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Abstract 
The purpose of this paper is to analyse the effects of an online-based entrepreneurship programme. 
A randomised controlled trial has been performed in which 580 randomly selected pupils (aged 14-
15) have been randomly assigned to participate in online programmes which focus either on 
entrepreneurship or on environmental issues. The analysis builds on responses collected before, 
directly after, and one year after the intervention. The short-term results show that the programme 
focusing on entrepreneurship had a significantly positive influence on the participants’ 
entrepreneurial intentions, venture creation self-efficacy, entrepreneurial attitudes and perceived 
knowledge about entrepreneurship. One year after the intervention, the differences were smaller 
between the groups, but the pupils in the experiment group still had significantly higher perceived 
entrepreneurial knowledge and significantly more positive attitudes towards entrepreneurship, 
compared to the control group. The influence the pupils’ experience with entrepreneurship had on 
the programmes’ effectiveness was limited. This implies that the programme has a significant 
influence on the participants which goes beyond just increasing their familiarity with the topic. The 
online programme did not, however, significantly influence the participants’ self-efficacy concerning 
enterprising competences. An analysis of how the participants perceived that the educational focus 
in their normal education had changed, with regard to teaching focusing on creativity and value 
creation, demonstrated that this type of education can be an efficient way to foster enterprising 
self-efficacy.   
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Introduction  

Entrepreneurial skills and attitudes have become increasingly sought after attributes in today’s 

labour market (Frese, Rousseau, & Wiklund, 2014; Hannon, 2006). Educational interventions have 

been demonstrated to be most efficient at an early stage of education (Chetty, Friedman, Hilger, 

Saez, Schanzenbach & Yagan, 2011; Cunha & Heckman, 2007; Obschonka, Silbereisen & Schmitt-

Rodermund, 2010). However, implementing entrepreneurship education at lower educational 

levels has been found to be challenging since pupils at this level are viewed as not being mature 

enough to engage in entrepreneurial endeavours (Lackeus, 2016). Many teachers are also unfamiliar 

with the topic (Jones & Iredale, 2010). Nevertheless, recent studies have demonstrated that 

entrepreneurship education can have a significantly positive influence on secondary level students’ 

entrepreneurial activities (Elert, Andersson & Wennberg, 2015; Peterman & Kennedy, 2003; 

Streicher, Huber, Moberg, Jørgensen & Redford, 2019), and even significantly influence primary 

level students’ perceived entrepreneurial competences (Huber, Sloof & Van Praag, 2014).  

In order for entrepreneurship education to be implemented broadly at the lower levels of 

education, it is important to address challenges with teachers’ low level of familiarity with the topic. 

One potential solution to this is to use online education. Due to the widespread digitalisation it is 

today possible to provide high quality lectures by leading experts and tailored role models 

(Bergman, Sams & Bergmann, 2012). Meta-studies of online education conclude that it can be at 

least as effective as in-class education (Bernard et al. 2004, 2009; Means et al., 2010; Nguyen, 2015). 

However, when it comes to online-based entrepreneurship education, our knowledge about its 

effectiveness is very limited (Eesley & Wu, 2017).  

Social learning theory (Bandura, 1977, 1997) states that in order to foster individuals’ 

confidence in performing tasks, they should be provided with opportunities to experience mastery 



of the required skills. Thus, when it comes to entrepreneurial skills and competences, the consensus 

in the field is that entrepreneurship education needs to be practice-oriented, experiential and 

collaborative in order to be effective (Henry, Hill & Leitch, 2005a, b; Kickul & Fayolle, 2007; 

Mwasiblia, 2010). Nevertheless, it is not difficult to identify elements in entrepreneurship education 

that do not require a high level of action-orientation in order to be effective. One example of this is 

the use of inspirational role models (Bechthold & Huber, 2018; Bosma, Hessels, Schutjens, van Praag 

& Verheul, 2012; Souitaris, Zerbinati & Al-Laham, 2007). Social learning theory states that, second 

to mastery experience, it is vicarious learning that has the most potential to increase learners’ 

confidence in exercising complex skills. (Bandura, 1971a, b; 1997). Identity researchers have also 

recognised “role prototyping” and “identity matching” as efficient means to increase confidence in 

abilities and competences (Ibarra, 1999). Since entrepreneurial role models mainly influence 

through awareness creation and by acting as examples (Bosma et al., 2012), this type of learning 

could very well be provided in an online-based format.  

In order to further our understanding about the influence of online-based entrepreneurship 

education, we designed a randomised controlled trial (RCT). The entrepreneurship programme’s 

main focus was on entrepreneurial role models who shared their experience of how they found 

their way to an entrepreneurial career. It also included assignments where the participants were 

asked to reflect on their interests, ambitions, competences, and their network; and relate this to 

the presentations by the role models. The trial included 580 randomly selected Danish pupils at 

lower secondary level (age 14-15 at the start of the experiment). The sample was randomly divided 

into two groups. One group was provided the online-based entrepreneurship programme 

(treatment group), the other was provided an online-based educational programme focusing on 

environmental issues (control group). Both programmes were designed to be accessed in an 



asynchronous manner and took approximately 3-5 hours to complete. In order to assess the effect, 

a questionnaire that included measures of entrepreneurial self-efficacy, attitudes and intentions, 

was distributed directly before and after the educational intervention. In order to also assess the 

longitudinal effects, the data collection was repeated one year after participation in the programme. 

 

Theoretical background 

The theoretical background is mainly based on theories about identity formation (e.g. Ibarra, 1999; 

Marcus & Nurius, 1986; Yost, Strube & Bailey, 1992) and socialisation (e.g. Foote, 1951; Kram, 1988; 

Van Maanen & Schein, 1979). Social learning theory (Bandura, 1971a,b, 1977), with its focus on 

explaining how individuals learn by observing and engaging in social activities, covers both of these 

processes (Günzel-Jensen, Moberg, Mauer & Neergaard, 2017), and it has played a prominent role 

within the field of entrepreneurship education (Krueger, 2009). The focus on creating and enacting 

new mean-ends has also given the field a strong alignment with sense-making theory (Weick, 1995) 

with its prime example being effectual theory (Sarasvathy, 2001, 2008). The combination of social 

learning theory and effectual theory is thus a natural theoretical foundation for our study of 

entrepreneurial role models’ influence.  

The framework is complemented with intention theories (Ajzen, 1991, 2002; Lent, Brown & 

Hackett, 2000) and studies of online and distance education (Bernard et al. 2004, 2009; Means et 

al., 2010). In the following, our theoretical framework will be presented. This will be followed by a 

description of the programme and how it was designed based on this theoretical framework. The 

section will end with a presentation of five hypotheses about the expected effects of the 

programme.   

    



Socialisation and role models 

Multiple studies have shown that children of self-employed parents are more likely to pursue a 

career as self-employed (e.g. Dunn & Holtz-Eakin, 2000; Dyer, 1994; Fairlie & Robb 2007; Hout, 

1984; Hout & Rosen, 2000; Laspita, Breugst, Heblich, & Patzelt, 2012; Lentz & Laband 1983, 1990; 

Matthews & Moser, 1996; Scherer, Adams, Carley & Wiebe, 1989; Scott & Twomey, 1988). These 

studies show that it is mainly through socialisation and transfer of preferences that parents 

influence their children (Fairlie & Robb, 2007; Hoffmann & Junge, 2013; Hoffmann, Junge & 

Malchow-Møller, 2014; Lindquist, Sol & van Praag, 2015). This indicates that entrepreneurial role 

models can have a strong influence on young individuals’ career preferences (Van Auken, Fry & 

Stephens, 2006; Van Auken, Stephens, Fry & Silvia, 2006).  

Social learning theory (Bandura, 1971a, b, 1977) has greatly influenced studies of role models 

and socialisation since it acknowledged the importance of learning by observing others’ behaviour, 

that is, learning vicariously. It can be viewed as being especially important to entrepreneurship 

education since venture creation and self-employment is perceived as risky behaviour by many 

(Gunzel-Jensen et al., 2015). By observing others successfully performing this behaviour, defensive 

and fearful thought processes can be overcome (Wilson, Kickul, Marlino, 2007). Although the 

consensus in the field of entrepreneurship education is that it should be action-oriented, many 

researchers acknowledge the importance of providing students with examples of successful role 

models (e.g. Bechthold & Huber, 2018; Fiet, 2000a, b; Kirby, 1992, 2004; Soutaris et al. 2007). 

Entrepreneurial role models have been found to positively influence both perceived feasibility and 

desirability for entrepreneurship (Krueger & Brazeal, 1994; Krueger, Reilly & Carsrud, 2000).  

In a seminal paper about provisional selves and identity formation, Ibarra (1999) states that 

situational influences and individual influences in tandem decide individuals’ adaption repertoires 



when constructing possible future selves. When using role models in education, it is thus important 

that they focus not only on the task itself, but also on how it influences them as individuals. 

