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ABSTRACT

Skills and attitudes associated with enterprise are cultivated through authentic experience and enhanced within the workplace; interest is growing in how they might be developed earlier.  Education is recognised as having a key role and schools and universities have introduced enterprise/entrepreneurship courses/programmes.  Research points to the need to convey knowledge about enterprise and employ teaching/learning approaches which encourage learners to strengthen their entrepreneurial self-efficacy (the enduring belief that they have the ability to perform specific tasks) and anchor intentions to pursue innovative careers, important in pursuing entrepreneurial pathways.  Programmes such as Enterprisers have been shown to deliver sustained changes in self-efficacy but transient changes in intentions; the authentic experience in EDGE, the programme featured in this paper, was hypothesised to have an enduring impact on both.  

This paper adopts the lenses of self-efficacy and entrepreneurial intentions to evaluate the impact on participants of the Encouraging Dynamic Global Entrepreneurs (EDGE) initiative, an eight-week (two weeks taught, six weeks experiential) summer programme in Scotland for high-school pupils and university students, focused on developing entrepreneurial capacity.  EDGE programme content, structure and teaching/learning approaches are explored.  Links with sources of self-efficacy, including authentic mastery, and how programme elements might stimulate changes in self-efficacy and intentions are discussed.  The programme has been offered twice, involving 145 pupil/student participants; this paper focuses on the results of the first offering of the programme, with 48 pupils.  Participants were surveyed using pre-, post-immersion, post-programme and six-month follow-up questionnaires.  Assessment tools used to measure entrepreneurial self-efficacy and intentions are outlined.  Analysis using SPSS explores programme outcomes and qualitative data complement quantitative analysis.  Findings show that EDGE delivers positive changes in self-efficacy and entrepreneurial intentions.  Six-month data point to sustained changes in self-efficacy items and entrepreneurial intentions, significant when compared with less experientially-based programmes such as Enterprisers.  Qualitative evidence points to the impact of EDGE in stimulating engagement in a range of enterprising and challenging activities.  Results suggest that educational interventions are able to impact positively on self-efficacy and intentions.  Comparisons with outcomes of other programmes suggest how different approaches to programme content and delivery realise important difference in participant outcomes.  Findings also suggest the importance of authentic experience in creating and anchoring positive changes in self-efficacy and intentions, with implications for entrepreneurship education and policy.
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INTRODUCTION

Governments in many developed economies are in a constant search for ways in which to invigorate their economies and increase levels of innovation and productivity as domestic organisations face increasing pressure from globalisation, in general, and newly industrialising countries, in particular.  An innovative and talented workforce is increasingly viewed as a key resource for all types of organisation.  Evidence suggests that many of the skills and ways of thinking associated with innovative and enterprising behaviour are developed through authentic experience and are, thus, enhanced in the workplace.  Nevertheless, growing attention is being paid to ways and means by which these attitudes and skills might be developed at an earlier stage.  Many governments are increasingly turning to their educational institutions, from primary schools to universities, to address human resources and other fundamental aspect of enterprise development.  During the last decade the United Kingdom (UK) government, in particular, has placed the education system at the centre of its drive to develop a more competitive and productive economy, evidenced, for example, by its Science Enterprise Challenge (SEC) initiative.  SEC placed significant resource at the door of universities to deliver enterprise education to science, engineering and technology faculties (Cooper et al., 2004; Cooper and Hetherington, 2005).  Many colleges and universities have engaged with the enterprise agenda, and developed curriculum- and non-curriculum-based programmes for students from across a wide range of disciplines.  Increasing numbers are extending engagement into arts, social science and elsewhere, so that enterprise is seen as a university-wide issue and not one which rests only within the business faculty.  Resulting programmes may be very effective at raising awareness of key issues; the extent to which they are able to nurture and develop critical skills and attitudes, and ultimately influence behaviour, may depend up a range of factors, since research suggests the importance of conveying not only knowledge about enterprise but also adopting pedagogical approaches which help to strengthen aspects such as confidence.  

