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Assessing entrepreneurial competences:
Insights from a business model challenge

STRUCTURED ABSTRACT
Purpose: While the number of entrepreneurship education programmes offered around the
world is on the rise, research into the assessment of entrepreneurship education programmes is
still lacking. In this paper, we take the stance that entrepreneurship education has to focus on a
set of transversal competences aimed at teaching individuals to become more enterprising, and
develop a framework and practical proposal for the teaching and assessment of entrepreneurial
competences.
Design/methodology/approach: We followed a three-pronged research design. Firstly, we
reviewed literature and practices on the definition of entrepreneurial competences and
measures for their assessment, and identified a rubric of competences and a set of assessment
tools. Secondly, we tested the identified tools to assess entrepreneurial competences, through
the development of an intensive extra-curricular initiative on entrepreneurship based on a
business model challenge. Thirdly, we evaluated the outcomes of this experience based on 72
student pre-test and post-test survey responses.
Findings: We assessed the impact of participation in a business model challenge with regard
to five competence areas: positive attitude and initiative; communication and interaction; team-
work and collaboration; critical and analytical thinking or problem solving, including risk
assessment; creativity and innovation. We found no relevant changes across these dimensions,
concluding that the mere exposure to the business challenge was not a sufficient condition for
stimulating the development of entrepreneurial competences in our sample.
Originality/value: This work provides a relevant contribution to researchers, educators and
policy-makers by taking an interdisciplinary approach to reviewing previous literature and
proposing ways of assessing transversal competences in the context of entrepreneurship
education.

Keywords: Entrepreneurship education; Entrepreneurship; Entrepreneurial competences;
Transferable competences; Entrepreneurial learning; Soft skills; Assessment



INTRODUCTION
The number of educational entrepreneurship programmes in higher education offered around
the world is on the rise (Kuratko, 2005; Lekoko, Rankhumise, & Ras, 2012; Mohamad et al.,
2015), pushed by widespread recognition of entrepreneurship as an important driver of
economic development and employment (e.g., OECD, 2017; United Nations, 2016). The rise
in entrepreneurship education opportunities is therefore accompanied by growing demands for
accountability from educational stakeholders and accreditation organisations (Duval-Couetil,
2013). In this landscape, assessment practice in entrepreneurship education is an increasingly
important issue that educators and policy-makers have to tackle, since assessment is a key
element for ensuring coherent and quality learning patterns (e.g., Banta, 1999). Previous
literature has highlighted that the success of entrepreneurship education can be analysed either
from a “macro” perspective, for instance by analysing dedicated policies or the university
context, or a more “micro” perspective, focusing on the learning outcomes of programmes
(e.g., Pittaway & Cope, 2007; Duval-Couetil, 2013). In this paper, we are interested in the latter
perspective and focus on student assessment, which regards the evaluation of the
correspondence between desired educational outcomes and actual student achievement (Banta,
1999; Pittaway & Edwards, 2012). Despite its relevance, this topic has received relatively poor
academic attention, for instance overlooking educators’ aspired or actual assessment practices
(e.g., Pittaway et al., 2009; Pittaway & Edwards, 2012) or methodological implications for the
measurement of the effectiveness of entrepreneurship education (e.g., Falkdang & Alberti, 2000;
Penaluna & Penaluna, 2009).

The breadth of research in this area can be explained by two issues that make student
assessment in entrepreneurship education particularly complex. First, entrepreneurship
education is characterised by different ontological foundations and interpretations about the

relevant contents and learning objectives (Fayolle & Gailly, 2008; Gibb, 2002; Johannisson,



2016). In fact, scholars have distinguished between education related to educating “in”
entrepreneurship (i.e., making individuals to become more entrepreneurial in their existing
firms or place of work), educating “for’”” entrepreneurship (i.c., aiming to teach individuals how
to start a business) or “about” entrepreneurship (i.e., giving a general understanding about
entrepreneurship as a phenomenon) (Kirby, 2004; Mwasalwiba, 2010). Secondly, and related
to the previous point, entrepreneurship programmes are characterised by a variety of
pedagogical approaches (Fayolle & Gailly, 2008), many of them action- and experience-based,
requiring assessment practices able to assess learning in an innovative and effective way
(Pittaway et al., 2009).