According to effectuation theory, entrepreneurs, to a large extent, also effectuate new mean-ends 

with their personal resources and the means they have at hand. It is thus also important to focus on 

how the individual influences the situational (Sarasvathy, 2001, 2008). This underlines the 

importance of having the role models discuss why they found their venture idea to specifically suit 

them, and how they, based on the means they had at hand, realised it. This focus on the personal 

resources, and how they both influence the situational and are influenced by the situational, opens 

up for potential role-prototyping and identity-matching when engaging with role models, if ample 

opportunities for reflection and iteration are provided (Ibarra, 1999). 

 

Intention models 

The majority of the assessment studies of entrepreneurship education has focused on assessing the 

influence it has on participants’ entrepreneurial intentions (Nabi, Liñán, Krueger, Fayolle & 

Walmsley, 2016). The dominating theoretical foundation is Ajzen’s (1991) Theory of Planned 

Behaviour (Krueger, 2009) and Lent, Brown and Hackett’s (2000) Social Cognitive Career Theory 

(Vanevenhoven & Liguori, 2013). The focus of these theories is on desirability (attitudes and social 

norms) and perceived feasibility (self-efficacy and controllability) (Krueger, 2009; Vanevenhoven & 

Liguori, 2013). In the field of entrepreneurship education the focus has been on how educational 

initiatives alter entrepreneurial intentions by influencing the participants’ entrepreneurial attitudes 

and entrepreneurial self-efficacy (e.g. Bechthold & Huber, 2018; Barbosa, Gerhardt, & Kickul, 2007; 

Chen, Greene & Crick, 1998; Florin, Karri, & Rossiter, 2007; Mueller & Goic, 2003; Segal, Borgia & 

Schoenfeld, 2002; Soutaris et al. 2007; Wilson et al., 2007; Zhao, Seibert, & Hills, 2005). The link to 



social learning theory is thus strong, and self-efficacy has been a natural part in models of 

entrepreneurial intentions since the early nineties (Boyd & Vozikis, 1994; Krueger & Brazeal, 1994).  

 

Distance and online education 

Based on multiple meta-studies, and even second-order meta-studies, the consensus today is that 

distance and online education is at least as effective as traditional education (Lack, 2013; Nguyen, 

2015; Russel, 1999), or slightly more effective (Bernard et al. 2004, 2009; Means et al., 2010). 

Bernard with colleagues (2009) found that one key component that, to a large extent, determined 

the effectiveness of distance and online education was its level of interaction. Moore (1989) 

proposed that this interaction could be between 1) participants, 2) participants and educators, or 

3) participants and content. Bernard with colleagues (2009) found that the programmes with the 

most positive effects where those with high levels of participant-participant interaction or 

participant-content interaction. This result indicates that the educator plays a minor role in this type 

of education. However, according to Anderson (2003a, b), the type of interaction does not matter, 

as long as one of the three forms is at a high level. It should also be noted that one of the clearest 

findings in meta-analyses focusing on assessment studies of technology-aided learning is that it is 

more effective when it is used as “support for instruction” rather than “direct instruction” (Schmid 

et al., 2009; Tamim, Bernard, Borokhovski, Abrami & Schmid, 2011). 

 

The programme design 

We based the design of our programme on effectual theory (Sarasvathy, 2001, 2008) since it has a 

strong focus on identity and socialisation. We did, however, limit the focus on action and iterations 

because we were worried about high attrition rates. Instead the focus was on reflective and 



introspective assignments. For the same reasons we did not include any interaction between 

participants but instead focused on a high level of interaction with the content. The focus of the 

assignments was on altering the participants’ conception of their available resources and 

competences, and how these could be used to create value through entrepreneurial activities. The 

goal of the programme was also to have the participants reflect on which careers aligned with their 

interests, passions and goals.  

The starting point in effectual theory is to ask yourself who you are, what you know and whom 

you know (Sarasvathy, 2004, 2008). This aligns well with identity theory which emphasises that role 

prototyping and identity matching are most effective when performed in tandem with reflection on 

personal competences and interests (Ibarra, 1999; Jain, George & Maltarich, 2009). The goal of the 

role prototyping is to come up with qualities you want others to ascribe to you (Van Maanen & 

Schein, 1979) and at the same time remain true to yourself (Ibarra, 1999) and your internal audience 

(Merton, 1968). It is thus important that the students are provided with relatable role models 

(Bechthold & Huber, 2018; Bosma et al., 2012). However, the students should also be provided with 

opportunities to reflect on their own lifeworld and how their own interests, competences and 

convictions relate to the role model.  

We thus designed four thematic educational sessions with this in mind and provided the 

students with assignments in which they were asked to reflect on 1) Who they are: which 

competences and interests they have; 2) Whom they know: their close and extended network and 

which resources this network can provide; 3) Who they want to become: which goals and dreams 

they have, in which degree these align with their passion and interests, and how they can use their 

competences and network to reach their goals. The sessions had the following four themes: Dreams, 

Network, Passion and Goals.  



Each session took about one hour to complete. The students started with a short instruction 

movie that introduced the theme of the session and indicated what they should pay attention to 

when watching the film with the role model(s). The role model(s) presented a personal story which 

addressed one of the four themes. This was followed up with an assignment. When working with 

“Dreams”, the participants were asked to make a road map and identify means to reach their 

dreams and which barriers to overcome. When working with “Network”, they were asked to 

indicate their relationship to different professionals on a list, for instance accountant, blogger, chef, 

etc. They were then asked to consider whether they knew people who might have access to 

individuals within these professions. In the session about “Passion”, they were asked to list their 

interests and which factors they found motivating about these interests. They were then asked to 

list jobs that allowed them to work with these motivational factors, and, based on this, they were 

asked to identify their dream job. In the final session about “Goals”, the participants were asked to 

combine all these exercises and list their goals as well as consider how well their interests and 

competences aligned with their main goals. They were asked to pay special attention to where their 

competences and interests would overlap. They were also asked to list available contacts in their 

network and which contacts they would need to establish in order to reach the goal they had set 

for themselves.  

Since it is important that the role models are relatable, we used predominantly young 

entrepreneurs. In three of the sessions, the entrepreneurs were in their early twenties. However, in 

order to also convey the story of a more experienced entrepreneur, we included a role model who 

was in his late forties. We included three males and three females. Two of the males and two of the 

females had started their venture together.  



In order to control for factors such as being rewarded for participating in the experiment, the 

observer effect3 and other elements important to learning, such as reflection and commitment, we 

designed an online programme for the control group. The same amount of time and effort was 

required to complete this programme. It included documentaries about the history of asbestos, the 

use of lead as a medium in gasoline, and how the use of Freon has affected the ozone layer. To 

counterweight these themes, we also included a documentary about how a Danish researcher has 

been silenced by the research community since he is questioning whether the increased amount of 

CO2 is responsible for climate change or whether this has natural explanations. In this programme 

the participants were asked factual questions about the content.  

 

Hypotheses 

We decided to focus on outcomes that can be assessed in the short term, but which have an 

influence on behaviours in the long term. Task-specific self-efficacy (Bandura, 1997) and attitudes 

towards a specific activity have been demonstrated to play an important role in deciding individuals’ 

future career choices through its influence on intentions (Ajzen, 1991). We thus decided to focus on 

assessing how the programme influenced the participants’ entrepreneurial self-efficacy (ESE), 

entrepreneurial attitudes and intentions to pursue a career as self-employed. Entrepreneurship 

does however include a broad scope of activities, and in order to mirror this, ESE should be assessed 

as a multidimensional construct (McGee, Peterson, Mueller & Sequeira, 2009; Moberg, 2014). We 

thus assessed the influence the programme had on both venture creation self-efficacy as well as 

 
3 Often referred to as the Hawthorne effect, which is the phenomena that participants in experiments adjust their 
behaviours/responses when they are being observed.  



self-efficacy in more generic terms and enterprise-oriented competence domains such as creativity 

and managing uncertainty. In the following, five hypotheses about the programme are presented.  

 

Expected influence of the programme        

Bosma with colleagues (2012) have divided the functions role models play into four interrelated 

categories: (i) inspiration and motivation, (ii) increasing self-efficacy, (iii) learning by example, and 

(iv) learning by support. The first three can be performed by role models in a simple asynchronous 

online format, whereas the fourth requires interaction. It can thus be anticipated that, by just 

presenting entrepreneurship as a personally rewarding activity and as creating awareness for self-

employment as a career option, entrepreneurial role models will influence the participants’ 

attitudes towards entrepreneurship. If this is amplified by having the participants reflecting on their 

interests and how these relate to the activities and lifeworld of the role model, it can be expected 

that their attitudes towards the behaviour will become more positive. Our first hypothesis is thus:  

H1: Participation in a role model focused online programme in entrepreneurship leads to 

more positive entrepreneurial attitudes.  

 

According to the review by Mwasiblia (2010), there is consensus among researchers within the field 

of entrepreneurship education that generic knowledge about entrepreneurship can effectively be 

transferred through passive teaching methods. Many in the participants’ age group have very 

limited experience with entrepreneurship and knowledge about the process. It can thus be 

anticipated that by just being exposed to entrepreneurial role models and listening to their stories 

about how they created their ventures, the participants’ knowledge about entrepreneurship will 

increase. Our second hypothesis is thus the following:    



H2: Participation in a role model focused online programme in entrepreneurship leads to 

a higher level of perceived knowledge about entrepreneurship.  

