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The role of entrepreneurs in stimulating growth in the small business economy has received

significant interest in the last three decades. This growing interest is prompted, in part, by the

government’s assumption that the establishment and expansion of existing small firms could

be greatly enhanced by the promotion of entrepreneurial education programmes in colleges

and universities. Whilst there has been significant interest in the role, type and effect of

entrepreneurs in the economy, few studies have examined the effect of entrepreneurial

programmes on the progression of an idea through to commercialisation. This is because such

research, whilst seemingly desirable, is problematic. Evidence can be gleaned through the

development of suitable conceptual frameworks and methods, to assess the role and impact of

entrepreneurial programmes on the commercialisation of products or processes, and the

enhancement of entrepreneurial capabilities. To address this problem, the research will

examine different approaches and frameworks that have been developed and applied hitherto.

The objective of this will be to highlight the difficulties in assessing the motivations, cognitive

and behavioural changes of entrepreneurs. Also, the research will demonstrate the need to

undertake adequate controls, which illustrate possible improvement in entrepreneurial

capabilities, networks, and credibility in comparison to students that embarked on courses

without entrepreneurial elements. The process will confine itself to business development

within the higher education (HEI) context.

The MSEC has as its remit to provide opportunity, education, awareness and training to

foster entrepreneurship within science and engineering departments across four universities in

Greater Manchester. This setting will provide a unique situation in which to investigate the

development of germinal technology businesses from the inception of an idea to the point of

incubation, prototype development and investment. There is a requirement to understand the

needs of the virgin entrepreneur, possible obstacles to commercialisation and the process of

new venture creation.

The methodology to be adopted has been identified, and forges new ground on combining

positivist and phenomenological paradigms. The multi-paradigm approach supports the use of

critical incident technique to reveal greater insights in to the personal and cognitive

development of virginal entrepreneurs, the suitability of enterprise programmes to act as

catalysts for venture creation, and their role in supporting technology transfer. The research

will not only confine itself to examining undergraduate and postgraduate projects within

MSEC’s business creation unit, but will also continue to assess the experience of

entrepreneurs’ when they leave the programme. The research also documents the economic

R&D Management 33, 2, 2003. r Blackwell Publishing Ltd, 2003. Published by Blackwell Publishing Ltd, 117
9600 Garsington Road, Oxford OX4 2DQ, UK and 350 Main Street, Malden, MA 02148, USA.



contribution of the programme, in terms of generation of new technology-based firms and the

impact of entrepreneurs joining established small firms. Ultimately the aim is to build a long-

term picture of the role of enterprise programmes in HEIs that will inform policy and practice.

1. Context

A crucial part of governmental industrial and
innovation policy is to support entrepre-

neurship and the creation of new business
through various programmes. The White Paper
(2001) on enterprise, skills & innovation set out
the government’s objectives for how it should
work with individuals, communities and business
to help them create opportunity through change.
This builds upon previous policy, which in 1993
identified the importance of utilising the UK’s
science and research base (Realising Our Poten-
tial, Cm 2250) and utilising knowledge to produce
higher value added goods and services (Our
Competitive Future: Building the Knowledge
Driven Economy, Cm 4176). Whilst the 1998
White Paper [Cm 4176] has been borne out in the
last three years, the UK’s economy still lags
behind that of its major European counterparts
(HM Treasury, 2000). As a result, the challenge is
now to address barriers to growth at several
levels. At one level the government is keen to
address what it considers to be a lack of
enterprise culture within the education and
training system, and at another level, what it sees
as a lack of technology transfer from universities
to industry. To this end, significant investment is
being targeted to an incubator fund, to ensure
support is available to small business formation.
There is also increased funding for the exploita-
tion of technologies (identified by the Foresight
exercise) by high technology based firms. A
number of studies, however, have shown that
whilst there is the potential in the UK’s small
firms to grow, there is often a perceived mismatch
in supply and demand of suitably talented
individuals to assist business growth (Storey,
1994). Consequently, much of the Government’s
policies have focussed on business support
agencies. These have also been supported by
private initiatives driven by industry intermedi-
aries. However, studies have revealed that such
support infrastructure may not always be bene-
ficial, especially where there is a shortage of
resources within the SME, a bewildering number
of schemes, and a distrust of the trainers when

dealing with commercially sensitive products
(Allman, 1996; Amos, 1998). Possible alternatives
to such policies are in the training of graduate
and postgraduate scientists and engineers with
suitable and appropriate skills that can be used
immediately by the SME.
Within the UK the development of scientists

and engineers skilled in enterprise and business
skills is being tackled by the creation of twelve
science enterprise centres. The centres are estab-
lished in cultures of academic excellence in
science and engineering and supported initially
by a pump-priming grant from the Office of
Science & Technology (OST). Their remit is to
work with businesses, foster and promote the
commercialisation of science and technology
through enterprise and entrepreneurship, utilising
the university research base. Whilst regionally
focussed, the science enterprise centre, in partner-
ship with the university is able to educate
engineers and scientists to become entrepreneu-
rially focused individuals interested in commer-
cialising; their own ideas, university research, or
technologies, product and services that organisa-
tions cannot commercialise themselves. These
programmes depart from the traditional content
of management courses where the student re-
mains at arm’s length from the reality of product
development. Instead, the enterprise courses are
delivered in concert with real life patent issues, IP,
manufacturing and product evaluation difficul-
ties.
Over the last two decades there has been an

increase in the number of courses and pro-
grammes aimed at entrepreneurship and enter-
prise, primarily within the USA. Within the UK a
limited number of programmes do exist such as
undergraduate enterprise modules and hybrid
MBAs incorporating entrepreneurship elements.
It is realised that these programmes are insuffi-
cient to address the problem of the need for a
cultural shift from an education system that is
theoretical and analytical rather than practical
and applied. A balance needs to be struck in
which students are given a framework of under-
standing that is extended to the development of
capability at individual and team levels.
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The difficulty lies in determining the effective-
ness of an entrepreneurial education programme
in creating new ventures, producing students with
the appropriate skills to start a new venture, or
assist in the growth of existing enterprises. Other
questions also remain, such as what type of
learning process or experience is required to truly
equip the student with the skills necessary to
make a significant contribution to venture crea-
tion. Such perspectives require analysis of the
start up process, which have certainly been under-
researched (Aldrich, 1999). Consequently several
different levels of analysis are required to provide
a more holistic view on the impact of entrepre-
neurial education programmes. At a macro level,
this study will review extant literature to assess
the impact of entrepreneurial education on
venture creation. This will try to identify what
programmes and models have been particularly
successful, and whether there is any best practice
in this activity. At a meta level, there is a need to
understand whether such programmes assist in
enabling greater commercial focus of university
research, with positive outcomes of higher
incubation rates and revenue generation from
such activity. There is also the need to understand
if such programmes provide sufficient reward to
enable more successful and sustainable relation-
ships between university research departments
and firms. At the micro level, there is the need to
understand what skills are needed to develop
entrepreneurial capability and awareness. Here,
there is also a need to contribute to theory on
learning, such as what learning periods or
episodes (sometimes traumatic and stressful) are
required to produce higher learning in enterprise
related activities.
Consequently, the approach will not confine

itself to detached observation but seek explana-
tion from the subjects perspective – that of the
virgin entrepreneur.
It is first necessary to review a significant

number of studies that have tried to identify
factors that have contributed to venture creation
from HEIs.