We position our contribution to this debate by acknowledging that nowadays
entrepreneurship education is more than just learning about new business creation or small
business management, but rather learning to become enterprising individuals (e.g., Gibb, 2002;
Henry, Hill, & Leitch, 2005; Hoppe, 2016). This implies a focus on the “know-why” and
“know-when” aspects of entrepreneurship (Fayolle & Guilly, 2008; Williams-Middleton &
Donnellon, 2014; Johannisson, 2016), with an emphasis on cognitive constructs (e.g., attitudes,
motivations, self-efficacy) or transversal competences (e.g., creativity, innovation, problem-
solving, decision-making) rather than on managerial/small business management contents
(Gibb, 1993, 2002). In addition, it implies students’ involvement with a wider audience outside
the business field (Cooper, Bottomley, & Gordon, 2004; Fayolle & Guilly, 2008; Johannisson,
2016), which requires the adoption of cross-disciplinary or cross-cultural education approaches
(e.g., Hynes, 1996; Kazakeviciute, Urbone, & Petraite, 2016). We therefore suggest that
student assessment in entrepreneurship education should be based on teaching methods and
assessment practices that are able to stimulate and evaluate students’ “transversal”

competences.



Drawing on previous literature, we refer to transversal competences as a range of
cognitive (e.g., critical thinking), personal (e.g., awareness) and interpersonal competences
(e.g., communication, cooperation and teamwork), which span various scientific disciplines or
educational subjects, and are thus transversal to many social fields (OECD, 2012; Rychen &
Salganik, 2000)*. To date, assessing transversal competences in entrepreneurship education has
been problematic because, while literature has provided several classifications and lists of
entrepreneurial competences, there are no standardised tools and methods clarifying how
instructors can assess transversal entrepreneurial competences developed through
entrepreneurship education. In this paper we aim to shed some light on this important and
overlooked area, thus contributing to the literature on entrepreneurship education and its
effectiveness (e.g., Henry et al., 2005; Fayolle, 2013; Pittaway et al., 2009). We empirically
explore the practical case of a short, intensive entrepreneurship education programme based on
a business model challenge involving university students from different countries and
disciplinary fields. Our results highlight some of the challenges that university educators need
to consider when designing entrepreneurship education programme assessment, underlining
the limitations of assessment techniques based on mainstream quantitative approaches.

The paper is organised as follows. Firstly, we present a literature review to set the
background for understanding the assessment of entrepreneurial competences. Secondly, we
analyse the case of an extra-curricular entrepreneurship education initiative, highlighting the
critical components regarding the enhancement and assessment of entrepreneurial competences
in a cross-disciplinary and cross-cultural environment. Thirdly, we conclude by describing the
implications of our study in terms of research and practice in the domain of entrepreneurship

education assessment.

L In this paper, we deal with the terms “soft”, “transferable” and “transversal” as interchangeable in the discussion
of related competences (OECD, 2012), and we use the term ‘transversal’ as a summary of the three terms. We
nevertheless acknowledge that the debate is broader and could include other approaches and terms, such as socio-
emotional skills, life skills, or 21% century skills (Sanchez Puerta, Valerio, & Bernal, 2016).



LITERATURE REVIEW

Assessing entrepreneurial competences

Assessment in education is defined as a process of systematic gathering of evidence, review
and use of information to make judgements and draw inferences about students’ achievements
and performances, and about potential improvements in student learning and development
(Palomba & Banta, 1999; Pellegrino, Chudowsky, & Glaser, 2011).

The assessment of entrepreneurship education is particularly difficult because it is a
relatively young discipline, characterised by conceptual and methodological debates (Duval-
Couetil, 2013; Fayolle, 2013; Mwasalwiba, 2010). An important issue in this regard is that
entrepreneurship education comprises four categories, including educating “about”
entrepreneurship, i.e., aimed at increasing the understanding of theoretical concepts in
entrepreneurship; “for” entrepreneurship, i.e., focusing on new business creation and small
business management, and thus on practical enterprise-related contents; educating “through”
entrepreneurship, i.e., applying a learning style involving enterprising behaviours based on trial
and error; and educating “in” entrepreneurship, i.e., focusing on a wider set of skills (e.g.,
innovation, problem-solving, self-efficacy), knowledge, and experiences, aimed at teaching
individuals to become more enterprising (Kirby, 2004; Mwasalwiba, 2010; Hoppe, 2016).