When individuals leave the formal education system a very small minority will start their own ventures immediately.  Most will seek employment where the knowledge and awareness regarding the enterprise environment which they bring with them from their school/college/‌university-based education will mean that they are better-placed to understand the challenges which their employers face on a day-to-day, and longer-term, basis.  The authentic experience which they gain within the workplace provides opportunities to build upon education-based learning and identify suitable opportunities for exploitation.  After a period in employment a number will decide to pursue an entrepreneurial pathway.  There is strong evidence to suggest, however, that the majority of individuals who start ventures, particularly in technology-oriented sectors, do not do so until they are in their mid- to late-thirties (Cooper, 1973; Cooper, 2006; Harrison et al., 2004; Madjid, 2006; Roberts, 1991).  Thus, the skills and attitudes associated with innovation and enterprise on which they come to rely as they identify their own opportunity and shape their enterprise around it, are nurtured for, on average, a decade or more through authentic experience, gained within the workplace.  The majority of individuals, however, are unlikely ever to establish their own venture, but they may be extremely valuable innovators within organisations owned by others.

Some of the emphasis from government has been on the development of greater numbers of entrepreneurs.  In this rush to encourage more start-ups it is important that sight is not lost of the importance of having significant work experience which, evidence suggests, has been important in the development of existing entrepreneurs (see for example, Harrison et al., 2004).  Whist, by putting students through education programmes, it may be possible to fast-track individuals with respect to some key aspects, such as the acquisition of certain types of enterprise knowledge which might include areas such as intellectual property, there are other elements, including confidence, which are best developed through some form of authentic experience (Bandura, 1997).  The challenge for education, therefore, is to see how best it can introduce elements of authenticity into programme which are being developed for young people.

In developing suitable programmes research points to the need to convey not only knowledge about enterprise, but also to the importance of employing approaches to teaching and learning which stimulate learners to strengthen their confidence and commitment to pursuing entrepreneurial careers and their enhance their entrepreneurial self-efficacy, defined as their belief that they can successfully carry out the tasks which they will be required to perform if they are to become entrepreneurs (Anna et al., 2000; Cooper and Lucas, forthcoming; De Noble et al., 1999).  It is accepted that if individuals lack this self-confidence then they are much less likely to form companies (Shapero and Sokol, 1982), and are less likely to be successful in the businesses which they do start (Anna et al., 2000; Wood and Bandura, 1989).  Within this debate, the key role of authentic experience in fostering self-efficacy, as well as developing skills, appears to be less widely recognised.  The performance of authentic tasks is one of the four sources of self-efficacy within any domain (Bandura, 1997), the others being vicarious performance, social influence and emotional states.  In the development of self-efficacy Bandura emphasises the primacy of performing authentic tasks, which suggests that having the opportunity and occasion to develop skills through some form of authentic experience would be important in the development of young entrepreneurs.  Some degree programmes address the issue of experience by incorporating placements which offer students the chance to develop an appreciation for the range and complexity of activities within the workplace (Heinemann et al., 1992); “It is the interaction between the student and the work environment, including the work performed together with the relationships established with fellow employees that provides the best opportunity for learning” (p.23-4). 

Built upon the grounds that education-based interventions may bring about positive shifts in attitudes and intentions towards entrepreneurship, a wide variety of programmes is being developed to complement the range of one-off and term-/semester-long classes offered within schools, colleges and universities.  This paper evaluates the participant outcomes of an innovative entrepreneurship education initiative which has been designed to incorporate an authentic experience component.  The Encouraging Dynamic Global Entrepreneurs (EDGE) programme is a result of collaboration between higher education and public sector agencies in Scotland (including Scottish Enterprise Dunbartonshire, Careers Scotland and the Scottish Executive).  This eight-week programme, designed to increase entrepreneurial capabilities and intent, includes a six-week company placement where participants work within their own consulting enterprise.  This provides the opportunity to explore the role of such authentic experience for younger students.  

Whilst the focus of the paper is on the results of an evaluation of the outcomes for EDGE, strong parallels in content and modes of delivery of its taught programme with Enterprisers, a one-week, residential enterprise programme developed with support from the Cambridge-MIT Institute (CMI) (www.enteprisers.org.uk and Cooper and Lucas, forthcoming), means that is possible to identify the added contribution of the authentic experience present in EDGE as both programmes have been evaluated using a common methodology.  Based upon the results of prior research regarding the role of authentic experience (Lucas et al., 2006) and Enterprisers (Cooper and Lucas, forthcoming) it was hypothesised that while the taught elements of both programmes might be successful, the value-added of the authentic experience would be demonstrated by finding larger and more enduring effects among EDGE participants.  Findings are presented which explore participant development of skills and abilities, their self-confidence in their abilities and changes in entrepreneurial intent.  Implications for enterprise education are explored.