2. Review of existing programmes

With the growth of entrepreneurial education
programmes there has been significant interest in
their effectiveness. For some time there has been

intense debate in the field of entrepreneurship as
to whether students can be taught to become
entrepreneurs (Sexton and Upton, 1987; Heeb�ll,
1997; van der Sijde et al., 1998). Whilst most of
the empirical studies conducted state that en-
trepreneurship can be taught, and that such
education can enhance entrepreneurial activity,
evaluating the impact or performance of an
educational programme is far from easy. A
review of the literature reveals that many studies
have focussed on: course content and its appro-
priateness, efficacy of different pedagogical ap-
proaches, the number of students starting
their own business or working for an existing
organisation, and the effectiveness of Higher
Education Institutions (HEI) in promoting re-
gional growth (Amos, 1998; Cosh et al., 1998;
Syeda-Masooda et al., 1999; Westhead, 1998).
Interestingly, what some of these studies have
been unable to demonstrate is the efficacy of
training on small firm performance (Amos, 1998;
Cosh et al., 1998).
A review of pedagogical approaches is pro-

vided by Fiet (2000a), which examined the
implication of teaching students theory, and
agreed with Kuhn (1970) in identifying the
importance of teaching theory to students. How-
ever, examining a number of syllabi, Fiet (2000a)
concluded that in order to assist students to
become skilled in theory based competencies,
there is a need to develop new approaches to
practise theory-based skills. Fiet (2000a) con-
cluded that the practice of theory-based activities
requires new approaches targeted at improving
potential entrepreneurs’ chances of success in the
market place. Such approaches should attempt to
address the problem of anecdotal teaching, which
is limited because the type of situation an
entrepreneur is likely to encounter will probably
not fit the type described in the classroom, nor
will studying entrepreneurial profiles from case
studies inspire potential entrepreneurs’ unless
they fit the same profile (Fiet 2000b). Fiet
(2000b) identified that more cumulative theory
building is required which can be corrected in the
light of contradictory, biased, or inaccurate
evidence.
Vesper and Gartner (1997) attempted to

measure and evaluate entrepreneur programmes
offered by a number of business schools and
universities in the USA, Canada and Europe.
The courses were evaluated using the Malcom
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Baldridge National Quality Award criteria, which
assesses 20 requirements under seven themes;
leadership across the institution, information
analysis, strategic planning, human resource
development and management, educational and
business process management, student focus, and
school performance results. Their study, whilst an
attempt to depart from traditional ratings criter-
ia, to more robust evaluation, focussed on the
management structure that supports the pro-
gramme’s delivery. The assessment produced a
significant difference in how universities ranked
their own programme, and was generally scep-
tical of existing ranking schemes. Furthermore,
Vesper and Gartner (1997) highlighted weak-
nesses in current programme evaluation techni-
ques, especially with regard to quality of the
programme, and highlighted a real need for the
growing number of entrepreneurial programmes
to critically evaluate performance, rather than
satisfying superficial criteria (Vesper and Gartner,
1997).
McMullan and Gillin (1998) assessed an

entrepreneurship programme at Swinburne
University in Australia. At Swinburne the Master
of Enterprise in Innovation comprises course
material that includes case studies, case research
and is combined with an entrepreneurial project.
As the course progresses it incorporates more
venturing focused elements. The McMullan and
Gillin study of 109 graduates found that just after
two years, 87% of students enrolled on the
Master of Enterprise & Innovation programme
had started a micro-business. This compared
much more favourably with outcomes from a
traditional MBA and even a hybrid MBA
entrepreneurship programme. The study also
found that

people can be educated to start new businesses
with growth potentialy even students who
were not initially intending to develop a new
business could join entrepreneurial teams
(p.283).

The research also found that entrepreneurship
education may be one of the few under exploited,
cost effective, micro-economic tools governments
have for intelligently developing local economies
(McMullan and Gillin, 1998).
A study by Reitan (1997) found that in Norway

programmes offering scholarships significantly

helped new technology based firm (NTBF)
creation. The programme rate start up was
89%, the success rate was 73.3%, and commer-
cialisation was 82.8%. However, this could be
considered to have been a rather narrow view
of ‘success’ especially as the study revealed
another side to the story. It was found that
the programme did not contribute significantly to
employment, and, after tax, most of the firms
were unprofitable. Reitan (1997) acknowledged
that the long-term picture may be somewhat
different, and the difficulty of profitability and
growth may be more likely linked to the absence
of seed funding and poor infrastructure.
Chrisman et al. (1995) reviewed the effective-

ness of entrepreneurial activity at the University
of Calgary. The study demonstrated that research
and technology development enabled the creation
of 180 ventures and 723 jobs. The focus of the
study was not to elicit the quality, profitability, or
employment potential of the business, but rather
to understand mediating factors that may prevent
spinout companies forming. Their study found
that widely fluctuating budgets from government,
and poor inter-department connections especially
between engineering, science, medical and man-
agement faculties could seriously hamper a
university’s economic development.
Mian’s (1995, 1996) study attempted to address

the value added contribution of university tech-
nology business incubators to entrepreneurs and
new high technology based firms (NHTBFs).
Through evaluating typical incubator services
with university related inputs, the study found
that many of the perceived value added contribu-
tions were mundane services, such as photocopier
and conference suite provision, rather than
education and training, technology transfer
and business support services. Moreover,
NHTBFs stated that university image and la-
boratory equipment was a significant value added
service, however, few firms participated with
the university, utilised laboratory equipment
or research expertise. Mian (1996) acknowledged
that whilst incubation provides an important
infrastructure for nurturing small firms, impor-
tant challenges remain for the incubation process
if it is to contribute significantly to sustained
economic development. Mian (1996) states
that further research is needed to explore and
understand why the majority of incubating firms
do not participate in, or utilise, university
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R&D activities, education and training and
technology transfer. It may be that by associating
with the university there are intangible benefits
such as the kudos that reflects on the incubating
firm.
Syeda-Masooda et al. (1999) study explored