Several scholars and policy-makers have supported the idea that entrepreneurship
education can be distinguished from small business education, because its major objectives are
to develop enterprising people rather than merely stimulating business ownership and growth
(Blenker et al., 2011; Gibb, 1993, 2002; Hoppe, 2016). This has important implications on two
levels. At macro-level, it entails a shift from policies fostering enterprise education (i.e.,
“about” and “for” approaches), to policies fostering entrepreneurial learning (i.e., “through”

and “in” approaches) (e.g., Hoppe, 2016). At micro-level, it implies the adoption of different



practical teaching and assessment approaches, which can accommodate wider learning
objectives in terms of reflexive action and experimental learning (e.g., Cooper et al., 2004;
Pittaway & Edwards, 2012). To approach this wider understanding of entrepreneurial
education, both scholars and policy-makers have pragmatically adopted the concept of
entrepreneurial competences (e.g., European Parliament and Council, 2006; Edwards-
Schachter et al., 2015; Man, Lau, & Snape, 2008; Mitchelmore & Rowley, 2010; Morris et al.,
2013). The concept of entrepreneurial competences is not unitary in social sciences (OECD,
2012), because the notion of competences is complex — comprising components that are deeply
rooted in a person’s background (traits, personality, attitudes, social role and self-image) as
well as those that can be acquired at work or through training and education (skills, knowledge,
and experience) (Man, Lau, & Chan, 2002). In this paper, we propose to adopt the concept of
entrepreneurial competences as a description about something which a person should be able
to demonstrate or achieve to successfully exercise entrepreneurship (Mitchelmore & Rowley,
2010). This concept includes a range of transversal competences referred to the cognitive,
personal and interpersonal domain and span across social fields (e.g., Luppi & Bolzani, 2019).

Drawing on these considerations, entrepreneurship educators need to reflect on three key
elements of assessment practice, defined as “the assessment triangle”: observation, data
collection and interpretation, and learners’ cognition (Ketchagias, 2011). This entails
answering to a set of key questions about what is assessed; how, when and where the
assessment is carried out; and who is the assessor (Pittaway & Edwards, 2012).

With reference to “what” it is assessed (i.e., learning objectives), as previously discussed,
assessing transversal competences in entrepreneurial education refers to a wide range of
competences referred to engagement in entrepreneurial behaviours (e.g., opportunity seeking;
taking initiative), understanding and management real-business uncertainty and complexity,

and developing interpersonal relationships (Pittaway & Edwards, 2012). It is important to



highlight that specifying learning outcomes in competence-based education should be viewed
holistically rather than “an effort to describe or list educational and behavioural objectives”
(European Commission, 2012, p. 13). In fact, when learning outcomes are over-specified,
competences are reduced to atomised tasks (for example described by long check lists of
actions and behaviours).

The “how” assessment carried out (i.e., methods) is influenced by the teacher’s education
paradigm. Firstly, according to the so-called classical test (or measurement) theory, which
relies on behaviourism, associationism, traits and fundamental abilities theory (Mislevy, 1996),
knowledge is an organised accumulation of associations and skills, and learning is the process
that allows them to be acquired (Skinner, 1958). This paradigm maintains an overall
epistemological positivist orientation and an empirical approach. In this view, learning can be
tested by measuring behavioural skills in discrete tasks, while the process of learning can be
shown by monitoring changes in behaviour, according to regular task practice and
reinforcement. Assessment is limited only to measurable and objectively observable facts,
performances and events (e.g., Lindquist, 1951) and carried out through quantitative tests that
ensure the reliability and validity of assessment. A second paradigm is based on a cognitive
psychology perspective on learning (e.g., Neisser, 1976). According to this view, individuals
are active when acquiring knowledge (e.g., the selecting and processing of stimuli and
provision of responses; metacognitive experiences and self-questioning) (e.g., Anastasi, 1967,
Carroll, 1981; Sternberg & Smith, 1988). In this perspective, assessment implies dealing with
complex abilities and competences (e.g., synthesis, analysis, planning, evaluation, decision
making, problem solving, etc.). A third perspective is the social constructivist one, which
assumes that learning is an active and continuous process where knowledge is constructed and
reconstructed, influenced by prior knowledge and experience (Handley et al., 2004).