RELATIONSHIPS BETWEEN SELF-EFFICACY, INTENTIONS AND BEHAVIOUR

An individual’s levels of confidence and self-belief in his or her abilities to perform successfully the tasks associated with establishing a new venture will have a very strong influence up whether or not he or she undertake such behaviours (Chen et al., 1998; Shapero and Sokol, 1982) and whether he or she is successful in their pursuit.  Self-efficacy (Bandura, 1997) is central to an individual’s willingness to act entrepreneurially across a wide range of activities which include identification of opportunities capable of supporting the creation of a new venture and the pursuit of such opportunities.  According to Bandura (1997) self-efficacy beliefs are, “beliefs in one’s capabilities to organise and execute the courses of action required to produce given attainments” (p.3).  The levels of self-efficacy possessed with respect to a range of aspects will have a significant impact upon the likelihood that individual will engage in those activities, particularly if they are seen as difficult or challenging, as those with low levels of self-efficacy will be likely to shy away from challenge, or, if they do try an activity, will be more inclined not to persist in the event of initial failure.  By contrast, highly self-efficacious individuals will be inclined to take on challenges which are beyond their current known capabilities, and if they do not succeed first time, will still be enthusiastic to try again in the belief that they are capable of achieving the desired outcomes, given sufficient effort or favourable circumstance.  The inclination of highly self-efficacious individuals is to reach beyond their known limits which means that when they are successful their self-efficacy levels rise to new heights, stretched beyond their previous boundaries.  Lucas and Cooper (2004) suggest that self-efficacy underpins a range of dimensions and behaviours highly relevant to the enterprise agenda, such as innovation and opportunity recognition (Ardichvili et al., 2003) and career persistence (Mau, 2003).  

A number of behavioural models are founded upon the concept of self-efficacy and point to how it may influence both intentions and behaviour.  Intention to start a company is seen as central to entrepreneurship (Bird, 1988; Krueger, 1993; Krueger at al., 2000) and an individual’s beliefs regarding their abilities in associated tasks are likely to influence whether or not they pursue such behaviour.  A series of steps, however, lie along the causal path between beliefs and behaviours, owing to the fact that beliefs inform attitudes, which in turn inform intentions, which ultimately lead to behaviour (Fishbein and Ajzen, 1975).  Realising shifts in beliefs and attitudes is not in itself enough to deliver changes in behaviour; individuals require to form intentions to behave differently as a pre-requisite to action.  In forming intentions an individual will take into account constraints imposed by their background/experience as well as by the external environment.  Boyd and Vozikis (1994) make reference to Ajzen’s (1987) work which links perceived control over behaviour with Bandura’s self-efficacy concept.  Both are built around the idea of perceptual factors associated with attaining particular goals.  Shapero and Sokol (1982) introduce aspects of desirability and feasibility whereby perceived desirability, or personal attractiveness of starting a new business, and perceived feasibility, built around a sense of personal capability, will both be influential in shaping intentions to act.  It is suggested by Krueger et al. (2000) that raising perceived desirability and feasibility of entrepreneurship will help to shape positively intentions towards the activity.  

Betz and Hackett (1981, 1997) argue that self-efficacy is a key determinant in career intention since confidence to succeed in pursuit of a particular career is likely to influence which path is chosen.  If individuals are to select a route which is non-standard, difficult or challenging they will require higher levels of self-efficacy; here the link between self-efficacy and the ability to persist in the face of difficulty is highly relevant to those in pursuit of entrepreneurial pathways where confidence is central to starting a company.  Here, prospective venturers require confidence in their abilities in areas which include innovation, opportunity recognition and the intention to start a venture (Anna et al., 2000; Ardichvili et al.; 2003; Baum and Locke, 2004; Chandler and Jansen, 1992; Chen et al., 1998; Krueger, 1993, 2000; Krueger and Brazeal, 1994; Markman et al., 2002).  