the utilisation of HEI training and research
expertise by the UK’s SME community. The
research attempted to elicit ways of facilitating
and strengthening links between graduates and
the SME sector. Acquiring data from several
universities’ students, obtained through a self-
completed questionnaire, it was possible to
identify a natural bias of graduates in favour of
large firms when making career choices. The
study found that the uptake of graduates by the
SME community would be greatly enhanced
where there was significant interaction,
either through work experience or research
projects that engaged SMEs as part of their
undergraduate studies. The study had significant
implication for policy, were the skills gap of
SMEs is to be ‘plugged’ by recent graduates. The
study found prejudice against SMEs that tended
to have no foundation in fact, and was often
perpetuated by the assistance provided by the
university career advice service. Syeda-Masooda
et al. (1999) study recommended that under-
graduates have a greater exposure to the SME.
This study also highlights the need for a
significant culture change within institutions of
higher education particularly in respect of
the career options that are available to students.
Not only is employment in an SME a career
option but so too is self-employment. Certainly it
is an objective of the UK’s science enterprise
challenge initiative that such culture changes be
addressed.
Cosh et al. (1998) study of training interest of

staff within a variety of small and medium sized
firms, utilising a univariate analysis, found that
training could improve the survivability of firms.
However, multivariate techniques found that
training was positively but not significantly
related to survival except in the 10–20 employee
size. Similarly, a study by Amos (1998) found
that education, training and development did
not significantly differentiate leading and lagging
organisations. The result did indicate that
leading organisations were more likely to have
formal appraisal systems and have a higher
delegation of responsibility to staff. This phe-

nomena was also observed by Marsick and
Watkins (1990), but they recognised that learning
may represent a cognitive change which is
difficult to observe or quantify because it is the
‘potential to change’ that characterises this
process (see Gibb, 1994).
Significant reviews of the literature, conducted

by Dainow (1986) and Gorman et al. (1997),
assessed the literature over 10 years (1974–1984
and 1985–1994 respectively), and identified that
there was a requirement for a more systematic
collection and analysis of data, and more varied
methodologies to build a stronger empirical base.
In other words, a preponderance of studies
was quantitative in method adopted and
functionalist in approach. These studies typically
have not considered the impact of the programme
on the student from say a cognitive, develop-
mental perspective and they have tended to
assume that business creation is an event
rather than a process. More sophisticated
methods of analysis are needed if a richer and
deeper seam of understanding is to be revealed.
Such data would in any event be valuable
for programme development. This is not to say
that some quantification is not valuable, on the
contrary where robustly developed such a
design can identify significant causal relation-
ships. For example, where the researcher is
intimate with the field, intuitive assumptions
about the case in hand are often accurately
reflected in the nature of the derived causal
relationships. However, in more complex scenar-
ios such causal relationships may be the result of
mistaken inferences or prejudices. This is often
the criticism of functionalist-positive studies by
interpretivist researchers.
In considering this and other studies described

above, there are important policy questions that
concern the criteria for evaluation. If such criteria
focus on the identification and quantification of
inputs and outcomes then many programmes
would be considered to be successful. In the short
term, for example, within twelve months of
completion of a programme, a not insignificant
number of newly founded micro-businesses can
be identified. However, if new businesses are to
have any enduring impact on an economy they
must be innovative (that is, not substitutes for
extant businesses), and they must demonstrate
growth potential that ultimately is shown to be
realisable.
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2.1. The interpretative approach to
entrepreneurial behaviour

An interpretative approach allows the researcher
to examine issues from the subject’s perspective.
This facilitates the development of understanding
of personal perspectives on issues, nuances of
meaning and the multiplicity of possible ways of
dealing with situations, especially under condi-
tions of uncertainty. Thus a focus is maintained
on understanding how the entrepreneur deals
with dynamic processes of decision making, that
are largely confused, chaotic, unstructured and
non-linear (Hill and McGowan, 1999). Under-
standing this sense-making behaviour is essential
because the enterprise emanates from the vision
and machinations of the entrepreneur and asso-
ciated others. Chell has taken this further by
stating that an entrepreneur is an active agent
who shapes and creates their own reality, and as
such is simultaneously the driver of the entrepre-
neurial process operating within a reality which
sets limits and choices of action possibilities
(Bouchikhi, 1993; Chell, 2000). Through inter-
pretivism, it is possible to consider human actions
in context and thus understand entrepreneurial
behaviour, and consequently by labelling beha-
viour, make reference to the nature of entrepre-
neurial behaviour and personalities (Berger and
Luckmann, 1966; Chell and Pittaway, 1998;
Chell, 2000).
Such a perspective enables a closer under-

standing of how entrepreneurs develop capabil-
ities and practices. This approach moves away
from finding fixed characteristics and traits, and
moves towards how people actually learn and
work in entrepreneurial ways through ‘getting in
close’ to build deeper understanding of involve-
ment (Hill and McGowan, 1999). Several re-
searchers have used interpretative research to
conduct enquiry into entrepreneurial activities
(Rae, 2000; Deakins, 1996; Cope and Watts,
2000; Chell and Burrows, 1991, Chell and
Rhodes, 1999; Chell and Pittaway, 1998; Chell,
2000). Rae’s (2000) approach utilised social
constructionism to elicit entrepreneurial practices
in cultural context, through the use of language,
narrative, and discourse. This approach is recog-
nised as a valid approach to understand and
interpret such phenomena (Atkinson, 1998). The
research examined 13 successful entrepreneurs
over a period of time, which prevented a solely

retrospective analysis. The narratives were cate-
gorised into five broad life stages from which a
number of themes emerged. From those themes it
was possible to produce a more integrated
perspective of the learning process from the many
dynamic interrelationships that entrepreneurs
experience, rather than focus on any single trait
such as memory (Young and Sexton, 1997) or
achievement (McClelland, 1961).
A study by Cope and Watts (2000) examined