Constructivism assumes that students become creators of their personal knowledge structures



(Herman, 1997) through identifying personal relevance, using a critical voice and acting in
negotiations (Taylor, Fraser, & Fisher, 1997). In this view, assessment focuses on learners'
processes of experiential reflection, which can be represented by mind maps, self-questioning,
self-explanations and search for meaning (Fenwick, 2000). In addition, according to
approaches rooted in intersubjective ontology, students’ learning can be construed by focusing
on the nature of their living relationships with others, recognising that they are always deeply
embedded, and embodied, in mutual relationships with communities of people (Cunliffe,
2016).

Going on to discuss the “when” of assessment, we need to distinguish between formative
and summative assessment (Bloom et al., 1971). Formative assessment is carried out as part of
the learning process in a specific context (e.g., via diagnostic testing or feedback), providing
information on where students are with respect to the expected performance (Huhta, 2010) and
how they could be supported to progress further, in order to promote meaningful learning.
Summative assessment is the assessment that attests that the student is competent at a certain
level and, as a result, can earn credits or a certification at the end of a learning process. A
connected issue regards “where” the assessment is carried out. Looking at learning
environments, besides traditional classroom-based learning, several programmes entail non-
classroom learning environments that facilitate experiential, reflexive or critically reflexive
learning, while at the same time supporting students by scaffolding teaching activities and
explicit instructions where relevant (e.g., Brookfield, 2017; Cooper et al., 2004; Lackéus &
Williams Middleton, 2015; Macht & Ball, 2016). It is thus important to align assessment to the
chosen learning environment, especially for students exposed to authentic learning, i.e.,
activities that are representative of the reality and complexity of situations of entrepreneurial
activity (e.g., within start-up or entrepreneurial behaviour in other contexts) (Blenker et al.,

2011; Match & Ball, 2016).



Finally, “who” does the assessment is an important issue to be addressed, by choosing
between the possibility to engage only the educator, or make use of self- or peer assessment

(e.g., peers, entrepreneurs, other professionals) (e.g., Pittaway & Edwards, 2012).

AN EMPIRICAL ASSESSMENT OF ENTREPRENEURIAL COMPETENCES

To answer our research question about how to assess transversal entrepreneurial competences
developed in entrepreneurship education, we followed a research design characterised by two
phases (summarised in Figure 1), as explained below. The research team endorsed an
interdisciplinary approach (Fayolle et al., 2016), merging an education- and a management-

science view on the topic.

Phase 1 — Identifying entrepreneurial competences and assessment tools

The first phase of the research consisted in a baseline analysis of literature and practice about
the definition and measurement of entrepreneurial competences, with the aim of identifying a
rubric of competences and a set of assessment tools. To accomplish this, we mapped the
approaches and methods in teaching and assessing entrepreneurial competences (1) through a
review of existing programmes, policy documents and existing literature on entrepreneurial
skills and competences; (2) through interviews with experts to produce a complementary
mapping of current educational environments and practices in relation to the teaching and

assessment methods/tools of transversal competences.



The review of academic literature was carried out by searching for relevant articles on
Scopus? as of December 2015 by extracting combinations based on the following keywords:
entrep*, competenc*/skill*, transversal, transfer*, soft>. We narrowed our search to journal
articles in the English language. We merged the results from our searches and eliminated the
redundant documents, ending up with a sample of 3,085 articles. The relevance of the articles
for our review was coded by two independent judges, who reached an inter-rater agreement of
.92 and solved disagreement by discussion, so that all articles were assigned for inclusion/non-
inclusion for our review. A total of 474 articles were retained as relevant for providing a list of
transversal competences for entrepreneurship and a set of measures to assess them. It is
important to underline that this search was used as a first initial step into the field, and later we
included additional up-to-date literature. In addition to academic literature, in January 2016 we
carried out a general search on the Internet for policy and practice documents on the topic,
retrieving around 20 relevant documents.

In addition to the literature review, we carried out 15 expert interviews with teachers
working in five partner institutions of a European project on the assessment of entrepreneurial
competences (project SOCCES)* with the aim of evaluating the current educational
environments and practices at their institutions, and their perceived main development needs

regarding the assessment of the defined competences.