Education and Experience as Means of Simulating Change

The above discussion suggests that if educational programmes are to bring about increased levels of motivation towards the pursuit of entrepreneurship, programmes should seek to have a positive impact upon levels of confidence in areas associated with innovation and enterprise, such that individuals are keen to try new things and also persist if and when faced by difficulty.  In this way, entrepreneurship may be perceived as within the capability of the individual, and the new behaviour deemed to be feasible.  If students are to be attracted towards enterprise, as either an entrepreneur or an employee, educationalists would do well to consider which pedagogical techniques are likely to build the skills and abilities associated with entrepreneurship and present enterprise as a feasible and desirable option; in this regard, the techniques one uses to teach may be as important as the curriculum content which is delivered.

Those involved in the development and delivery of educational courses and programme have a variety of teaching and learning approaches to choose from to facilitate the process of entrepreneurial learning by creating bridges between the acquisition of theoretical knowledge and the assimilation of that learning through experience generated through practice (Cooper et al., 2004).  Cooper et al. (2004) conceptualise an entrepreneurial learning continuum: “At one extreme is the traditional low-involvement lecture, at which the student is passive and the transfer of knowledge is one-way. Attempts to engage students in more active participation/learning through case studies mark a position further along the scale, while in-company projects are at the high involvement end of the spectrum” (p.13).  Earlier comments regarding the importance of bodily/emotional states for contributing to the development of self-efficacy suggest that levels of student engagement in the learning process may be important.  The greater the level of active engagement of the learner the greater the likelihood that the experience will result in positive changes in self-efficacy levels.  Some approaches along the entrepreneurial learning continuum involve the facilitation of learning through the experience of others (Rae and Carswell, 2000), which may be allied with vicarious experience as a of source of self-efficacy in the context of Bandura’s (1997) characterisation.  The use of entrepreneurs within the classroom provides students with opportunities to learn directly from those with first-hand experience of venturing (Chen et al., 1998).  In sharing lessons, it is important that entrepreneurs do not make venturing sound easy; emphasis on the difficult aspects of venture creation helps to emphasise the need for persistence to overcome the challenges.

Gaining subject mastery through authentic experience was identified earlier as, arguably, the best way of developing self-efficacy within specific areas (Gecas, 1989; Pajares, 1996).  Placements (Heinemann et al., 1992; Lucas et al., 2006) and other forms of in-company project (Cooper at al., 2004) offer valuable opportunities for students to see enterprise in action, vicariously, and to acquire authentic mastery by engaging in activities and tasks which are realistic, reflective of real work and, thus, constitute authentic experience.  There is evidence to suggest the value of internships in improving significantly the performance of students who engage in them compared with those who have not (English and Koeppen, 1993).  Experience within organisations may increase levels of knowledge and motivation of those who have aspirations to pursue a career path as an entrepreneur or employee in a small organisation by making “subsequent study more meaningful” (Beard 1998).  Work by Gibson (2004) and Scherer et al. (1989) points to how high levels of engagement between the learner, the entrepreneur and the entrepreneurial venture may have a stronger influence upon the learner’s perception of feasibility and desirability associated with pursuit of an entrepreneurial opportunity.  It is important to note that any influence may be positive or negative as the learner may, as a result of the experience, recognise that he or she lacks the requisite skills (not feasible) and/or no longer see the career outcome as rewarding (not desirable).  
The tenet of the above discussion is that it is important to consider theoretical and conceptual issues during the process of programme design and development.  It is possible to design-in elements which have the potential to bring about an increase in levels of self-efficacy and nurture positive perceptions around the concept of desirability of entrepreneurial pathways by drawing upon a variety of approaches to teaching and learning.  It is important to consider not only what is taught but how it is taught if learning outcomes are to be maximised.  In light of the above discussion the focus is now turned to consideration of the EDGE programme and presentation of the results of its evaluation.

THE EDGE PROGRAMME

The EDGE programme is product of a collaboration between stakeholders who are committed to the development of human capital and support of economic development through the establishment of new and growth of existing ventures.  Original stakeholders within the partnership include Scottish Enterprise Dunbartonshire, Careers Scotland, the University of Glasgow and Columbia University (US).  These founder members have been joined more recently by others which include Glasgow Caledonian University from the UK and three overseas Universities - Simon Fraser and the University of Waterloo from Canada and the University of Warsaw.