individual learning and business lifecycles, utilis-
ing a critical incident technique to examine
entrepreneurial learning. The study examined
prolonged and traumatic periods or episodes the
entrepreneur experienced, and aimed at uncover-
ing the effect this had on higher learning through
these periods. Through examining a small sample
of six entrepreneurs, chosen to represent polar
extremes, it was considered possible to under-
stand how individuals had changed, and what
effects this had upon their view of the future. The
Marsick and Watkins (1990) and Megginson
(1996) studies also considered learning, and
observed that the process of learning creates
gradual or tacit change in an individual’s
orientation through sometimes unconscious or
informal processes, developed through individual
reflection. Their methodology, utilising a limited
number of individuals was chosen not to be
representative, as this would be infeasible, but to
learn the most about complex aspects of entre-
preneurship and learning. Exploration of the
worst and best times the subject had experienced
was achieved by asking ‘how did that happen?’
‘how did you feel?’ and issuing prompts, such as
‘why?’ and ‘then?’, from which it was possible to
explore an array of complex and dramatic
moments. The research was able to explore
difficult, painful periods, which on reflection
often led to valuable learning experiences. Cap-
turing the diverse and individual nature of these
critical episodes, it was possible to uncover the
variability and complexity of such experiences,
which if not observed at the phenomenological
level would have probably been trivialised by
functionalist studies (Cope and Watts, 2000).
Reviewing extant literature (see Table 1 for an

overview), it is possible to come to the same
conclusion as Falkäng and Alberti (2000), that to
date little attention has been given to how the
overall effectiveness of entrepreneurial education
programmes can be measured in relation to both
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Table 1. Examples of the literature on entrepreneurship and HEIs.

Authors Objectives Measure/method Paradigm Benefits and limitations

Gartner and
Shane, 1995

To measure
entrepreneurship
over time.

Three measures used:
differences between
firms and individuals;
rates and stock
measures; effects of
timeframes on
future performance.

Functionalist Technique limited
and should be
combined with
other measures.

Louis et al., 1989 Entrepreneurs in
academe: an
exploration of
behaviours among
life scientist.

Questionnaire mailed
to faculty staff.

Functionalist Arms length
investigation
– searched out
taxonomy of
academic
entrepreneurs.

Scott and
Twomey, 1988

The long term
supply of
entrepreneurs:
students career
aspirations in
relation to
entrepreneurship.

UK, USA and Ireland:
sample of 436
questionnaires.
Study found
predisposing
factors act in concert
with situational
events producing
inspiration on which
entrepreneurs act.

Functionalist Limited number and
dis-aggregation
of variables.

Sanchez and
Perez, 1998

Entrepreneurship
networks
in Aragon Spain.

Measured family
background,
education, work
experience, motivation
and personality;
development of high
tech company,
entrepreneurship
network in Aragon.

Functionalist Would benefit from
depth analysis using
interpretivist methods.

Klofsen and
Jones-Evans, 1996

University-industry
co-operation –
formation
of NTBFs.

Understand needs,
focus, credibility
and relationships
within networks.

Functionalist A case study; findings
limited by sample size
and research design.

McMullan and
Gillan, 1998

Track activities and
measure performance
of graduate.

Number of jobs,
amount of sales
revenues, number
of independent
start-ups.

Functionalist A case study; lacks
predictive
validity; limited by need
for additional data over
the long term; need to
partial out relative
impacts of independent
variables.

Johannisson,
Landstrom
and Rosenberg,
1998

University training for
entrepreneurship.

Individual action
rationality model.
Identification and
classification of
entrepreneurial
types.

Interpretivist Problem of establishing
entrepreneurial action
capability across
differing learning
contexts.
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the individual and society. This has meant many
studies have overlooked an important process at
the interface of the individual and society, which
is the process of creation and innovation (Gor-
man et al., 1997). This is because positivist/
quantitative methodologies have adopted large
scale surveys at arms length. Also, many of these
studies have also been conducted post education
and assessed product commercialisation when
products are almost fully developed. On the other
hand, interpretivist studies have been criticised
for identifying individual cases as unique from
which it is impossible to generalise. There is a
need to build a bridge from the particular case in
order to identify patterns and glean insights into
phenomena (Chell and Rhodes, 1999). Language
used for codifying phenomena is the mechanisms
whereby this takes place (Berger and Luckmann,
1966).
There is an obvious need to capture those

complex dynamics that reflect the individual and
unique characteristics of the entrepreneur, and

the role of their environment. To investigate these
issues it is necessary to move away from single
perspectives offered by the functionalist-positivist
or interpretivist paradigm. Traditionally, such
methodologies have been held in tension, as
differing paradigmatic approaches were consid-
ered incommensurable (Kuhn, 1970).
Such incommensurability stems from the belief

that the research process makes different assump-
tions through differing theoretical positions
(Burrell and Morgan, 1979). This is perpetuated
by purists who maintain that interpretivist and
positivist studies cannot be combined (Jackson
and Carter, 1991, 1993; Parker and McHugh,
1991). More recently however, emerging research
has suggested a need to move away from single to
multiple perspectives, this is due to the complex
cumulative effects of drastic changes in technol-
ogy, workforce diversity, competition and globa-
lisation (Lewis and Grimes, 1999; Morgeson and
Hofmann, 1999; Deazin et al., 1999). This, argue
Lewis and Grimes (1999), requires the use of

Rae, 2000 Understanding the
effect of critical
incidents on
entrepreneurial
learning.

Narrative of critical
incidents of
entrepreneurial events.

Interpretivist Limited to successful
entrepreneurs.

Cope and
Watts, 2000

Exploration of
individual
learning and business
life-cycles.

Narrative technique
utilising critical
incidents to
understand how this
affected higher
level learning.

Interpretivist Has the benefit of
focusing on higher-level
learning and the need
for mentor support
to reinforce learning.

Chell 1998 The development
of a method for
understanding
how domestic and
business issues
impact
entrepreneurial
behaviour, business
performance
and family.

Critical Incident
Technique is
a qualitative interview
procedure that facilitates
the investigation of
significant occurrences
identified by the
respondent,
the way they are
managed and their
perceived effects.

Interpretivist May be applied in
entrepreneurial contexts
requiring in depth
analysis/ and
understanding.

Lowe 1995 Understanding
the social process
of innovation.

Soft, dynamic measure
of innovation.

Interpretivist Accommodate complex
views of innovative
organisational
networking.

Table 1. Continued.