 

According to Bandura (1997), it is mainly through mastery experience that domain-specific self-

efficacy is fostered. However, by observing others successfully engaging in an activity, learners can 

become inspired and less hesitant to engage in a similar behaviour, even if it was initially viewed as 

risky and uncertain (Bandura, 1971a, b). Prior studies have shown that role models can have a 

positive influence on entrepreneurial self-efficacy through vicarious learning (BarNir, Watson & 

Hutchins, 2011; Bosma et al., 2012; Souitaris et al., 2007). By watching a presentation of an 

inspirational achievement and then reflecting on personal competences and interests, the 

participants in the programme are provided with an opportunity to re-evaluate their competences. 

The presentations by the entrepreneurs were focused on demystifying entrepreneurship and on 

presenting it in a mundane and relatable manner. It is thus expected that most of the participants 

will discover that they too have many of the competences necessary to, not only start up a new 

venture, but also successfully pursue a career as entrepreneur. Our third and fourth hypotheses are 

thus the following:    

H3: Participation in a role model focused online programme in entrepreneurship has a 

positive effect on entrepreneurial self-efficacy defined as perceived confidence in Venture 

creation skills. 

H4:  Participation in a role model focused online programme in entrepreneurship has a 

positive effect on enterprising self-efficacy defined as perceived confidence in Creative 

skills, Planning skills, Marshalling skills, and Managing ambiguity skills.  

 



Attitudes and self-efficacy are important antecedents to intentions (Ajzen, 1991, 2002). Since 

we anticipate that participation in the online programme will have a positive influence on these 

variables, we also expect, as a logical consequence of this, that participation in the programme 

will have a positive influence on the participants’ entrepreneurial intentions. Our fifth 

hypothesis is thus the following:    

Hypothesis 5: Participation in a role model focused online programme in entrepreneurship 

leads to stronger entrepreneurial intentions.  

 

Research design 

The experimental design was approved by the Danish Data Protection Agency by the end of June 

2015, and in September the addresses of 3,000 randomly selected Danish children born in 2000 

were retrieved from the Danish Serum Institute. Invitations to participate in the experiment were 

sent out in the beginning of October. Since the age of the participants was 14-15, the invitations 

were sent to their parents. The letter included information about the experiment, how to 

participate, and the different reward levels for participating in the study. In order to incentivise 

participation in the experiment, the participants were rewarded a cinema ticket if they replied to 

the questionnaire. In order to mitigate high levels of attrition, it was decided that the reward for 

completion should be twice as high. The participants received a guarantee that their responses 

would be anonymous and used for research purposes only. In the invitation, a link to the survey was 

provided. We used Survey monkey as our data collection tool.  

Out of the 3,000 invited children, 591 agreed to participate in the experiment out of which 

580 provided completed questionnaires. The respondents were divided at random into treatment 

and control groups. The randomisation was segmented in gender (male/female) and age (14/15). 



This was done by including all respondents of a certain age (14 or 15) and gender (male or female) 

in an Excel sheet. The respondents’ row number in the sheet was based on the order in which they 

replied to the questionnaire, that is, according to the time at which they were allocated an 

identification number by Survey monkey. All respondents in rows with uneven numbers were 

assigned to the treatment group and all respondent in rows with even numbers to the control group.  

A follow-up questionnaire was sent via email to all participants in November 2015, after the 

educational programme was finished. Three reminders were sent in order to increase the response 

rate4. Of the 580 respondents who participated in the educational programme, 366 completed 

follow-up questionnaires were collected (time 0,1). An endline questionnaire was sent to the 

participants in October 2016. In this round, 366 completed questionnaires were retrieved from 

pupils that had participated in the educational programmes. Out of these 366 endline responses, 

269 had replied to both the baseline and the follow-up questionnaires (time 0,1,2), whereas the 

other 97 respondents had only replied to the baseline questionnaire (time 0,2). An overview of the 

sample is presented in Table 1.    

 

Overview of the data Number of respondents 
Initial random sample 3.000 

Accepted to participate in study 591 
Randomly divided into Treatment group 295 
Randomly divided into Control group 296 
Completed baseline questionnaire (time 0) 580 

- Treatment group 288 
- Control group 292 

Completed baseline and follow-up questionnaire (time 0,1) 366 
- Treatment group 184 
- Control group 182 

Completed baseline, follow-up and endline questionnaire (time 0,1,2) 269 
- Treatment group 139 

 
4 The majority of the participants responded to the questionnaire within one week after the intervention (204), and 
most of the others responded within two (92) or three weeks (44). 25 of the participants replied during the fourth and 
final week of the data collection. 



- Control group 130 
Completed baseline and endline questionnaire (time 0,2) 366 

- Treatment group 188 
- Control group 178 

Table 1: Overview of match responses for baseline, follow-up and endline questionnaires 

 

1.1. Measurement tool 

The questionnaire we used is based on the ASTEE assessment tool5 (Moberg et al., 2014). This is an 

assessment tool which has been tested and validated in 13 European countries. However, we 

adapted the questionnaire to the specific study and added some measures. The focus of the 

questionnaire was: entrepreneurial attributes, educational focus, and demographic variables.  

The majority of the entrepreneurial attributes measures focus on entrepreneurial self-efficacy 

(ESE). ESE is, in this questionnaire, divided into five constructs that measure the respondents’ 

confidence in performing enterprising skills such as creativity, resource marshalling, managing 

uncertainty, and planning. In order to limit the jargon-bias, the items of these four constructs do 

not include any references to entrepreneurship or business management. The fifth ESE construct is 

more specific in its focus on entrepreneurship, as it is a measure of venture creation self-efficacy, 

that is, whether the respondent feels confident in his/her ability to establish new organisations and 

pursue a career as self-employed. In addition to the five ESE constructs, the questionnaire also 

includes constructs measuring entrepreneurial intentions, entrepreneurial attitudes and perceived 

entrepreneurial knowledge. Two constructs were used to measure to what degree the respondents 

perceived that there had been a focus on business-oriented skills and enterprise skills in their 

education.  

 
5 Assessment tool and indicators for entrepreneurship education.   



Each of the measures includes three items which are assessed on Likert scales ranging from 1 

to 7 (1=strongly disagree, 7=strongly agree)6. The measures demonstrated sufficiently high internal 

consistency and had similar Cronbach’s alpha values in all the time periods for participants in both 

the treatment group and the control group. All had Cronbach’s alpha values above 0.70, which is 

commonly identified as the threshold value (Nunnally, 1978).  The complete set of measures used 

in the analysis, and their Cronbach’s alpha values, can be found in the Appendix.  

 

Analysis 

In order to assess whether the randomisation had resulted in groups with similar characteristics, we 

tested whether there were any significant differences in five demographical variables: 1) Gender, 2) 

Ethnic background, 3) Educational background of the family, 4) Socioeconomic background of the 

family, and 5) Geographical location. Since familiarity with entrepreneurship can influence the 

effects of the programme, we assessed this with two measures: “Experience with entrepreneurial 

activities in the past” and “Entrepreneurial interest among friends”. In addition to the 

demographical variables, we also tested whether there were any differences between the groups 

concerning their baseline levels of the variables in the analysis. The groups only differed significantly 

in one variable. Compared to the treatment group, significantly more respondents in the control 

group perceived that their family income was below average. However, given the limited number 

of respondents who selected this response option (15 in the treatment group, 28 in the control 

group), the influence of this variable on the results can be considered as limited. The results of the 

analysis are presented in the Appendix.  

 

 
6 Except entrepreneurial attitudes, which is structured as a dichotomous variable, e.g. 1=worthless; 7=worthwhile.  



Difference-in-Difference analysis.  

We used difference-in-difference (DiD) analysis to assess the influence of the programme. By 

subtracting the respondents’ baseline values from their follow-up values, we created their short-

term difference scores, that is, how the respondents had changed in the variables directly after 

participation in the experiment. We did the same when calculating their long-term difference 

scores, but this time we subtracted the respondents’ baseline values from their endline values. In 

order to assess the influence of the entrepreneurship programme, we coded it as a binary variable 

(treatment=1, Control=0). It was then regressed on the respondents’ difference scores. In order to 

control for ceiling effects, we also included the respondents’ baseline values in the regression. The 

results of the analyses of the programme’s short and long-term effects are presented in Table 2. In 

order to ease the interpretation, the data was standardised (mean=0, standard deviation=1).   