The programme brings together Scottish school pupils who have just completed their final or penultimate year of high school (one third of total participants) and undergraduate university students from the UK (one third) and overseas (one third).  The programme has run in its entirety on two occasions.  The pilot programme in 2005 involved 48 participants, undergraduates from Glasgow (15) and Columbia Universities (16) and high school pupils (17) from Dunbartonshire, Scotland.  The undergraduates were from a range of disciplines, including business/management, engineering and literature.  The school pupils represented an equally diverse group; eight had studied business/management the previous year and a further six intended to study it the following year.  The second offering of the programme brought together 97 participants, this time adding in school pupils from Glasgow, and university students from Glasgow Caledonian, Simon Fraser, Waterloo and Warsaw.  This paper concentrates on the first offering of the programme.

In terms of the discussion on different approaches to teaching and learning, EDGE offers a wide variety of opportunities for participant learning and development.  The early part of the programme (the first two weeks of the pilot and the first week and a half of the programme in the second year of operation) is termed the immersion phase, and it is designed to provided students and pupils with substantial knowledge regarding a range of topics associated with business and enterprise.  Topics include creativity, the identification of market opportunities, the design and conduct of market research, steps in business planning, the identification and acquisition of resources, methods for building effective teams and best practice in business consulting.  Participants are also familiarised with their locality through a tour to aid orientation for the second phase of the programme which involves undertaking consulting projects for local companies.  A range of guest speakers are brought in to contribute to the immersion programme to provided exposure to multiple role models, including entrepreneurs and others, such as accountants and marketing consultants, who support the entrepreneurial process more broadly.  These represent diversity in terms of gender, age and sectoral background, providing multiple opportunities for participants to identify with someone whose experience, social context and background they might relate to.  Exposure to appropriate role models can lead to an enhanced sense of feasibility, “if they can do it, so can I”, and also greater sense of desirability, if the role model’s context is viewed favourably.  

The immersion phase is followed by a period of six-weeks (or slightly more in the second year of the programme) when participants work in consulting teams in groups of six (broadly two pupils and four students).  During this time each team is required to undertake business development consulting projects for two entrepreneurial ventures.  These are real projects, during which participants gain authentic experience of what it is like to run a small consultancy business and work with proper clients; Train and Elkin (2001) maintain that the most effective learning occurs when it is grounded in real-life experience.  Each team is provided with a dedicated office, telephone and computer/internet access.

At the start of the consulting phase teams are provided with a short brief for each project.  They then meet the client to scope the project and engage as often as is required to deliver on the project.  The groups are required to develop a final written report for each client and make a formal presentation of the findings to each at their premises.  A different team member leads the team during each of the six weeks of the consulting phase.  Each team also develops a business plan based around the exploitation of its own opportunity.  This is presented to a panel of experts at the end of the overall programme.  Each project group is supported by a mentor during the consulting phase.  All participants meet on Friday afternoons for a collective learning review which provides opportunities for reflection, feedback and sharing of experience.  Every participant is also encouraged to keep a personal reflective diary/learning log throughout the programme.  

Figure 1 presents an overview of the principal programme elements and the types of learning opportunity they provide.  It identifies the proximity of the participant relative to the entrepreneur as a source of learning as well as indicating the likely influence of activities on the perceived feasibility towards entrepreneurship.  A range of individual programme element are mapped onto the ladder of learning and entrepreneurial learning continuum (Cooper et al., 2004), which depict a spectrum of learning opportunities where engagement in learning and, arguably, depth of learning increase as one climbs up the rungs of the ladder.  The potential for influencing perceived feasibility of pursing an entrepreneurial pathway also increases.

	
	Learning activity/ opportunity
	Programme element
	Sources of learning

and

influence on feasibility
	
	Entrepreneur engagement/ learning ‘stance’
	

	Experiential Learning Continuum
	In-company placement
	In own consulting company team
	Authentic mastery,
 vicarious learning, 
persuasion, reflection

Feasibility**
	
	High, 
extremely active
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Company-based project
	Consulting projects for entrepreneurial 
ventures
	Authentic mastery, 
vicarious learning, persuasion, reflection

Feasibility**
	
	Moderate,
 active
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Networking events
	Networking events
	Authentic mastery, 
vicarious learning 
bodily states, persuasion

Feasibility*
	
	Moderate, 
active
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Entrepreneur presentations
	Guest speakers
	Vicarious learning, 
persuasion
reflection 

Feasibility*
	
	Modest, 
active
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Interactive exercise
	Coat of Arms

 Creativity

Idea pitching
	Quasi-authentic mastery, persuasion, bodily states, reflection

Feasibility*
	
	Modest,
 active
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Lecture style large group sessions
	Core concepts
	Vicarious,
reflection

Feasibility
	
	Very low, 
passive
	


Potential influence on perceived feasibility:  no star =very modest *= medium ** = strong.