Authors Objectives Measure/method Paradigm Benefits and limitations
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alternate lenses and the increasing need for
understandings that accommodate, rather than
oversimplify or over-rationalise organisational
tensions. To this end it is hoped that utilising a
multi-paradigm approach would provide neces-
sary insight into the needs of the virgin entrepre-
neur, the appropriate support infrastructure,
obstacles to commercialisation, etc. As multiple
perspectives provide clearer insights into phe-
nomena, it becomes a powerful approach to assist
policy development, because whilst a single
approach within the interpretivist domain can
produce detailed examination of processes in
individual cases, it cannot determine how parti-
cular variables interact (Chih Lin, 1998). In
combination with a functionalist study it may
be possible to identify the widespread existence of
similar cases, or where the results of such analysis
may be applicable – a crucial issue for policy
development.

3. Multi-paradigmatic approaches

Viewing the interpretivist literature, it appears
that it has enabled researchers to get in close, to
view behaviour and personality attributes of
individuals manifested in situations observed in
the research process. The functionalist perspec-
tive in contrast explains the mechanisms of a
particular causal relationship. In order to under-
stand the process of entrepreneurial education,
product development, and the combined effect of
this on behaviour, personality, learning and
performance, it is apparent that none of the
research methodologies used in previous entre-
preneurial studies will provide a sufficiently
comprehensive perspective on entrepreneurial
development. Therefore, there is a need to move
towards multi-paradigm research.
The move to a multi-paradigm enquiry is not

without its problems (Pondy and Boje, 1981), but
several authors (Lewis and Grimes, 1999; Schultz
and Hatch, 1996) identify three differing ap-
proaches within multi-paradigm enquiry, these
include: multi-paradigm reviews or incommen-
surability; multi-paradigm research or paradigm
integration; and, metaparadigm theory building
or paradigm crossing.
Multi-paradigm reviews seek to reveal the

impact of theorists’ underlying, and often taken-
for-granted assumptions on the chosen phenom-

ena. It argues for the separate development and
application of each paradigm. Lewis and Grimes
(1999) identifies two approaches to multi-para-
digm reviews, which are bracketing and bridging.
Bracketing can be used to isolate differing
perspectives to sensitise theorists to certain
conceptualisations of phenomena. Bridging at-
tempts to identify transition zones or fuzzy
boundaries between paradigms, essentially un-
covering unidirectional representations that em-
phasise paradigm similarities.
The second strategy is multi paradigm research.

Lewis and Grimes (1999) state it moves beyond a
review of existing literature to apply divergent
paradigm lenses empirically. There are two kinds
of multi-paradigm research, the first is parallel:
termed parallel, because different paradigms are
applied on equal terms rather than sequentially.
This type of research preserves theoretical con-
flicts by depicting the organisational voices,
images and interests magnified by opposing
lenses. This may, by example, enable stream-of-
consciousness interviews from organisational
members, as in the case of Graham-Hill’s (1996)
research, from which it was possible to depict the
intricacy and contradictions of small firm strategy
(Lewis and Grimes, 1999). This strategy, Schultz
and Hatch (1996) claim, allows researchers to
compare paradigms but encourages a ‘hands off’
policy by emphasising differences and conflicts
between paradigms rather than similarities. The
second type of multi-paradigm research is
sequential, and Lewis and Grimes (1999) identify
these as cultivating diverse representations to
purposely inform each other, as the outputs of
one study provide inputs for a subsequent study –
seeking to grasp disparate yet complementary
focal points.
A third strategy moves beyond leaving the

boundaries of each paradigm intact, paradigm
bridging or theory building aims to address the
permeability of the differing approaches. The
focus of this approach appears to reconcile the
tensions of incommensurability with integration.
This aims to produce a new way of investigating
multiple paradigm approaches, which seeks to
investigate the similarities and differences be-
tween paradigms. This essentially allows the
researcher to move back and forth between both
paradigms so that multiple views are held in
tension, enabling the researcher to accommodate
opposing views within a metaparadigm perspec-
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tive – a higher level of abstraction. This Lewis
and Grimes (1999) believe, assists researchers in
producing a more rich, holistic and contextua-
lised purview. This approach is highlighted

diagrammatically by Schultz and Hatch (1996)
(see Figure 1).
Utilising any one of these approaches it may be

possible to explore alternative perspectives and
conflicting images of entrepreneurial education,
which moves from an unrefined approach to
build a metaparadigm theory that might contrast,
link, and extend existing understanding.
Focusing their paper on culture studies, and

identifying examples of functionalism and inter-
pretivism, Schultz and Hatch (1996) identified
how they should be approached analytically. The
functionalist approach they argue requires a
predefined and universal framework, in that
similar levels and functions of culture are
documented in all organisations. In the analysis,
elements of culture are identified and the causal
relationships between them are uncovered. The
analytical process uses a convergent lens, which
condenses and brings elements of cultural analy-
sis together. Alternatively, the interpretivist ap-
proach uses a framework that identifies the
creation of unique cultural constructs. Analysis
takes the form of exploring the meanings and
associations between organisational members.
The analytical process uses a divergent lens,

FUNCTIONALISM INTERPRETIVISM

PREDEFINED

CATEGORICAL

CONVERGENT

EMERGENT

ASSOCIATIVE

DIVERGENT

ESSENCE

Culture

Critical 

social

events

PATTERN

Social relationships, fluidity of

networks & complexity of meaning

Context of deep values, beliefs, and

artefacts
STATIC

Social

networks
Economic

efficiency

Tasks

Stability/instability of human

and organisational relationships

Causal
links

Continual
evolution

of
interpretation
& association 

CONTRASTS

CONNECTIONS

Figure 1. Illustrating concepts of interplay between
functionalism and interpretivism in the domain of
organisational culture studies (adapted from Schultz
and Hatch, 1996).

Regulation

Objective

Radical change

Subjective

Interpretivist Functionalist

Radical
Humanist

Radical
Structuralist

To describe  and explain
in-order to diagnose and 
understand

To describe and critique
in-order to change

To search for regularities
and test in-order to predict
and control

To identify sources of
domination and persuading
order to guide 
revolutionary practices

THEORETICAL POSITION
Embraces assumptions of phenomenology, including

social contructionism.
THEORY BUILDING

Exploration of phenomena
PRESENTATION OF RESULTS

Explanation from the subjects point of view

THEORETICAL POSITION
Status quo-experimental method, concerned with

theory testing, evaluating causal links
between variables to produce scientific prediction.

THEORY TESTING
Detached observation of phenomena-objective

PRESENTATION OF RESULTS
Clinical presentation of data.