 Baseline-Follow up (n=366) Baseline-Endline (n=269) 
Difference in ATTITUDES (H1) Coef. Std.Err P-value Coef. Std.Err P-value 

Treatment 0.241 0.098 0.014 0.205 0.099 0.039 

Baseline -0.365 0.050 0.000 -0.466 0.052 0.000 

Difference in ENT.KNOWLEDGE (H2)       

Treatment 0.738 0.085 0.000 0.337 0.092 0.002 

Baseline -0.448 0.042 0.000 -0.465 0.054 0.000 

Difference in STARTUP SELF-
EFFICACY (H3) 

      

Treatment 0.305 0.092 0.001 0.238 0.162 0.143 

Baseline -0.406 0.041 0.000 -0.447 0.045 0.000 

Difference in GENERAL ENT. SELF-
EFFICACY (H4) 

      

Treatment 0.058 0.096 0.545 0.052 0.092 0.528 

Baseline -0.409 0.049 0.000 -0.475 0.047 0.000 

Difference in ENT. INTENTIONS (H5)       

Treatment 0.276 0.100 0.006 0.186 0.105 0.076 

Baseline -0.276 0.048 0.000 -0.381 0.051 0.000 

*The results are based on standardised data (mean=0, standard deviation=1)  
Table 2: Difference-in-difference analysis for baseline-follow-up and baseline-endline.  

 



As we can see, the results demonstrate clear support for two of the hypotheses (H1 and H2). 

Participants in the treatment group perceive that they have higher levels of entrepreneurial 

knowledge and more positive attitudes towards entrepreneurship, not only immediately after the 

programme, but also a year after the programme has been completed. With regard to “Start-up 

self-efficacy” (H3) and “Entrepreneurial intentions” (H5), the results demonstrate only partial 

support since the significant differences between the groups, which are present directly after the 

programme, become insignificant a year after. This may, however, also be due to the small sample 

size in the endline test. The only hypothesis that the results completely fail to support is H4. There 

are no significant differences between the groups with regard to their general enterprising self-

efficacy. Since this construct includes four individual competences, we also performed the analysis 

on each of them separately. Neither of them demonstrated any significant differences between the 

groups. The results of this analysis are presented in the Appendix.  

 

Non-response bias tests 

Since the attrition rate was between 27% and 37% in the follow-up and in the endline 

questionnaires, it is important to assess whether it was a specific type of respondents who left the 

experiment, and whether there were any significant difference between the treatment group and 

the control group. We also performed non-response tests on the initial sample to assess whether 

the 580 participants differed significantly from the 3,000 individuals who were contacted. These 

tests were based on the respondents’ gender, age and geographical location. There were 

significantly more females who chose to participate in the experiment. This is a common problem 

in studies with voluntary participation and can be viewed as problematic, since boys and girls tend 

to engage differently in educational assignments (Wentzel & Brophy, 2014), especially when the 



focus is on entrepreneurship (Wilson et al., 2007). Since we used segmented randomisation to 

assign the participants to the two programmes, this should not influence the internal validity.  

With regard to differences between respondents and non-respondents for the sample as a 

whole, significantly fewer boys replied to the endline survey. There is also a significantly higher drop-

out rate in the follow-up survey of participants who perceive that there has been a high focus on 

business education in their education.  

When it comes to differences concerning drop-outs in the two programmes, the only 

significant variable was age. In the control group, significantly more 14-year-old participants 

dropped out (35 out of 110 in the control compared to 20 out of 104 in the treatment group). The 

results of these analyses are presented in Table A4, A5 and A6 in the Appendix.   

 

Possible interaction effects 

Since the non-response bias tests demonstrated a significant difference between individuals who 

stayed in the experiment and individuals who dropped out in regard to gender, age and focus on 

business education, it is important to test whether this leads to biased results. We therefore tested 

whether these variables interacted with the educational programmes. We also extended these tests 

to include variables of prior experience with entrepreneurship in different forms, since 

entrepreneurship is something that is expected to be unfamiliar to most pupils of this age group. It 

can therefore be expected that the results we saw in the Table 2 are simply the results of 

participants’ increased familiarity with the concept per se, rather than the results of actual learning. 

Interaction effects of the following four measures of prior experience with entrepreneurship were 

thus tested: 1) Prior focus on enterprising education, 2) Prior focus on business education, 3) Prior 

participation in activities focusing on entrepreneurship, and 4) Friends’ interest in entrepreneurship. 



The two former measures were each assessed by three items. The third measure was assessed by 

“Yes/No/Don’t know” and recoded as a dummy where Yes=1. The fourth measure was a single item 

assessed on a range from 1-7. Since prior research has demonstrated that males and females react 

differently to entrepreneurship education (Beckthold & Huber, 2018; Lyons & Zhang, 2018; Moberg, 

Huber, Jørgensen & Redford, 2018; Wilson et al., 2007), we included gender in the interaction 

analyses where prior experience with entrepreneurship was tested. The age of the participants was 

tested separately in order not to overload the analysis.  

The only significant interaction effect we could identify was that participants, who, prior to 

participation in the entrepreneurship programme, perceived that they had experienced a high level 

of focus on enterprising education, developed less positive attitudes towards entrepreneurship in 

the short term. There are many possible explanations for this, but since the effect was not present 

in the long term, and no other interaction effects could be identified, the probable explanation is 

that the effect is spurious, i.e. a result of the sheer number of tests that have been performed7. In 

the Appendix the results of these analyses are presented.  

 

The influence of teacher-led education in entrepreneurship 

The results of our analyses demonstrate that the online-based entrepreneurship programme has a 

significantly positive influence on the participants’ entrepreneurial attitudes, perceived 

entrepreneurial knowledge, start-up self-efficacy, and entrepreneurial intentions in the short term, 

and that the effect on entrepreneurial attitudes and perceived entrepreneurial knowledge also 

remained in the long term. It was moreover demonstrated that prior experience with 

 
7 Since six independent variables were included in tests of five dependent variables, on two samples and the accepted 
p-value was 5%, we should statistically get 3 significant interactions just by the sheer number of tests (60*0,05).   



entrepreneurship did not significantly influence the results. However, in regard to enterprising self-

efficacy the programme did not have a significant effect.  

Even though the majority of programme evaluations within the field of entrepreneurship 

education have focused on entrepreneurial intentions (see Nabi et al. 2016), the benefit of 

embedding entrepreneurship education broadly in the education system is often proposed to be its 

influence on non-cognitive entrepreneurial competences, which are important in the labour market 

today (see Bacigalupo, Kampylis, Punie & Van den Brande, 2016). Some prior studies of teacher-led 

entrepreneurship programmes have demonstrated that entrepreneurship education also has a 

positive influence on participants’ enterprising skills (e.g. Elert et al., 2015; Huber et al., 2014). 

Whether this is the case for our sample as well would be interesting to assess. Since we included 

measures of the participants’ perception of focus on business education and enterprising education 

in their ordinary education, both in the baseline and in the endline questionnaires, it was possible 

to use these as proxies for teacher-led entrepreneurship education. In order to assess the influence 

of teacher-led entrepreneurship education, change-score variables for the constructs “focus on 

enterprising education” and “focus on business education” were constructed and regressed on the 

five dependent variables. The variables “friends’ interest in entrepreneurship” and “prior 

participation in activities focusing on entrepreneurship”, which were assessed at the baseline8, were 

also included in these analyses together with the respondents’ baseline values in the dependent 

variables and their gender. The analyses were performed on participants in the experiment who had 

responded to baseline, follow-up and endline questionnaires (n=269), but also on participants who 

 
8 The item assessing experience with entrepreneurship activities was not included in the endline questionnaire since it 
could be expected that all participants in the treatment group would reply “yes” to this item.  



had only responded to the baseline and the endline questionnaires (n=366). In order to ease the 

interpretation, the data was standardised. In Table 3 the results of these tests are presented.  

 Pre-Post (n=269) Pre-Post (n=366) 
Difference in ATTITUDES Coef. Std.Err P-value Coef. Std.Err P-

value 
Difference in Enterprising focus 0.063 0.045 0.157 0.044 0.039 0.261 
Difference in Business focus 0.055 0.034 0.110 0.068 0.032 0.035 
Gender (male) 0.012 0.140 0.933 -0.056 0.125 0.653 
Prior experience with entrepreneurship (baseline) 0.368 0.145 0.011 0.318 0.135 0.019 
Friends interested in entrepreneurship (baseline) 0.110 0.043 0.012 0.070 0.040 0.081 
Baseline -0.589 0.061 0.000 -0.610 0.055 0.000 
Difference in ENT.KNOWLEDGE       
Difference in Enterprising focus 0.051 0.052 0.323 0.061 0.042 0.141 
Difference in Business focus 0.050 0.040 0.214 0.052 0.035 0.138 
Gender (male) 0.166 0.162 0.306 0.238 0.134 0.077 
Prior experience with entrepreneurship (baseline) 0.893 0.167 0.000 0.828 0.142 0.000 
Friends interested in entrepreneurship (baseline) 0.229 0.051 0.000 0.251 0.044 0.000 
Baseline -0.640 0.057 0.000 -0.619 0.049 0.000 
Difference in STARTUP SELF-EFFICACY        
Difference in Enterprising focus -0.042 0.052 0.426 0.041 0.044 0.354 
Difference in Business focus 0.088 0.041 0.031 0.078 0.036 0.031 
Gender (male) 0.025 0.165 0.881 0.122 0.140 0.383 
Prior experience with entrepreneurship (baseline) 0.530 0.166 0.002 0.478 0.146 0.001 
Friends interested in entrepreneurship (baseline) 0.227 0.053 0.000 0.265 0.047 0.000 
Baseline -0.525 0.054 0.000 -0.583 0.048 0.000 
Difference in GENERAL ENT. SELF-EFFICACY       
Difference in Enterprising focus 0.097 0.028 0.001 0.125 0.025 0.000 
Difference in Business focus -0.037 0.021 0.083 -0.041 0.020 0.044 
Gender (male) 0.102 0.085 0.231 0.051 0.079 0.522 
Prior experience with entrepreneurship (baseline) 0.126 0.086 0.144 0.027 0.083 0.746 
Friends interested in entrepreneurship (baseline) 0.091 0.026 0.001 0.083 0.025 0.001 
Baseline -0.459 0.044 0.000 -0.463 0.041 0.000 
Difference in ENT. INTENTIONS       
Difference in Enterprising focus -0.066 0.052 0.206 -0.042 0.043 0.327 
Difference in Business focus 0.094 0.040 0.020 0.111 0.035 0.002 
Gender (male) 0.318 0.164 0.053 0.309 0.138 0.025 
Prior experience with entrepreneurship (baseline) 0.215 0.163 0.188 0.164 0.142 0.249 
Friends interested in entrepreneurship (baseline) 0.177 0.053 0.001 0.196 0.046 0.000 
Baseline -0.426 0.049 0.000 -0.448 0.043 0.000 