Figure 1: EDGE programme elements mapped to entrepreneurial learning continuum and ladder of learning

Source: Adapted from Cooper et al. (2004)

RESEARCH APPROACH
The work reported here adopts an approach which been is being used in a continuing programme of evaluation using quasi-experimental concepts (Campbell and Stanley, 1963).  The methodology uses a pre-test questionnaire survey, an end of immersion survey, an end of programme survey and a follow-up survey undertaken six months later to understand the effectiveness of the EDGE programme.  The fact that a similar approach was used to evaluate Enterprisers (Cooper and Lucas, forthcoming) and that both programmes have intensive, taught programmes with similar content and purpose, allows for any differences to emerge as a result of the one major difference, the period of work experience.  

Data collected before and immediately after the intensive programme serve as a baseline to enable the magnitude of any programme effects to be captured.  The survey at the end of the period of consulting work facilitates identification of any incremental effect it might have.  Finally, the survey six months after the end of EDGE helps to determine which effects are transitory, and which endure.  The six-month survey is instructive in this research but is based upon a subset of the full number of students.  Of the 48 students who participated in EDGE 2005, 37 completed the six-month follow-up for a 75% response rate.  This analysis considers only those students who had completed the relevant questions in all four surveys for EDGE.  

MEASURES AND RESULTS

The research draws on measures from four points in time which are used to identify the nature and size of any programme effects, as well as point to any differences between programmes.  The areas of analysis discussed here had to do with the self-rated confidence of participants in their abilities that are considered important to entrepreneurship and the strength of their intention to become an entrepreneur. 

Entrepreneurial Career Self-efficacy

The study used a concept of entrepreneurial self-confidence which included self-rated confidence to pursue entrepreneurship as part of their career.  Adopting an approach suggested by the work of Lent and Hackett (1987), participants in the EDGE programme were asked if they could perform the tasks and meet requirements needed to have an entrepreneurial career.  EDGE participants were asked to make summary judgments about their understanding of what is required to become an entrepreneur, and then, separately, whether they could start a company should they choose to do so.  Respondents provided their responses in the form of ranking of their confidence on a scale which ranged from poor to excellent relative to others. 
Data presented in Table 1 indicate that at the end of the intensive, taught programme, before the EDGE participants started their placements, the programme is shown to have had a significant effect, with participant confidence increasing for both questions.  EDGE participants show an overall increase from 17.1% at the start of the programme to 60.0% six-month after.

Table 1 Self-efficacy items measured at different points of the programmes

	Per cent believing they have very good to excellent skills relative to others.
	Programme
	% Start of programme
	% At end of EDGE
 immersion & End of Enterprisers
	% At end 
of EDGE
	% Post 
 6-months

	1. Understand what it takes to start your own business.
	EDGE
	17.1
	51.4
	74.3
	60.0

	
	Enterprisers
	23.3
	64.4
	
	51.1

	2. Start a successful business if you want to.
	EDGE
	20.0
	40.0
	68.6
	60.0

	
	Enterprisers
	16.7
	61.1
	
	37.8

	Mean scores, Entrepreneur Career scale.  
	EDGE
	3.50
	4.43***
	4.94***
	4.69***

	
	Enterprisers
	3.41
	4.75***
	
	4.27***


For this and other table below, tests of statistical significance involve using the participant scores at the pre-test as a baseline, and comparing that baseline in turn with each succeeding stage.  For example, the EDGE scores leading to an average of 4.69 after six months is compared with the pre-event results with an average of 3.50.  As a result of missing data, the EDGE panel has 35 participants; Enterprisers has 90. The average alpha for 4 points in time for the EDGE students is .784, but with an alpha of .588 at six months.  Given the relatively small number of EDGE cases, these alpha coefficients and the nonparametric nature of the separate items, statistical test for the significance of differences here and below is calculated with the Wilcoxon Signed Ranks test.  The average Cronbach’s coefficient of reliability for the Entrepreneur Career scale for the 3 points in time for Enterprisers students is .807, with an alpha of .850 at six months.  