THEORETICAL POSITION
Identification of emancipation and

domination of people.
THEORY BUILDING

Liberation through structural analysis
PRESENTATION OF RESULTS

Subjective analysis presents
sources of domination & alienation

Incommensurability
between paradigms

THEORETICAL POSITION
   Identification of power and  distribution of wealth

in society determine social structures that shape
peoples behaviours

THEORY BUILDING
Present objective reality that can only
be overturned by radical movement
PRESENTATION OF RESULTS

Structuralist & objectivist

Figure 2. Illustrating the incommensurability of paradigms as proposed by Burrell and Morgan (1979).
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which expands and enriches cultural analysis
through constantly seeking more interpretations
and making new associations.
Using these two approaches, Schultz and

Hatch (1996) argue that it is possible to study
the simultaneous occurrence of culture as general-
ity, inherent in a predefined and universal frame-
work, and culture as contextually emergent
suggested by the construction of meaning.
Schultz and Hatch (1996) suggest that using the
technique of interplay, culture is neither defined in
terms of generality or contextually emergent;
instead researchers must understand culture in
both of these ways. However, can the researcher
ever truly venture from their home paradigm, and
where does the theorist stand when viewing
paradigm representations simultaneously? In
short, Lewis and Grimes (1999) state that the
act of critical self-reflection is crucial in bridging
the gap between the image of the phenomenon
and the phenomenon itself.

3.1. Multi-paradigm constituents

Undertaking entrepreneurship research, function-
alism and interpretivism differ in the extent to
which they define an analytical framework prior
to studying the phenomena. Functionalism, as
stated previously, advocates the use of frame-
works illustrating causal patterns between vari-
ables (such as, does culture explain economic
performance?). Hence the functionalist approach
would enable the development of a predictive
model.
In contrast to the functionalist approach, the

interpretivist analysis would explore how entre-
preneurs engage with others from which cultural
themes, images and metaphors emanate (Lackoff
and Johnson, 1980). In terms of analysing the
data, functionalism and interpretivism also differ.
Functionalist paradigms use reductionist meth-
ods to bring elements of an analysis together–
moving from what appears to be unstructured
elements to a more simplified representation. In
contrast interpretivist studies are divergent
through seeking more interpretations and new
associations. When viewed through post-modern
lenses desirable connections and contrasts can be
seen. These connections have been labelled –
‘pattern’, ‘essence’ and ‘static’ (Schultz and
Hatch, 1996), and are now explored.

3.1.1. Pattern. When investigating entrepreneur-
ship, both functionalist and interpretivist scholars
identify patterns and order so that they might
examine social relations (Berger and Luckmann,
1966; Chell and Rhodes, 1999). Interpretivists
look for preferences, associations and actions that
are not easily described numerically and are
manifestations specific to each case study,
whereas, functionalists seek to test propositions
that can be identified in other cases. Each seeks a
pattern, positivists do so by identifying a general
pattern and interpretivists by showing how the
general pattern looks in practice (Chih Lin, 1998).
Within the functionalist paradigm, organisa-

tional studies such as Lowe’s (1995) approach
attempt to map out social patterns in the process
of entrepreneurship and illustrate the fluid nature
of networks. Schultz (1995) also observed that a
cultural pattern does not necessarily imply con-
sistent and harmonious relationships. This is as a
result of cultural behaviour and values, and
identifying consistencies/inconsistencies and har-
monious/inharmonious relationships, which is
one of the major features functionalist research
attempts to uncover. It is this core that must be
discovered in order to explain causal relationships
between culture, tasks and economic efficiency
(Schultz and Hatch, 1996; Dennison, 1990). By
contrast to the functionalist perspective, patterns
of meaning are brought together to produce a
distinctive way of observing and thinking about
experience and interaction. These perspectives are
collected in such a way that a singular, over-
powering symbol may be adopted to represent the
complexity of meaning, for example as in the case
of a metaphor.

3.1.2. Essence, meaning and language. Essence
between paradigms is an attempt at observing
manifestations of observable phenomena, such as
a culture that is generated by basic shared values,
norms and rules (Schein, 1992). Whilst function-
alists attempt to identify (and measure) key
determining variables, interpretivists seek an
infinite variety of meanings that are based on
language and ascribed to the interpretation of
perceived behaviours. Nevertheless, both seek
underlying assumptions of meaning believed to
order human experience. Seeking such assump-
tions makes it possible to decipher the context of
values and artefacts (functionalism) or to under-
stand which cultural meanings are ascribed to
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cultural expressions (interpretivism) (Schultz and
Hatch, 1996). As such, both paradigms attempt
to uncover surface manifestations of culture,
behaviour and norms through unlocking deeper
assumptions, values and beliefs.

3.1.3. Static. Schulz and Hatch (1996) identified
that in order to understand culture static repre-
sentations should be used – this being the least
complex. This is contrary to post-modern per-
spectives that fixed meaning is now replaced by a
network of floating signifiers, which offer snap-
shots rather than a comprehensive ability to
understand the structural characteristics of hu-
man institutions (Poster, 1988). Such perspectives
attempt to capture the flux and discontinuity that
constitute the affairs of organisations and in-
dividuals. One theoretical approach within func-
tionalism has attempted to overcome the
deficiencies of stasis by taking an evolutionary
approach (Nelson and Winter, 1982; Hannan and
Freeman, 1984; Burgelman and Rosenbloom,
1997). Thus it is assumed that organisational
behaviour is not static but evolving and that the
research design – albeit functionalist – should
take this into account.
Identifying contrasts and connections between

each of the paradigms requires an element of
detachment. This post-modern perspective allows
the phenomena to become fluid, with no fixed
pattern – evolving spatially, temporally and with
the people involved (Schultz and Hatch, 1996).
Holding connections and contrast, between func-
tionalism and interpretivism and creating intel-
lectual tensions produces paradox. From such a
position researchers can seek harmony or clar-
ification between the two approaches, or like
Barley and Kunda (1992), Schultz and Hatch
(1996), Lewis and Grimes (1999) suggest that it
would be better to stress and preserve the
differences. This is a goal of interplay.