Table 3: The influence of different versions of teacher-led entrepreneurship education.  

We can see that a perceived increased focus on business education has a positive influence on 

similar variables as the online programme. In the smaller sample (n=269), it has a significantly 

positive association with “start-up self-efficacy” and “entrepreneurial intentions”. In the larger 



sample (n=366), it also has a significantly positive association with “entrepreneurial attitudes”, but 

here there is also a significantly negative association with general enterprising skills.  

The opposite is true for perceived focus on enterprise education. Pupils who perceive that 

there was an increase in focus on this type of education have significantly increased their 

enterprising self-efficacy, but not the other four areas. In order to understand the specific influence 

of this type of education, we assessed its influence on the individual competence areas. In Table 4 

the results of this analysis are presented. 

 Pre-Post (n=269) Pre-Post (n=366) 
Diff_Managing Ambiguity Self-efficacy Coef. Std.Err P-value Coef. Std.Err P-value 
Difference in Enterprising focus 0.045 0.038 0.236 0.088 0.033 0.009 
Difference in Business focus -0.030 0.029 0.301 -0.029 0.027 0.282 
Gender (male) 0.126 0.119 0.291 0.085 0.107 0.427 
Prior entrepreneurship education (baseline) 0.142 0.120 0.235 -0.019 0.111 0.864 
Friends interested in entrepreneurship (baseline) 0.060 0.036 0.098 0.051 0.034 0.130 
Baseline -0.456 0.051 0.000 -0.438 0.047 0.000 
Diff_Creativity Self-efficacy       
Difference in Enterprising focus 0.130 0.042 0.002 0.172 0.035 0.000 
Difference in Business focus -0.020 0.032 0.544 -0.048 0.028 0.088 
Gender (male) 0.156 0.130 0.232 0.129 0.110 0.243 
Prior entrepreneurship education (baseline) 0.001 0.132 0.995 -0.068 0.115 0.557 
Friends interested in entrepreneurship (baseline) 0.096 0.040 0.017 0.092 0.035 0.009 
Baseline -0.420 0.049 0.000 -0.436 0.042 0.000 
Diff_Planning Self-efficacy       
Difference in Enterprising focus 0.143 0.043 0.001 0.145 0.037 0.000 
Difference in Business focus -0.056 0.032 0.084 -0.042 0.030 0.159 
Gender (male) 0.113 0.133 0.395 0.023 0.116 0.844 
Prior entrepreneurship education (baseline) 0.041 0.132 0.758 -0.028 0.121 0.816 
Friends interested in entrepreneurship (baseline) 0.064 0.040 0.115 0.073 0.037 0.048 
Baseline -0.563 0.051 0.000 -0.559 0.044 0.000 
Diff_Marshalling Resources Self-efficacy       
Difference in Enterprising focus 0.049 0.039 0.207 0.077 0.034 0.024 
Difference in Business focus -0.040 0.029 0.174 -0.050 0.028 0.073 
Gender (male) -0.029 0.119 0.810 -0.069 0.108 0.521 
Prior entrepreneurship education (baseline) 0.338 0.120 0.005 0.254 0.112 0.024 
Friends interested in entrepreneurship (baseline) 0.157 0.037 0.000 0.130 0.035 0.000 
Baseline -0.497 0.050 0.000 -0.537 0.045 0.000 

Table 4: The influence of different versions of teacher-led entrepreneurship education on self-
efficacy in four enterprising competences.  
 



A perceived change in focus on enterprising education seems to have the largest effect on creativity 

and planning self-efficacy. In the larger sample there is also a significant influence on the 

participants’ confidence in their ability to manage uncertainty and to marshal resources.  

 

Discussion 

The results of this practical trial demonstrate that it is possible to significantly influence young 

individuals’ entrepreneurial awareness through an online programme which requires only few 

resources to set up. In regard to self-employment-oriented outcomes such as entrepreneurial 

attitudes, perceived knowledge, intentions and start-up self-efficacy, the programme has similar 

results as teacher-led programmes (e.g. Peterman & Kennedy, 2003; Sánchez, 2012). The short-term 

effects of the programme support four out of five of our hypotheses, but the long-term effects only 

demonstrate support for two of these. However, the study by Huber with colleagues (2014) 

demonstrates that small effects can be expected in assessment studies of entrepreneurship 

programmes for this age group. The influence of the programme on the participants’ 

entrepreneurial intentions and start-up self-efficacy was close to being significant, also in the long 

term. It might be that the attrition rates we experienced in this practical trial decreased the 

statistical power to a level where we could not assess the proper magnitude-levels of these 

outcomes. In regard to more generic enterprising competences, which advocates for a broad 

implementation of entrepreneurship education in the educational system argue are very important 

(e.g. Bacigalupo et al. 2016), we do not find any significant effects. The results of our analysis of 

whether the respondents perceive a change in focus on either enterprise education or business 

education in their normal education demonstrate that teacher-led education focusing on creativity 

and value creation (enterprise education) can foster self-efficacy in these competences.  



These results thus indicate that asynchronous online education with a focus on role models 

can be used to influence self-employment oriented dimensions, but in order to foster confidence in 

performing enterprising competences, such as managing uncertainty and marshalling resources, a 

more action-oriented and teacher-led approach will have greater effect. It remains to be tested 

whether it would be possible to achieve these outcomes also with teacher-led and action-oriented 

online programmes in entrepreneurship.  

The long-lasting effects of this asynchronous online programme demonstrate that it can be 

used as a complement to teacher-led entrepreneurship education. This is especially important for 

teachers who do not have the means to invite relatable and suitable entrepreneurial role models 

into their classroom. The time spent in the classroom can instead be used for more experiential and 

action-oriented entrepreneurial assignments. In Table 5, the level of support for our hypotheses is 

presented.  

 Hypothesis  Support 

H1 Participation in a role model focused online programme in entrepreneurship leads to 
more positive entrepreneurial attitudes. 

Yes 

H2 Participation in a role model focused online programme in entrepreneurship leads 
to a higher level of perceived knowledge about entrepreneurship.  

Yes 

H3 Participation in a role model focused online programme in entrepreneurship has a 
positive effect on entrepreneurial self-efficacy defined as perceived confidence in 
Venture creation skills. 

Partial 

H4 Participation in a role model focused online programme in entrepreneurship has a 
positive effect on enterprising self-efficacy defined as perceived confidence in Creative 
skills, Planning skills, Marshalling skills, and Managing ambiguity skills 

No 

H5 Participation in a role model focused online programme in entrepreneurship leads to 
stronger entrepreneurial intentions. 

Partial 

Table 5: An overview of the level of support for the five hypotheses 

 

Limitations and suggestions for future research 

Most assessment-focused studies within the field of entrepreneurship education typically lack 

methodological rigor and do not randomise the educational treatment (Rideout & Gray, 2013). Our 



goal with this study was to use a rigorous methodology in order to limit threats to internal validity, 

and, at the same time, go beyond controlled laboratory experiments and test something that can 

be implemented in the real world. Because we wanted, in some degree, to control for Placebo and 

Observer effects, we engaged the control group in a similar educational programme as the 

treatment group. This is important in education, since factors such as reflection and commitment, 

as well as being rewarded for completing assignments, are most likely to influence the results. 

However, since the control group’s programme focused on environmental issues, there is a 

possibility that the participants’ perceptions of entrepreneurship could have been influenced. This 

could have been in a positive direction, i.e. “I need to do something about this”, or in a negative 

direction, i.e. “striving for economic growth will destroy the planet”. It would therefore have been 

preferable to also include an “untreated” control group in the study.   