2 Started in November 2004 and owned by Elsevier, Scopus is recommended by some scholars and
bibliometricians as having a wider coverage for the social sciences and humanities than the Web Of Science Social
Sciences Citation Index (SSCI-WOS) database (e.g., Harzing 2013). Scopus contains over 21,500 titles from more
than 5,000 publishers. It consists of over 38 million records back to 1996 (63%) and over 22 million records pre-
1996 (37%) going back as far as 1823 (Scopus, 2016).

3 More specifically, our search was carried out as follows: entrepr* AND competenc*, entrepr* AND skill*,
entrepr* AND competenc* AND soft; entrepr* AND competenc* AND transversal; entrepr* AND competenc*
AND transfer*; entrepr* AND skill* AND soft; entrepr* AND skill* AND transversal; entrepr* AND skill* AND
transfer*. For a similar approach, e.g., Haq, 2016.

4 The project SOCCES - SOCial Competences, Entrepreneurship and Sense of Initiative - Development and
Assessment Framework (Erasmus+ 2014-1-UK01-KA203-001660) aimed at developing and piloting a framework
for the methodical assessment for two competences that are very important for working life, namely the sense of
initiative and entrepreneurship, and social competences.

10



Based on the insights gained through coding and grouping entrepreneurial competences
from our literature review and expert interviews, we developed a framework and methodology
to assess transversal entrepreneurial competences belonging to the following five areas:

1. Positive attitude and initiative

2. Communication and interaction

3. Team-work and collaboration

4. Critical and analytical thinking or problem solving, including risk assessment
5. Creativity and innovation

For each area of competence, a list of specific competences and validated tools to assess
them were identified, as summarised in Table 1. An in-depth description of skills, together with

levels against which to assess them, is provided in Table Al in Appendix.

Phase 2 — Pilot test of assessment tools
Based on insights gained during the first phase of the research, in 2016 we organised a pilot
test of the assessment tools, with the aim of assessing their reliability and feasibility in
assessing students’ performances in terms of entrepreneurial competences before and after an
entrepreneurship education programme.

Our pilot test was carried out as part of the activities of the project XX. The partner
institutions launched two virtually-enabled, real-life business challenges to be solved through
a cross-disciplinary, international collaborative teamwork. Seventy-two students were
recruited to participate in the two business challenges from Bachelor (67%) and/or Master

courses across the partner universities. On average, students were 23 years old (SD=4.06). 56%

11



of them were males. One business challenge required students to creatively propose new
services and opportunities for developing active participation by citizens in the new public
Central Library in Helsinki. This challenge was addressed by students with a management and
an applied sciences background. The second business challenge required civil engineering and
management students to collaborate to develop a business idea to market a new retrofitting
technology to non-domestic buildings. Details about the two business cases are provided in the
Appendix (Table A2). For both challenges, students set up teams at national level to work on
the project, which were matched with other teams from other countries to work collaboratively
to solve the business challenge. The virtual platform FairShare® was set up as a joint learning
environment for all the participating students. The students had one month to complete the
business challenge. During this period, the students received a one-day introductory class on
entrepreneurship, business modelling and teamwork; they were asked to deliver intermediate
outputs every week. The final result was presented to other students and professors from
participating institutions.

We deemed this learning environment particularly suited to testing the transversal
competences for entrepreneurship that we identified in the first phase of our research for two
reasons. Firstly, the two business challenges were developed to reflect real world problems,
characterised by complexity and having possible multiple solutions. Students could thus
attempt to solve them through debate, experimentation, exploration and creativity (Kirriemuir
& McFarlane, 2004). This type of activities can motivate learners more than traditional
approaches (Gordon et al., 2009) and make them more likely to remember concepts they
discover on their own (De Jong & Van Joolingen, 1998). Secondly, the business challenges
were organised in such a way as to encourage learners to be active and autonomous, and to

activate collaboration between learners both within and across countries, developing social and

5 https://fairsharetraining.eu/frontpage-en
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communicative competences. In addition, the learning environment was not classroom-based
but technology-enhanced, involving the use of a communication platform and other
communication technologies to engage students. We thus believed that the two settings allowed
several transversal competences to be addressed simultaneously.