3.2. Generality and contexuality: interplay
function 1

Schultz and Hatch (1996) identify three interplay
approaches and these need to be explored in the
domain of entrepreneurship. Studying entrepre-
neurship from functionalist and interpretivist
paradigms it is possible to identify entrepreneur-
ship as generality, and entrepreneurship as

contextuality through the evolving construction
of meaning, as Schultz and Hatch (1996) identi-
fied for culture studies. Examples of entrepre-
neurship from both paradigms illustrate this (see
Pittaway, 2000). Studies (for example, McClel-
land, 1987) have found that between commu-
nities, entrepreneurs have shared values or
behavioural tendencies that allow comparison
across different settings. In contrast, interpretivist
researchers assume that situations are unique;
and, moreover, that each person has a unique
history and experience through which they have
developed a set of labels for describing their
reality (Chell, 2000). Utilising interplay both
approaches can co-exist. Such a technique may
be used to highlight the different relationships
that entrepreneurs hold with individuals and how
their behaviour may differ for example, in the
classroom or enterprise laboratory to more
informal settings such as the venture centre,
coffee bar or pub. This will assist in under-
standing the development of the entrepreneur in
spontaneous versus ritualised settings and their
choice of those settings where they perform most
effectively in the course of the programme.

3.3. Clarity and ambiguity: interplay
function 2

Schultz and Hatch (1996) state that both func-
tionalists and interpretivist paradigms observe
surface manifestations that represent deeper
cultural essence regardless of whether this essence
is discovered by a categorical or an associative
route. Clarity and ambiguity tend to be identified
through longitudinal analysis. Allman (1996)
found that many entrepreneurs who managed
newly formed businesses sought help from busi-
ness services and industry intermediaries, and
clearly saw them as providing solutions to their
problems. Revisiting the same entrepreneurs
revealed that the numerous agencies and schemes
required significant evaluation, and on many
occasions the rewards were not worth the
necessary investment in time. Such longitudinal
analysis, which can hold clarity and ambiguity,
can identify the instability between the entrepre-
neur’s problem and the outcome of their solution
(Hatch and Ehlich, 1993). No doubt if the same
entrepreneurs were revisited it would be apparent
that some had mastered the maze of support
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services and again would see the role of support
services as solutions to their problems. Utilising
interplay, the research would aim to assess how
the entrepreneur saw their development within
the programme. There is no doubt that initially
entrepreneurs will see the Master of Enterprise
programme as a solution to their needs and
aspiration. Once enrolled, an entrepreneur may
become frustrated through an inability to pro-
gress a technology’s development, or alterna-
tively, the entrepreneur may not be able to raise
sufficient capital to take the technology past
prototype. How this is resolved, and the lasting
experience upon the entrepreneur, will have a
profound effect on the individual entrepreneur
and will be valuable in relation to development of
the understanding of the entrepreneurial process
for these young entrepreneurs.

3.4. Stability and instability: interplay
function 3

The functionalist approach was identified
as conveying relationships of phenomena,
articulating stable representations of entrepre-
neurial traits, values and norms. The interpreti-
vist perspective in contrast seeks and explores
new constructions of experiences, a process,
which makes previous perspectives unstable
(Schultz and Hatch, 1996). Consequently, func-
tionalists produce stable representations of en-
trepreneurship and interpretivists illustrate
instability.
The functionalist literature may be illustrated

by the work of Hofstede (1980, 1991) where he
identifies, labels and measures five dimensions of
national culture in order to demonstrate parti-
cular, lasting differences between nations. In the
field of entrepreneurship attempts to develop
typologies of entrepreneurs that were enduring is
illustrated by the work of Smith (1967). Entre-
preneurs were labelled ‘craftsmen’ or ‘opportu-
nists’, the former emanating from a blue-collar
background and the latter from a white-collar
background. In addition there were a set of
behavioural characteristics associated with each
type. A more recent variant of this approach is
that of Hornaday (1990). In contrast to this,
Chell and her colleagues developed a more fluid
system of classification that assumed ‘fuzzy
boundaries’ between categories and the ability

of the incumbent to develop over time and in
effect shift between categories (Chell et al., 1991).
Knights and Willmott (1995) provided an

insight into stability and instability within orga-
nisational culture studies. The study examined
the cultivation of professional teams from a
traditional strategic management style of organi-
sation hierarchy. The research highlighted the
continued use of organisational routines (e.g.
mission statements and hierarchical evaluation
procedures) illustrating the stability of the pater-
nalistic past. At the same time the study also
showed the shifting dynamics of higher and
middle management, as the formation of profes-
sional teams allowed power asymmetries to
develop as middle managers resisted higher
management’s efforts. Rather than replace the
paternalistic traditions of the past, the study
illustrated that the new organisational structure
had redefined these power asymmetries. In a
similar way, Allman’s (2001) study of a UK water
company illustrated the stability and instability of
organisational relationships when encountering
differing forms of regulation. On the one hand,
the study found stability in the way executives
imposed planning systems onto middle and lower
managers that aimed at more collective organisa-
tional decision making. But on the other hand,
the study found that significant regulatory inter-
action prevented such planning styles, and that
the new organisational hierarchy was able to
perpetuate autonomous behaviour. Examining
stability and instability, it was possible to explore
management’s fluctuating rhetoric that highlights
the interplay within organisations that the tech-
nique interplay attempts to reveal.
Hence, in understanding how the MSEC

programmes have affected the virgin entrepre-
neur, it will be necessary to accommodate
different perspectives over time such as opposing
views between student and mentor – exploring
differences in vision, experience, etc. Further, the
research assumes that metamorphosis, that is
change and development within the student and
the business venture, will occur and that methods
need to be developed to capture those phenom-
ena. The adoption of the critical incident method
is one such approach. This enables the researcher
to investigate both the predictable and the
unpredictable aspects of growth and development
(Chell, 1998). As Cope and Watts, 2000 point
out:
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What seems to be overlooked, though, is the
complex personal learning that results from
such experiences, and just how traumatic and
painful these ‘metamorphoses’ can be for the
entrepreneur to manage y [A]lthough these
transitions may be necessary for the sustained
growth of the business, on a personal level they
are difficult to manage and resolve, and this is
an important part of the reason why certain
critical events tend to be both prolonged and
complicated (Cope and Watts, 2000, p 115).