Since we only tested one type of entrepreneurship programme, it is also difficult to discern 

whether it is this programme’s design, or just being exposed to entrepreneurship education in 

general, that explains the results of this experiment. The programme design and the hypotheses 

tested draw on robust theoretical considerations, but in order to truly assess the outcomes of 

specific dimensions in entrepreneurship education, we would need a comparative experimental 

design in which multiple educational formats were tested (Fayolle, 2013).  

The initial sample in this study was based on the total study population, and the respondents 

were randomly selected. This is an uncommon feature in RCTs, which often have a pre-defined initial 

population. This typically limits the reliability of many RCTs (Deaton & Cartwright, 2016). However, 

our design did entail drawbacks such as a higher participation of females. It can also be anticipated 

that some self-selection occurred, since the name of the organisation behind the experiment, “The 

Danish Foundation for Entrepreneurship”, was included in the invitation letter.  



By randomly deciding whether the participants should be in the treatment group or in the 

control group, problems with self-selection biases were limited. Nevertheless, it can be argued that 

participants in the control group would most likely have expected a different type of educational 

programme. It is also likely that certain aspects of the study design (such as the name of the 

organisation behind it) have influenced the responses of the participants in the experiment group. 

In addition to this, the fidelity of the trial was limited to verifying that participants had completed 

the given assignments and replied to control questions. We do not have any assessment of the time 

and effort spent. However, since we designed the experiment as a practical trial with the intention 

of assessing the kind of influence of this type of programme when it is implemented in a similar 

manner, the issue with fidelity is not so problematic.   

In order to further our knowledge of the effects of entrepreneurship education in general, and 

entrepreneurship programmes with an online format in particular, it will be important in future 

studies to apply comparative assessment design and to include both treated and untreated 

participants as control groups. In order to more firmly assess the role of the educator in this type of 

education, it would be interesting to design a field trial which includes a teacher-led in-class 

programme, a teacher-led online programme and an asynchronous online programme with no 

teacher involvement.   

 

Summary 

In this paper the results of a randomised controlled field trial of an online programme in 

entrepreneurship, with a focus on role models, have been presented. The results are based on a 

sample of 580 Danish lower-secondary pupils (aged 14-15), who were randomly assigned to either 

the treatment group (entrepreneurship programme) or the control group (programme about 



environmental issues). The participants were surveyed three times: before participation (baseline), 

directly after participation (follow-up), and one year after participation (endline). Out of the 580 

participants, 269 completed their questionnaires in all three survey periods. The questionnaire also 

gauged the level of focus on enterprising education and business education as it was perceived and 

experienced by the participants in their normal education.  

The results demonstrate that a simple asynchronous online programme with a focus on 

entrepreneurial role models can have a long-lasting influence on young individuals’ perception of 

entrepreneurship. The participants’ prior experience with entrepreneurship did not significantly 

influence the results. This is an important finding since many educators at the lower secondary level 

are required to teach entrepreneurship even though their familiarity with the topic is limited, and 

many do not have access to relatable and suitable entrepreneurial role models. A role model-

focused online programme can thus be used as an efficient complement to teacher-led education 

in order to influence pupils’ entrepreneurial perceptions. However, in order to foster more general 

enterprising competences, teacher-led education with a focus on creativity and value-creation is 

more efficient. Going forward, it will be important to perform comparative studies where the effects 

of multiple entrepreneurship programmes are compared, as this will allow us to further our 

knowledge about how specific elements in the educational design influence the participants.   
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Appendix 

Variable Baseline (n=580, T=288, 
C=292) 

Follow-up (n=366, T=184, 
C=182) 

Endline (n=269, T=139, 
C=130) 

Entrepreneurial attitudes 0.88 / T=0.86 / C=0.89 0.88 / T=0.84 / C=0.90 0.88 / T=0.82 / C=0.90 
Entrepreneurial knowledge 0.85 / T=0.86 / C=0.82 0.89 / T=0.86 / C=0.89 0.88 / T=0.90 / C=0.84 
Venture creation self-
efficacy 

0.89 / T=0.89 / C=0.89 0.91 / T=0.89 / C=0.92 0.93 / T=0.91 / C=0.93 

Entrepreneurial intentions 0.91 / T=0.92 / C=0.90 0.92 / T=0.92 / C=0.93 0.90 / T=0.88 / C=0.91 
Enterprising self-efficacy 
(general) 

0.76 / T=0.77 / C=0.75  0.76 / T=0.74 / C=0.78 0.71 / T=0.70 / C=0.72 

Creativity self-efficacy 0.91 / T=0.90 / C=0.91 0.92 / T=0.90 / C=0.94 0.91 / T=0.90 / C=0.92 
Marshalling resources self-
efficacy 

0.79 / T=0.76 / C=0.81 0.82 / T=0.81 / C=0.84 0.81 / T=0.78 / C=0.83 

Managing ambiguity self-
efficacy 

0.76 / T=0.75 / C=0.76 0.81 / T=0.78 / C=0.83 0.80 / T=0.81 / C=0.80 

Planning self-efficacy 0.89 / T=0.89 / C=0.89 0.89 / T=0.88 / C=0.90 0.85 / T=0.82 / C=0.87 
*All values presented in this table are Cronbach’s alpha values. 
**T=Treatment group, C=Control group  

Table A1: Internal consistency of the constructs.  

Characteristics Treatment Control 
  (n=288) (n=292) 
Gender 
- Female 61,8% 61,0% 
- Male 38,2% 39,0% 
Does anyone in your family speak another language as their first language? 
 - The Capital Region of Denmark  27,8% 27,1% 
 - Central Denmark Region  22,6% 20,2% 
 - The North Denmark Region  8,7% 11,3% 
 - Region Zealand  18,8% 15,1% 
 - Region of Southern Denmark  22,2% 26,4%  
Does anyone in your family speak another language as their first language? 
 - Me 3,1% 5,8% 
 - Mother 9,7% 13,4% 
 - Father 10,8% 14,4% 
 - Siblings 3,8% 5,1% 
Do any of your parents, or the grown-ups you live with, have a higher education degree? 
 - Yes 59,4% 58,9% 
 - No 40,6% 41,1% 
How many of your parents, or the grown-ups you live with, are working? 
 - Both of them 83,0% 81,5% 
 - One of them 14,2% 14,0% 
 - None of them 2,8% 4,5% 
Compared to other families in your country, do you feel that your household income is…  
 - Above average 34,0% 29,8% 
 - Average 60,8% 60,6% 
 - Below average (significantly different, p=0.044) 5,2% 9,6% 
Perceived educational focus 
Business skills  2,52 2,53 
Enterprise skills  3,80 3,92 
Difference in baseline variables used in the analysis 



GESE (Creativity, Marshalling, Ambiguity, Planning) 5,17 5,06 
Entrepreneurial intentions 2,85 2,79 
Entrepreneurial attitudes 5,37 5,37 
Entrepreneurial knowledges 3,36 3,38 
Venture creation self-efficacy  3,69 3,72 
Demographics 
Friends interested in entrepreneurship  3,36 3,40 
Prior experience 31,3 % 27,7 % 

Table A2: Tests of initial randomisation 

 Pre-Mid (n=366) Pre-Post (n=269) 
Diff_Managing Ambiguity Self-efficacy (H4) Coef. Std.Err P-value Coef. Std.Err P-value 
Treatment 0.122 0.095 0.202 0.112 0.103 0.278 
Baseline -0.428 0.048 0.000 -0.462 0.052 0.000 
Diff_Creativity Self-efficacy (H4)       
Treatment -0.016 0.098 0.875 0.003 0.106 0.980 
Baseline -0.352 0.048 0.000 -0.439 0.051 0.000 
Diff_Planning Self-efficacy (H4)       
Treatment 0.033 0.095 0.727 0.062 0.097 0.522 
Baseline -0.436 0.049 0.000 -0.604 0.051 0.000 
Diff_Marshalling Resources Self-efficacy (H4)       
Treatment 0.070 0.092 0.447 0.012 0.099 0.901 
Baseline -0.490 0.046 0.000 -0.469 0.051 0.000 
*The data is standardised with mean=0, standard deviation=1.  

Table A3: Difference-in-difference analysis (baseline-follow-up and baseline-endline) for specific 
GESE competences.  
 