The immersion period for EDGE was followed by the six weeks spent undertaking the business consulting projects in teams, and data presented in Table 1 point to the additional effect of this programme element as the EDGE students.  Comparison with results of Enterprisers shows that EDGE, by this point, approached the levels shown by Enterprisers participants or exceeded them.  EDGE participants now have higher confidence both that they understand what it takes to start a company and that they can actually start a company if they want to.  A further and, arguably, more rigorous test of the effects of EDGE is found in the results of the survey conducted six months later.  As can be seen for the separate items, the confidence levels of the EDGE participants had remained high, whereas the levels of confidence for the Enterprisers students had fallen back to well below the post-programme levels. 

Table 1 also shows the results of creating a scale which sums and averages the responses for the two items to construct a measure of self-confidence that one can pursue an entrepreneurial career.  The starting point for EDGE of 3.50 shows an increase to 4.43 at the end of the taught programme, and then a marked increase to 4.94 by the end of the six-week consulting period.  Although the figure had fallen six months after the programme to 4.69, it still represented a statistically significant increase on the base figure, at the p < .001 level.  Comparison with Enterprisers indicates that while it had a clear effect, with levels rising from 3.41 to 4.75, six months later it had fallen to 4.27.  The enduring impact is higher among the EDGE students.  

Entrepreneurial Intent
Many programmes are designed to increase intentions amongst participants to be more entrepreneurial or start companies; thus, an important measure for the effectiveness of EDGE is its ability to build such intentions amongst participants.  A measure of an individual’s level of intent to pursue entrepreneurship was included to see if any increase in entrepreneurial self-confidence or the attractiveness of becoming an entrepreneur might be associated with an effect on the intention to start a company.  Participants indicated their agreement with a set of statements on a 7-point scale from “strongly disagree” to “strongly agree”.  One statement concerned joining a start-up in the near term, another asked about their determination to start a company sooner or later, a third explored the attractiveness of high risk/high pay-off ventures, and a fourth enquired whether one often thought about starting a company (Table 2).

Responses for those who agreed or agreed strongly agreed are combined to show the levels at the four survey points (three for Enterprisers).  These results show that the levels of intention were quite similar for EDGE and Enterprisers for three statements.  The only area where they differed by more than 5% was with respect to joining a start-up in the relatively near future.  The creation of an entrepreneurial intentions scale, by summing and averaging the four items, generated the results in Table 2.  EDGE students had an average of 4.98, which is just below a figure of 5 which would represent an average of agree slightly (the average for Enterprisers average was 5.35).  

Table 2 Entrepreneurial intent items for EDGE and Enterprisers

	Percentage agreeing or agreeing strongly to statement (7 point scale)
	Programme
	% Start of programme
	% At end of EDGE immersion & End of Enterprisers
	% At end 
of EDGE
	% Post 
 6-months

	1. If I see an opportunity to join a start-up company in the next few years, I’ll take it
	EDGE
	29.0
	45.2
	51.6
	45.2

	
	Enterprisers
	38.2
	59.6
	
	52.8

	2. The idea of high risk/high pay-off ventures appeals to me
	EDGE
	38.7
	41.9
	54.8
	58.1

	
	Enterprisers
	38.2
	44.9
	
	33.7

	3. I often think about ideas and ways to start a business
	EDGE
	54.8
	64.5
	67.7
	58.1

	
	Enterprisers
	57.3
	69.7
	
	65.2

	4. At least once I will have to take a chance and start my own company
	EDGE
	61.3
	74.2
	74.2
	67.7

	
	Enterprisers
	66.3
	82.0
	
	74.2

	Mean score, Intention scale, of four items with EDGE panel =31  and Enterprisers panel = 88.
	EDGE
	4.98
	5.49***
	5.60***
	5.45***

	
	Enterprisers
	5.35
	5.67***
	
	5.44 


All tests of statistical significance involve in each instance using the participant scores at the pre-test as a baseline, and comparing that baseline in turn with each of succeeding stages.  Due to missing data, the EDGE panel has 31 participants; Enterprisers has 89.  The average alpha for 3 points in time for Enterprisers is .658, with an alpha of .702 at six months.  The alpha for 4 points in time for the EDGE students is .653, and the alpha at six months is .773.