The business challenges were implemented smoothly, with students being able to follow
the prescribed activities and deliver all the expected outputs. Based on a survey administered
at the end of the experience to students (n= 55, response rate= 76.4%) and teachers (n= 10;
response rate= 100%), the general evaluation of pilot workload, challenge and relevance of the
experience was positive (Appendix, Table A3). The survey also investigated whether,
according to students and teachers, the business challenge was perceived as effective in
generating awareness of the selected entrepreneurial competences and useful in activating
them. The data show that the initiative was highly effective in generating awareness and useful
for activating competences with regard to communication and teamwork; and least effective
with regard to awareness of risk assessment competences (Table 2). Similarly, the business
challenge was perceived as most useful in activating communication and teamwork
competences; and least useful in activating risk assessment competences (Table 3). We
interpret these results in two ways. Firstly, they may indicate that simulations like ours can
allow students to engage in action and experiential learning, but that the “protected” conditions
in which students operate in these projects do not allow them to fully experiment with the real,
uncertain life of entrepreneurial endeavours (Daly, 2001; Macht & Ball, 2016). Secondly, the
organisation of our business challenge as a group work, in such a short time frame, was more
suited to stimulating the competences needed to participate in the group activities (e.g.,
communication and collaboration) than business-related competences (e.g., creativity, problem

solving, critical thinking).

13



Insert Tables 2 and 3 about here

To assess the defined entrepreneurial competences, a pre- and post-test questionnaire was
administered to students through an online survey. A total of 72 students filled in the pre-test
questionnaire; 61 students completed the post-test questionnaire. All the constructs
demonstrated good reliability in both questionnaires (all Alphas>.70). We carried out a
comparison between pre-test and post-test scores with a set of paired t-tests, and found that no
statistically significant change could be detected across all the tested constructs. To interpret
this result, we organised one focus group with students and in-depth interviews with teachers
one week after the post-test survey, in order to have additional insights to reflect on our
pedagogical approach and our assessment method. Why did we register a null difference
between the mean scores on competences before and after the participation to the business
challenge, while the initiative was perceived as effective in raising awareness on the selected
entrepreneurial competences and useful for activating them? We can offer three explanations.
Firstly, the length of the learning experience (around one month) might have been too short to
ensure proper engagement and reflection on learning outcomes by students, also considering
that this was an extra-curricular initiative possibly conflicting with other personal or study
priorities. Furthermore, the short length of the initiative, together with the fast timing of
activities, made it unfeasible for the teachers to plan an effective combination of formative and
summative assessment. We therefore reason that students in our study were not actively
engaged in exercising metacognition, self-assessment and transfer of knowledge and
competences acquired within other settings (Packer & Goicoechea, 2000) and in reflecting
about what they could do to improve their competences (Bransford, Brown, & Cocking, 2000).
Secondly, and connected to the previous point, students taking part in the business challenge

did not receive any specific training, nor were they offered any opportunity to further reflect
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on their learning achievements with regard to any of the entrepreneurial competences assessed
by our tools. We therefore suggest that being merely exposed to an experiential entrepreneurial
education initiative, such as our business challenge, might not be a sufficient condition to
stimulate the development of entrepreneurial competences. Thirdly, we reason that a null
statistical change over pre- and post-test scores in the identified competences does necessarily
signal a null learning process. The adoption of a qualitative rather than quantitative approach
to assess the same competences might have produced different results.

Based on our guantitative findings and the discussion of pilot tests with the participating
teachers and students, we performed a SWOT analysis to offer a synthesis of the assessment
of the two pilot tests (Figure 2). We believe that such analysis is relevant for the implementation

of business case challenges in other educational contexts.

DISCUSSION AND CONCLUSION

Entrepreneurship education is increasingly seen as “critical for developing entrepreneurial
skills, attitudes and behaviours that are the basis for economic growth” (Volkmann et al., 2009)
and as a key competence for individual development and fulfilment, active citizenship, social
inclusion and employability in a knowledge society (European Parliament and Council, 2006).
Entrepreneurial competences not only refer to enterprise management but to a wider set of
transversal competences (Luppi & Bolzani, 2019). This poses several challenges to educators,
regarding both the teaching side—how and where entrepreneurial cross-curricular
competences will fit the educational set-up of subject-based timetables of schools and

universities; and the assessment side—how, when, and where to assess such multifaceted
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competences, and who should assess them. Several authors have engaged in the effort to
measure the outcomes of entrepreneurship education around the globe (e.g., Martin, McNally,
& Kay, 2013). However, to date the issues of what entrepreneurial competencies should be
developed through education and training, how should they be developed, and how they could
be specifically assessed are still in need of further understanding (Edwards-Schachter et al.,
2015; Pittaway & Edwards, 2012).

