       .21        .23       .26       .32       .25       .49 
         q14     .32       .24       .29       .35       .22       .22       .36        .31       .29       .30       .24       .31       .36 
         q21     .44       .32       .40       .46       .39       .24       .43        .41       .39       .37       .28       .40       .49       .41  
         q25     .33       .16       .29       .30       .26       .18       .32        .37       .28       .32       .24       .39       .40       .37       .41 
    Financial Literacy 
          q9     .33       .11       .16       .25       .16       .16       .27        .31       .34       .38       .16       .18       .18       .22       .30       .26 
         q18     .36       .10       .18       .28       .20       .20       .34        .35       .33       .35       .18       .20       .18       .25       .32       .26       .83 
         q27     .25       .07       .14       .28       .29       .27       .29        .33       .22       .28       .11       .17       .10       .16       .24       .22       .47       .50 
         q30     .31       .08       .19       .32       .35       .21       .27        .39       .29       .25       .15       .20       .15       .17       .25       .23       .54       .59      .57 
     Entrepreneurial Attitudes  
         q11     .23       .24       .29       .29       .29       .11       .17        .20       .21       .22       .23       .19       .22       .19       .19       .20       .10       .14       .07      .12 
         q12     .19       .16       .22       .24       .16       .02       .18        .21       .15       .20       .24       .12       .11       .13       .12       .12       .04       .10       .07      .07        .56 
         q13     .11       .14       .20       .23       .16       .04       .12        .16       .14       .09       .16       .13       .10       .12       .04       .09       .01       .08      .10       .10        .54       .76 
     Entrepreneurial Behaviour  
         q62     .18       .16       .18       .21       .18      -.01       .06        .14       .12       .18       .13       .17       .16       .18       .22       .16       .19      .20       .12        .17       .21       .08       .02 
         q63     .15       .15       .17       .15       .04       .00       .07        .10       .10       .09       .12       .06       .13       .16       .17       .19       .12       .13       .10       .11       .15       .02       .03       .46 
         q65     .20       .24       .29       .25       .17       .06       .06        .15       .17       .14       .13       .19       .19       .18       .19       .13       .15       .18       .09       .14       .32       .21       .18       .37       .42 
 

All Pearson product moment correlations greater than .09 are statistically significant at p<.05
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Figure 1: The effect of the five ESE-constructs and entrepreneurial attitudes on entrepreneurial 

behaviour 
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Appendix A 
The original 29 items derived from the three ESE scales developed by Chen et al. (1998), DeNoble et al. (1999) and McGee et al. (2009).  

Search/Creativity Scale(s) 

2. Identify ways to combine resources in new ways to achieve goals The Chen 

6. Brainstorm (come up with) new ideas The McGee-scale 

26. Think outside the box Own 

29. Identify opportunities for new ways to conduct activities The Chen-scale/The DeNoble-Scale 

31.  Identify creative ways to get things done with limited resources  The DeNoble-scale 

Planning/Management  

4. Manage time in projects The Chen-scale 

8. Conduct analysis for a project that aims to solve a problem The Chen-scale 

17. Set and achieve project goals The McGee-scale 

22. Design an effective project plan to achieve goals The McGee-scale 

Marshalling  

1. Lead and manage a team The DeNoble-scale 

7. Put together the right group/team in order to solve a specific problem The DeNoble-scale 

10. Form partnerships in order to achieve goals The DeNoble-scale 

15. Identify potential sources of resources The DeNoble-scale 

16. Network (i.e. make contact with and exchange information with others) The McGee-scale 

20. Get others to identify with and believe in my visions and plans The McGee-scale 

24. Clearly and concisely explain verbally/in writing my ideas in everyday terms The McGee-scale 

32. Proactively take action and practically apply your knowledge Own 

Managing Ambiguity  

3. Improvise when I do not know what the right action/decision might be in a problematic situation Own 

5. Tolerate unexpected change The DeNoble-scale 

14. Persist in face of setbacks The DeNoble-scale 

19. Learn from failure Own 

21. Manage uncertainty in projects and processes The Chen-scale/The DeNoble-scale 

23. Exercise flexibility in complicated situations when both means and goals are hard to establish The DeNoble-scale 

25. Work productively under continuous stress, pressure and conflict The Chen-scale/The DeNoble-scale 

28. Make decisions in uncertain situations when the outcomes are hard to predict The Chen-scale 

Financial Knowledge  

9. Read and interpret financial statements The McGee-scale 

18. Perform financial analysis The Chen-scale 

27. Control costs for projects The Chen-scale 

30. Estimate a budget for a new project The McGee-scale 
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