4. Developing and applying interplay
within the research method

In applying the interplay strategy to a function-
alist and interpretivist agenda it is possible to
identify contrasts and connections, illustrate
interdependence and tensions, which Schultz
and Hatch (1996) state as allowing the argument
to flow between the two paradigms. As such it
will prove invaluable in investigating the diversity
of experiences that young entrepreneurs will
encounter, their changing motivations, and devel-
opment from their virginal and naive state to
having knowledge and relevant experience of
venture creation.
A possible approach to uncover interplay is the

utilisation of case studies, which make it possible
to combine elements of positivist and interpreti-
vist research. The case study approach allows the
researcher to examine the phenomena of interest
within its context, to tease out, trace, and recreate
mechanisms that connect events and relation-
ships. Also, exploring several case studies within
the MSEC setting forces the researcher to be
more rigorous about defining specific relation-
ships. This provides the researcher with a ready-
made collection of alternative explanations, and
keeps definitions of terms from being too situa-
tion-specific, so that parallels to other situations
are not lost (Chih Lin, 1998). The nature of
comparative case studies does not guarantee
interpretivist and positivist perspectives.
From existing literature two approaches ap-

pear most desirable to develop the interpretivist
research agenda. The Rae and Carswell (2000) life
story approach appears to offer a richer and
thicker insight into how individuals learn to act
entrepreneurially, and enables a more dynamic

and integrated perspective on the nature of the
learning process, rather than focusing on any
single perspective. Through focussing on recent
life activities, it is intended that the interviewee
can reflect about aspects of the course, its
delivery, and usefulness to product development
and commercialisation. An alternative approach
is the critical incident technique as utilised by
Chell (1998) and Cope and Watts (2000), and is
most suited to this study as it facilitates the
revelation of issues that are of particular im-
portance to the interviewee. This enables phe-
nomena to be recorded and captured to highlight
actual practices and real life issues that shape
behaviour. This would be particularly useful in
exploring complex personal learning that results
from difficult, sometimes traumatic and painful
periods, but ultimately assists in the metamor-
phosis of student to entrepreneur. When combin-
ing such approaches with more traditional
perspectives offered by functionalist entrepre-
neurial studies, it will be possible to close the
gap between those factors assumed to be measur-
able and the less tangible aspects of the sense
making behaviour of the virgin entrepreneur.
With these approaches to capturing the com-

plexity of entrepreneurial behaviour and process,
the research presents considerable challenges to
the researcher. They stretch the capability of the
researcher. This is because the approach is
extremely time intensive and also requires com-
plex interpersonal skills. Working with, selecting,
and building trust, with enterprising people who
are prepared to tell their story is a slow process
requiring sensitive handling. Furthermore an-
other issue that stretches the capability of the
researcher is being able to examine the networks
of the entrepreneur whose role and story may also
be significant. Within the MSEC study such
investigation will require views from; advisors,
business mentors, enterprise academics, venture
capitalists, and programme peers. This it is hoped
will uncover the value and credibility of networks
through establishing how they are viewed. As
such, each case study will generate significant
narratives over the process of the 12 months
programme, and subsequent periods when the
entrepreneur develops or joins a business outside
the domain of MSEC. This is intended to address
the types of assistance or incubation needs
required after completion of the MSEC pro-
gramme.
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The research design also needs the crafting of
suitable control experiments and comparators, to
understand how MSEC’s programme differs, or
improves the successful development of entrepre-
neurs and successful ventures, in comparison to
existing venture programmes and against the
Northwest’s student population generally.

5. Conclusion

The pace at which entrepreneurship programmes
are developing has quickened over recent years
due to the intervention of national governments
and cultural shifts that have presented business
venturing as an attractive and indeed lucrative
livelihood. Studies that have attempted to eval-
uate the effectiveness of such programmes have,
on the whole, been limited by the assumptions of
functionalism – limited to identifying measuring
inputs and outcomes. This paper has argued
therefore that a more sophisticated research
design is needed in order to capture both the
tangible and intangible aspects of the educa-
tional, individual learning and personal develop-
ment processes throughout the duration of the
programme. This may then be viewed in relation
to pedagogy, demography and other specifiable
inputs on the one hand, and performance out-
comes on the other.
Hence, a progressive theme of the paper has

been the need to produce a multidimensional view
of the development of the virgin entrepreneur,
product development/prototyping, knowledge
and technology transfer processes. A perspective
that captures the immense diversity and complex-
ity of this process is developed. Multi-paradigm,
multi-level approaches are required. Moreover,
two key techniques identified are those of inter-
play and critical incident analysis which enable the
exploration of personal traumas, episodes, pro-
duct development crises in relation to the
metamorphosis and change in the subject, their
learning and personal development.
The proposed research approach addresses and

extends current understanding of the impact of
entrepreneurship programmes at several distinct
levels, enabled through the multi-paradigm re-
search approach. At one level it addresses the
short-term and immediate measures of student
interests, and the efficacy of different pedagogical
techniques. Extending the study at this level it is

important that changed attitudes, beliefs and
objectives be measured (e.g. future career aspira-
tions and development of student to young
entrepreneur). This will require an assessment of
skills and attitudes at the outset and periodically
thereafter to identify changes and development.
Also, the research approach will carefully docu-
ment the economic contribution of the pro-
gramme, in terms of generation of new
technology-based firms and the impact of en-
trepreneurs joining established small firms.
Taking a multi-paradigm approach, utilising

functionalism and interpretivism, it is possible to
implement the interplay strategy. Schultz and
Hatch (1999) argued that these paradigms focus
on pattern, essence, and also represent static
views of the phenomena. Utilising connections
and contrast, it will be possible to identify
generality/contextually, clarity/ambiguity, and
stability/instability. This will facilitate theory
building that is essential if we are to understand
the diversity of activities that face the virgin
entrepreneur. A detailed account of the develop-
ment of the methodology is presented in the
paper falling short of an explication of the
operational methods – interview techniques, topic
guides, profiling and data collection schedules.
The paper implies a number of policy implica-

tions that it is useful to highlight although it is
beyond the scope of this particular paper to
explore them in depth. The question ‘can one
teach entrepreneurship?’ is largely assumed to be
possible in this paper just as it is possible to teach
any professionals (for example, medics) their
craft. There are however, questions about what
constitutes the curriculum of a high quality,
effective programme and how best might it be
delivered? This question leads to a further
fundamental policy issue viz ‘how should such
programmes be evaluated?’ clearly a purpose of
this paper has been to highlight such design
considerations. Furthermore, there are also va-
lue-for-money considerations where public fund-
ing is concerned. Hence it is important that
science enterprise initiatives are evaluated from a
public policy perspective.
However, the paper has drawn attention to the

less tangible aspects of the learning and personal
development process within an enterprise/tech-
nology transfer context – processes that by their
very essence are difficult to measure. It has
been argued that these aspects are the crux of
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knowledge transfer for enterprise development.
They include the whole person and their devel-
opment: cognitive, behavioural and emotional
dimensions. To this extent the process is not
predictable; it is dependent on complex and
unique cases. Learning needs to be carefully
managed and individuals nurtured to assure
metamorphosis consonant with entrepreneurial
aims and objectives. Hence, the quality of the
mentoring support and the monitoring of net-
work relationships and their effects are critical to
assure successful experiential learning.
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