In this paper we specifically tackle the issue of how to assess entrepreneurial
competences at student level, by presenting insights from the test of an assessment framework
for entrepreneurial competences within an extra-curricular business challenge. While our
learning context was perceived as effective in raising awareness on the selected entrepreneurial
competences and useful for stimulating their development, and although we used validated
quantitative tools with good reliability and data from multiple sources (self- and peer
assessment), we found no statistically significant change in the pre-test and post-test scores of
any of the competences we tested. We have interpreted this as a result of three key issues: (1)
the short time frame during which the students were exposed to the learning initiative and the
lack of formative assessment; (2) the lack of any form of specific training on the selected
competences or meta-cognition on the learning experience; (3) the use of a mono-method

quantitative approach to assess competences.

Theoretical contribution and future research paths

This study contributes to the literature on entrepreneurship education, specifically extending
previous literature on the assessment of entrepreneurial competences in an entrepreneurship
education context (e.g., Chell, 2013; Fayolle, 2013; Markman, 2007; Mitchelmore & Rowley,
2010). By embracing an interdisciplinary perspective, our paper presents an overview of

theoretical and empirical issues regarding the assessment of entrepreneurial competences, an
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assessment framework and two business challenges that can be used by teachers, and examines
practical issues regarding the assessment of entrepreneurial competences based on such
learning environment.

The findings and limitations of this study provide valuable insights into some of the
issues that should be considered in the design and implementation of assessment practices in
the domain of entrepreneurship education. Firstly, our study seems to confirm that
entrepreneurship “educators may not be able to depend on traditional assessment techniques”
(Pittaway et al., 2009, p. 90), especially those based purely on a positivistic stance where
assessment outcomes are clearly defined and quantitatively measured (Penaluna & Penaluna,
2009). This sets the stage for future studies investigating whether and how learning designs,
learning outcomes and assessment approach in entrepreneurship education can be aligned; and
how educators can make use of different methods of assessment, for instance through narrative
or reflexive accounts by students (e.g., Blackwood et al., 2015; Lackéus & Middleton, 2018)
rather than only using strong inferential designs (Rideout & Gray, 2013).

Secondly, there is a trade-off about measuring entrepreneurial competences through self-
reported measures or peer-reported or observed measures. In fact, on one hand, entrepreneurial
competences are manifested in a social context (i.e., in the interaction with other people), and
therefore assessment should ideally involve the learners being assessed during socially-situated
actions (e.g., during group work). On the other hand, it is individual learners that are interested
in having their competences assessed. In our study, we therefore made the choice of proposing
a standardised assessment aimed at testing and evaluating entrepreneurial competences at
individual level, acknowledging that they are key to social interaction. For instance, it was
noted that the specific competences pertaining to the area of team-work and collaboration
consisted of more granular and basic competences linked to interpersonal communication, and

therefore the choice was made to not include team-work and collaboration tools. In addition,
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given that transversal competences tend to overlap in many aspects, future studies should take
care to design assessment tools to avoid the inclusion of redundant constructs. This could be
also solved by building assessment tools focusing on specific competence areas and adopting
a modular structure; or by allowing a one-time self-standing assessment session (e.g., serving
as a full certification of entrepreneurial competences similar to the European computer skills
certification released by ECTL)®.

Thirdly, nowadays scholars agree that assessment should be considered as part of the
learning process, rather than simply playing the role of certification or final stage of a teaching
a learning programme (Segers, Dochy, & Cascallar, 2003; Wiggins, 1998). Given the short
time span of our study, it was not possible for us to engage in formative assessment (e.g.,
diagnostic testing or feedback) during the learning process. It might be that this choice has
limited the learning process in our students, as they did not receive important information about
their strengths and weaknesses and thus may not have been able to decide how to improve their
competences. We thus urge educators to combine both formative and summative assessment
in the design of their assessment approaches.