Characteristics Initial sample Respondents P-value Sig. Diff 
  (N=3000) (n=580)     
Gender 
 - Female 49,4% 61,70% 

0,000 Yes  - Male 50,6% 38,40% 
Age 
 - 14 years old 21,6% 22,1% 

0,747 No  - 15 years old 78,4% 77,9% 
Geographical location          
 - The Capital Region of Denmark 28,3% 27,5% 0,622 No 
 - Central Denmark Region 24,1% 21,0% 0,058 No 
 - The North Denmark Region 10,7% 10,2% 0,622 No 
 - Region Zealand 15,5% 17,2% 0,223 No 
 - Region of Southern Denmark 21,4% 24,2% 0,070 No 

Table A4: Non-response bias test (full sample) 
 
 
 
 



  Non-response-bias (PRE-MID) Non-response-bias (PRE-POST) 

Characteristics 
Follow-up 

(MID) 

Not 
answering 
follow-up Sig 

Post-
answers 
(POST) 

Not 
answering 

post Sig 

  (n=366) (n=214)   (n=269) (n=311)   
Gender             

 - Male 35,8% 43,5%   32,3% 44,1% ** 

Age             

 - 14 years old 19,9% 25,7%   19,7% 24,1%   

 - 15 years old 80,1% 74,3% 80,3% 75,9% 
Geographical location              

 - The Capital Region of Denmark 26,5% 29,0%   28,3% 26,7%   
 - Central Denmark Region 21,9% 20,6%   19,0% 23,5%   
 - The North Denmark Region 8,4% 12,6%   9,3% 10,6%   
 - Region Zealand 16,7% 17,3%   16,0% 17,7%   
 - Region of Southern Denmark 26,5% 20,6%   27,5% 21,5%   

Constructs             
 - Enterprising skills 4,51 4,61   4,51 4,57   
 - Business skills 2,44 2,68 * 2,45 2,60   
Speak another language as their 
first language             
 - Me 3,8% 5,6%   3,3% 5,5%   
 - Mother 11,5% 11,7%   10,8% 12,2%   
 - Father 11,5% 14,5%   10,0% 14,8%   
 - Siblings 4,4% 4,7%   3,7% 5,1%   

Parents, higher education             

 - Yes 61,2% 55,6%   61,0% 57,6%   

Parents, working             
 - Both of them 82,0% 82,7%   81,4% 83,0%   
 - One of them 14,5% 13,6% 15,2% 13,2% 
 - None of them 3,6% 3,7% 3,3% 3,9% 

Income, compared to other..             
 - Above average 31,7% 32,2%   32,3% 31,5%   
 - Average 59,0% 63,6% 57,3% 63,7% 
 - Below average 9,3% 4,2% 10,4% 4,8% 

Table 5: Non-response bias tests (baseline-follow-up/baseline-endline) 

 

Characteristics 
Non-response between 
PRE-MID (n=214) 

Non-response between 
PRE-POST (n=311) 

 Treatment Control Sig. Treatment Control Sig. 
Non-response  (n=104) (n=110)  (n=149) (n=162)  
Gender     
 - Male  49,0 % 38,2 %  47,0 % 41,6 %  
Age     
 - 14 years old  19,2 % 31,8 % ** 22,8 % 25,3 %  
 - 15 years old  81,8 % 68,2 % ** 77,2 % 74,7 %  
Geographical location      
 - The Capital Region of Denmark  26,9 % 31,0 %  28,9 % 24,7 %  
 - Central Denmark Region  22,1 % 19,1 %  23,5 % 23,5 %  
 - The North Denmark Region  12,5 % 12,7 %  8,7 % 12,3 %  
 - Region Zealand  19,2 % 15,5 %  19,4 % 16,0 %  
 - Region of Southern Denmark  19,2 21,8 %  19,5 % 23,5 %  
Educational focus (baseline)    
 - Enterprising skills  4,61 4,60  4,59 4,56  



 - Business skills  2,78 2,58  2,66 2,54  
Speak another language as their first language     
 - Me  4,8 % 6,3 %  4,0 % 6,8 %  
 - Mother  10,6 % 12,7 %  9,4 % 14,8 %  
 - Father  13,5 % 15,5 %  12,8 % 16,7 %  
 - Siblings  3,8 % 5,5 %  4,0 % 6,2 %  
Parents, higher education     
 - Yes  53,8 % 57,3 %  56,0 % 59,3 %  
Parents, working     
 - Both of them  80,8 % 84,6 %  81,9 % 84,0 %  
 - One of them  14,4 % 12,7 %  14,1 % 12,3 %  
 - None of them  4,8 % 2,7 %  4,0 % 3,7 %  
Income, compared to others     
 - Above average  3,8 % 4,6 %  3,6 % 6,2 %  
 - Average  65,4 % 61,8 %  64,4 % 63,0 %  
 - Below average  30,8 % 33,6 %  32,2 % 30,9 %  

Table A6: Separated non-response bias tests for the treatment group and the control group 

Baseline-Follow-up with control variables (n=366) 

 Entrepreneurial Attitudes Perceived 
Entrepreneurial 

knowledge 

Venture creation self-
efficacy 

General Enterprising self-
efficacy 

Entrepreneurial 
Intentions 

Variable Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Treatment 0.236 0.089 0.009 1.140 0.126 0.000 0.416 0.119 0.001 0.031 0.077 0.690 0.324 0.114 0.005 

Enterprising 
focus 

0.086 0.035 0.015 0.181 0.049 0.000 0.187 0.047 0.000 -0.005 0.031 0.875 0.063 0.045 0.161 

Business 
focus 

-0.047 0.035 0.181 0.013 0.051 0.801 -0.054 0.048 0.269 -0.005 0.030 0.872 -0.054 0.046 0.238 

Gender 
(Male) 

0.168 0.094 0.075 0.151 0.133 0.256 0.129 0.126 0.306 -0.111 0.080 0.170 0.153 0.121 0.208 

Prior EE 0.284 0.100 0.005 0.377 0.140 0.007 0.228 0.131 0.083 0.169 0.083 0.044 -0.092 0.124 0.460 

Friends 0.087 0.029 0.003 0.150 0.042 0.000 0.120 0.040 0.003 0.031 0.025 0.211 0.088 0.039 0.025 

Baseline -0.360 0.042 0.000 -0.613  0.000 -0.459 0.043 0.000 -0.362 0.045 0.000 -0.220 0.037 0.000 

Baseline-Follow-up with control variables and interaction effects (n=366) 
 Entrepreneurial Attitudes Perceived 

Entrepreneurial 
knowledge 

Venture creation self-
efficacy 

General Enterprising self-
efficacy 

Entrepreneurial 
Intentions 

Variable Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Treatment 0.983 0.357 0.006 0.350 0.521 0.490 0.103 0.556 0.853 0.609 0.306 0.047 0.362 0.458 0.430 

Enterprising 
focus 

0.152 0.048 0.002 0.096 0.070 0.168 0.032 0.075 0.669 0.047 0.042 0.271 0.093 0.062 0.131 

Business 
focus 

-0.015 0.054 0.786 -0.002 0.073 0.979 -0.002 0.077 0.981 -0.035 0.046 0.445 -0.038 0.070 0.583 

Gender(Male) 0.121 0.134 0.369 0.289 0.191 0.130 0.186 0.204 0.362 -0.083 0.115 0.472 0.016 0.172 0.926 

Prior EE 0.298 0.143 0.038 0.657 0.200 0.001 0.313 0.213 0.143 0.213 0.121 0.079 -0.207 0.181 0.255 

Friends 0.078 0.042 0.063 0.238 0.060 0.000 0.267 0.065 0.000 0.050 0.035 0.158 0.078 0.055 0.159 

Baseline -0.362 0.042 0.000 -0.664 0.051 0.000 -0.609 0.050 0.000 -0.365 0.045 0.000 -0.223 .038 0.000 

Treatment* 
Enterprising 

-0.145 0.070 0.038 -0.120 0.102 0.240 -0.051 0.109 0.642 -0.114 0.061 0.059 -0.057 0.090 0.527 

Treatment* 
Business 

-0.052 0.072 0.471 0.065 0.098 0.511 0.012 0.105 0.911 0.054 0.061 0.373 -0.011 0.092 0.907 

Treatment* 
Gender(Male) 

0.049 0.191 0.797 -0.044 0.267 0.871 -0.114 0.286 0.689 -0.047 0.164 0.773 0.261 0.246 0.290 

Treatment* 
Prior EE 

-0.078 0.196 0.693 0.418 0.276 0.131 0.387 0.295 0.190 -0.124 0.168 0.460 0.192 0.253 0.447 

Treatment* 
Friends 

0.012 0.059 0.838 0.093 0.081 0.252 0.074 0.087 0.396 -0.042 0.050 0.399 0.027 0.075 0.719 

 
Baseline-Endline with control variables (n=269) 

 Entrepreneurial Attitudes Perceived 
Entrepreneurial 

knowledge 

Venture creation self-
efficacy 

General Enterprising self-
efficacy 

Entrepreneurial 
Intentions 

Variable Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 



Treatment 0.239 0.129 0.065 0.471 0.149 0.002 0.217 0.154 0.160 0.058 0.081 0.472 0.271 0.151 0.074 

Enterprising 
focus 

-0.017 0.054 0.754 0.052 0.061 0.397 0.056 0.063 0.382 0.064 0.035 0.070 0.001 0.062 0.986 

Business 
focus 

-0.111 0.051 0.032 0.044 0.061 0.477 -0.012 0.062 0.842 -0.047 0.032 0.146 -0.037 0.061 0.547 

Gender 
(Male) 

0.059 0.141 0.674 0.212 0.163 0.195 0.037 0.168 0.828 0.166 0.088 0.061 0.320 0.167 0.056 

Prior EE 0.418 0.145 0.004 0.888 0.165 0.000 0.528 0.168 0.002 0.152 0.088 0.084 0.213 0.164 0.196 