EDGE had a clear effect on the students’ level of intention to be entrepreneurs.  At the post-test after the taught immersion phase of the programme, the average for overall intention had risen to a statistically significant 5.49 when compared with the pre-programme baseline.  The average continued to rise to 5.60 after the consulting phase.  Six months after the programme average intention had dropped to 5.45, but this was still significantly higher than the average of 4.98 at the pre-test, at p < .001.

Comparison with Enterprisers shows some interesting differences.  The average for Enterprisers rose to 5.67 at the end of the programme, significant at p < .001, however, it has dropped back to a statistically insignificant level of 5.44 six months after the programme.  Thus, there is little evidence that the Enterprisers programme has had any consequential long-term effects upon entrepreneurial intention compared with EDGE where a substantial effect was still evident.

DISCUSSION AND CONCLUSIONS

The research reported here benefits from an approach to assessment which involves repeated measures to evaluate both short- and longer-term impacts of an education intervention.  The ability to draw comparisons between the impact of the EDGE programme and that of other programmes, such as Enterprisers, results from using common approaches to assessment to help distinguish between contrasting results, and identify ways in which different programme elements might be responsible for delivering different outcomes and benefits.  Such results are of significant interest to those who are concerned with the design and delivery of enterprise education programmes and to those who provide support and funding.

The results presented here for the EDGE programme illustrate that the teaching of entrepreneurship can deliver increased levels of student self-confidence in areas associated with the formation of new enterprises.  The EDGE programme was intended to build entrepreneurial capacity and to increase the likelihood that participants would pursue entrepreneurship; results show that it has been successful in generating such outcomes.  The data presented here for Enterprisers suggests that it too is able to generate significant benefits, which endure through time.

EDGE involves a period of intensive participant interaction during the immersion programme, followed by the month and a half of authentic experience in consulting teams which is also characterised by intensive working so that participants spend many hours working together on assignments and activities central to the programme.  Findings suggest that these periods of intense social interaction and inter-personal practice had marked effects.  As a residential week-long programme Enterprisers also involved deep levels of social interaction and it again is shown to bring about marked changes in self-confidence.  The intensive nature of EDGE and Enterprisers means that in noting post event levels with respect to the various measures, whatever changes are recorded can be attributed to student participation in the programmes as the nature of the programme left little or no opportunity for other factors to have had a marked effect.  Analysis of the data  collected six months later lends weight to the conclusion that the end of programme results were not just transient and the result of post-programme enthusiasm, but were instead evidence of real change.

Other results from the six month survey with respect to self-efficacy items not presented here showed that levels with respect to a sizeable number of items had continued to rise after the end of the overall programme.  Qualitative data point to subsequent engagement of participants in a variety of enterprise-related activities and group activities where pupils and students had taken on leadership roles, giving them the opportunity to continue to develop their skills and feed their self-efficacy.  Feedback from participants suggests that involvement in EDGE acted as a stimulus to kick-start proactive engagement in often quite challenging activities.  The higher levels of self-confidence had encouraged participants to engage in new activities, which had provided the opportunity for development of further confidence in skills and abilities, establishing a positive, virtuous spiral of development, as the theory would suggest might occur.

While the six month follow-up surveys also show that while heightened levels of self-confidence persisted, there are consequential differences between the two programmes with respect to intentions.  Findings with respect to the EDGE programme suggest that the consulting period had brought about sustained changes in intentions, arguably anchored by the opportunity to work in close proximity with entrepreneurial individuals and ventures, whilst themselves operating within an entrepreneurial consulting company, albeit for a short period of time.  This period of experience also provided opportunities for EDGE participants to test out their skills in an authentic context, where evidence of successful practice provided feedback to anchor confidence in skills. 

These results suggests the importance and potential value of building elements of authentic experience into programmes if one wishes them to have enduring effects on entrepreneurial intent and anchor self-efficacy levels.  Authentic engagement is not widespread in educational programmes and the challenge for educators and policy makers is to determine how it might be made more widely available.  Such developments are not without significant resource implications, but the apparent power of authentic experience to develop the skills, attitudes and intentions which are important precursors to enterprising behaviour make it an issue which would appear important for policy and programme designers to address.
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