Friends 0.133 0.042 0.002 0.244 0.049 0.000 0.253 0.051 0.000 0.083 0.026 0.002 0.204 0.052 0.000 

Baseline -0.611 0.062 0.000 -0.677 0.060 0.000 -0.544 0.056 0.000 -0.511 0.048 0.000 -0.429 0.050 0.000 

Baseline-Endline with control variables and interaction effects (n=269) 
 Entrepreneurial Attitudes Perceived 

Entrepreneurial 
knowledge 

Venture creation self-
efficacy 

General Enterprising self-
efficacy 

Entrepreneurial 
Intentions 

Variable Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Treatment 0.320 0.542 0.556 0.727 0.625 0.246 0.063 0.646 0.922 0.319 0.340 0.349 1.002 0.635 0.116 

Enterprising 
focus 

-0.021 0.073 0.772 0.105 0.084 0.212 0.023 0.087 0.790 0.080 0.047 0.090 0.066 0.085 0.438 

Business 
focus 

-0.128 0.080 0.107 0.071 0.094 0.452 0.069 0.095 0.466 -0.031 0.050 0.539 -0.036 0.094 0.704 

Gender(Male) 0.076 0.208 0.715 0.149 0.239 0.532 -0.014 0.247 0.956 0.145 0.130 0.266 0.162 0.242 0.504 

Prior EE 0.611 0.213 0.005 0.727 0.241 0.003 0.341 0.249 0.172 0.139 0.131 0.292 0.134 0.244 0.583 

Friends 0.140 0.060 0.020 0.216 0.070 0.002 0.242 0.073 0.001 0.091 0.038 0.016 0.252 0.073 0.001 

Baseline -0.617 0.062 0.000 -0.679 0.060 0.000 -0.541 0.057 0.000 -0.512 0.048 0.000 -0.439 0.050 0.000 

Treatment* 
Enterprising 

0.008 0.107 0.941 -0.113 0.124 0.362 0.070 0.128 0.583 -0.035 0.067 0.602 -0.142 0.125 0.260 

Treatment* 
Business 

0.028 0.106 0.789 -0.032 0.122 0.794 -0.150 0.126 0.237 -0.025 0.066 0.703 0.032 0.124 0.794 

Treatment* 
Gender(Male) 

0.013 0.293 0.965 0.056 0.337 0.868 -0.003 0.348 0.994 0.016 0.183 0.930 0.307 0.342 0.370 

Treatment* 
Prior EE 

-0.355 0.285 0.214 0.294 0.329 0.373 0.355 0.339 0.296 0.016 0.179 0.929 0.088 0.333 0.792 

Treatment* 
Friends 

-0.022 0.084 0.791 0.063 0.096 0.511 0.026 0.099 0.793 -0.015 0.052 0.780 -0.085 0.098 0.386 

Table 7: Interaction effects (entrepreneurial experience) 

Baseline-Follow-up with control variables (n=366) 

 Entrepreneurial Attitudes Perceived 
Entrepreneurial 

knowledge 

Venture creation self-
efficacy 

General Enterprising self-
efficacy 

Entrepreneurial 
Intentions 

Variable Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Treatment 0.221 0.092 0.017 1.142 0.132 0.000 0.406 0.124 0.001 0.031 0.076 0.686 0.320 0.115 0.005 

Age (14=0, 
15=1) 

-0.078 0.115 0.499 0.031 0.165 0.853 -0.019 0.155 0.902 -0.239 0.095 0.012 0.062 0.144 0.665 

Baseline -0.294 0.040 0.000 -0.497 0.047 0.000 -0.406 0.041 0.000 -0.355 0.041 0.000 -0.191 0.034 0.000 

Baseline-Follow-up with control variables and interaction effects (n=366) 
 Entrepreneurial Attitudes Perceived 

Entrepreneurial 
knowledge 

Venture creation self-
efficacy 

General Enterprising self-
efficacy 

Entrepreneurial 
Intentions 

Variable Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Treatment -0.067 0.208 0.750 0.726 0.299 0.016 0.367 0.281 0.193 0.162 0.172 0.347 0.267 0.260 0.304 

Age (14=0, 
15=1) 

-0.282 0.175 0.109 -0.264 0.251 0.295 -0.047 0.237 0.844 -0.145 0.146 0.320 0.025 0.219 0.908 

Baseline -0.301 0.041 0.000 -0.504 0.047 0.000 -0.406 0.042 0.000 -0.350 0.042 0.000 -0.192 0.034 0.000 

Treatment* 
Age 

0.358 0.233 0.125 0.516 0.333 0.122 0.048 0.313 0.878 -0.165 0.193 0.395 0.065 0.290 0.822 

Baseline-Endline with control variables (n=269) 

 Entrepreneurial Attitudes Perceived 
Entrepreneurial 

knowledge 

Venture creation self-
efficacy 

General Enterprising self-
efficacy 

Entrepreneurial 
Intentions 

Variable Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Treatment 0.273 0.133 0.041 0.498 0.163 0.002 0.243 0.162 0.134 0.049 0.083 0.556 0.279 0.155 0.073 

Age (14=0, 
15=1) 

-0.084 0.167 0.615 -0.176 0.205 0.392 0.232 0.204 0.256 0.103 0.104 0.321 0.142 0.197 0.469 

Baseline -0.537 0.060 0.000 -0.501 0.058 0.000 -0.433 0.055 0.000 -0.460 0.045 0.000 -0.341 0.047 0.000 

Baseline-Endline with control variables and interaction effects (n=269) 



 Entrepreneurial Attitudes Perceived 
Entrepreneurial 

knowledge 

Venture creation self-
efficacy 

General Enterprising self-
efficacy 

Entrepreneurial 
Intentions 

Variable Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Coeff. Std.err P-
value 

Treatment 0.099 0.301 0.741 0.831 0.371 0.026 0.142 0.367 0.698 -0.166 0.187 0.376 0.687 0.350 0.051 

Age (14=0, 
15=1) 

-0.201 0.247 0.416 0.050 0.304 0.871 0.164 0.301 0.586 -0.042 0.154 0.784 0.415 0.288 0.150 

Baseline -0.540 0.060 0.000 -0.493 0.058 0.000 -0.433 0.055 0.000 -0.466 0.045 0.000 -0.343 0.047 0.000 

Treatment* 
Age 

0.217 0.336 0.519 -0.414 0.414 0.317 0.126 0.409 0.759 0.268 0.209 0.201 -0.508 0.391 0.195 

Table 8: Interaction effects (age) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Questionnaire 
Does anyone in your family have another native language?  
No, Yes, me, Yes, my mother, Yes, my father, Yes, my siblings  
Do any of your parents, or the grownups you live with, have a university degree? 
How many of your parents, or the grownups you live with, are working?   
0=None, 1=One, 2=Both 
Compared to other families in your country, do you feel that your household income is… 
1=Below average, 2=Average, 3=Above average 
Many of my friends are interested in entrepreneurship 
1=Not at all, 7=To a high degree 
Have you ever participated in an activity which focuses on entrepreneurship/self-employment? 
Yes, No, Don’t know 
 
General entrepreneurial self-efficacy 

I am confident that I am able to...  
Managing uncertainty 
- A1. deal with sudden changes and surprises 
- A2. work under stress and pressure 
- A3. manage uncertainty in projects and processes 
Creativity 
- C1. come up with new ideas 
- C2. come up with new and different solutions 
- C3. find new ways of doing things 
Planning 
- P1. create a project plan 
- P2. set project goals 
- P3. structure tasks in a project 
Resource marshalling 
- M1. form partnerships in order to achieve goals 
- M2. network (i.e. make contact and exchange information with others) 
- M3. establish new contacts  

Educational focus – Enterprising skills 
To which degree do you agree to the following statements?  

In school I have been taught how to...  
- ES1. think creatively 
- ES2. come up with new ideas 
- ES3. transform ideas into action 
 
Educational focus – Entrepreneurial business skills 
To which degree do you agree to the following statements?  
In school there has been a focus on...  
- BS1. how to start a new business 
- BS2. the role of the entrepreneur in society 
- BS3. how to evaluate business ideas  
 
Venture creation self-efficacy 
Estimate your current ability to...  
- ESE1. start a company 
- ESE2. pursue a career as self-employed 
- ESE3. manage the challenges involved in the life of an entrepreneur 

 
Entrepreneurial intentions 

To which degree do you agree to the following statements?  
- INT1. I often think about starting my own company 
- INT2. I have business ideas that I want to realise 
- INT3. My goal is to become an entrepreneur 

 
Entrepreneurial knowledge 

To which degree do you agree to the following statements? 
 - EK1. I have a good understanding of what entrepreneurship/self-employment is 
 - EK2. I have reasonable knowledge about how to pursue a career as entrepreneur /self-employed 
- EK3. I know how entrepreneurs/self-employed people approach tasks involved when they start a new company 
 
Entrepreneurial attitudes 
In general, starting a business is…  
- Worthless / Worthwhile  
-Boring / Fun  
-Negative / Positive 
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