Fourthly, our study adopted self- and peer assessment of entrepreneurial competences
based on quantitative methods. However, a key concept that has emerged in education studies
is that of authentic assessment (Rennert-Ariev, 2005). Authentic assessment is representative
of the reality and complexity of situations which typically occur in real life in students’ fields
of study, helping students to create “discourse, products and performances that have value or
meaning beyond success in school” (Newmann & Wehlage, 1993, p. 8). Authentic assessment
integrates multiple types of knowledge and skills, relying on multiple sources of evidence
collected over time and in different contexts which are evaluated using codified professional

standards (Darling-Hammond, 2000). Therefore, authentic assessment is characterised by

5 For more information on the European Computer Driving Licence, see http://ecdl.org/
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students’ active engagement, exploration and inquiry (Wiggins, 1989). In the future, we
suggest that entrepreneurial competences should be carried out resorting also to authentic
assessment (e.g., Macht & Ball, 2016), so that competences can be assessed by making
reference to the students’ real personal or professional situations and experiences.

Lastly, our study highlights how learning and assessing transferable competences
requires attention to the social context of learning (i.e., learning environment). Simulations and
games, such as the business challenge analysed in our study, can foster students’ debate,
experimentation, exploration, creativity, collaboration, social and communication competences
(Kirriemuir & McFarlane, 2004). As in our study, learning environments do not necessarily
have to be classroom-based. In many cases, they are increasingly technology enhanced — some
examples include the use of virtual worlds offering opportunities for interactive learning, and
the use of communication technologies (e.g., also mobile technology) to engage students over
long term project-based learning experiences. We believe that further studies should investigate
the use of these tools as a way to create and assess students’ entrepreneurial competences (e.g.,

Daly, 2001; Human et al., 2005; Lackéus & Middleton, 2018; Sousa et al., 2019).

Implications for policy-making and practice

This study is of interest to policy-makers and educators. The global rise of entrepreneurship
programmes in the last decades has been fuelled by unprecedented demand, as students look
for a style of business education that will provide them with the transversal skills needed to
succeed in an increasingly divergent business environment (Cooper et al., 2004). For instance,
the “sense of initiative and entrepreneurship” is one of an individual’s key competences in
workplaces and in private life contexts, according to the European Union (European Parliament
and Council, 2006). Here, policy-makers have contributed to a progressive definition of

entrepreneurship education policy and educational practices as related to a set of competences

19



referred to the individual sense of initiative and an entrepreneurial mindset, to be fostered
through reflexive action and experiential knowledge (Bacigalupo et al., 2016; Komarkova et
al., 2015; Hoppe, 2016). Therefore, this paper is relevant for education policy-makers because
it addresses the topic of developing appropriate assessment of transversal competences, such
as entrepreneurial ones, in curricula: an important issue which is still lagging behind
(EACEA/Eurydice, 2012).

Our study is useful for entrepreneurship and management educators. Assessment is an
important part of educational practice, and educators should think carefully about this aspect
(Banta, 1999). In line with previous studies, we call for closer consideration of the link between
the intended entrepreneurial learning outcomes and the assessment approach for measuring
them, also taking into account that students gear their learning behaviour (e.g., what they learn
and how they learn) to the assessment method used (Pittaway et al., 2009). The assessment of
entrepreneurial competences will also partly depend on the assessment purpose: the learning
outcomes for summative assessment for a qualification will be more tightly specified than the
learning outcomes for formative assessment within the university curriculum. Our work
highlights that students’ performances in entrepreneurial competences can be demonstrated in
different ways, in different contexts, and not taking into account single specific outcomes but
rather a holistic view of these competences. In this regard, using a method mix in assessment
seems essential for compensating for strengths and weaknesses in the validity, reliability and
generalisability of different methods.

Adopting a competence-based approach to teaching and assessing entrepreneurial
competences has relevant implications in terms of teacher training. For example, training will
need to tackle the re-orientation of initial teacher training frameworks; the development of a

shared understanding of outcome specification and teacher judgement; knowledge of active
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learning, gamification, technology-based teaching techniques; and continuous learning and
peer-to-peer support.

To conclude, our paper highlights that the assessment of entrepreneurial competences
needs to be based on the integration of different epistemological and empirical approaches,
adopting mixed-, multi-source, and real-life methods, aimed not only at summative but also
formative purposes. We see numerous issues and possibilities for continuing the debate and
research with regard to the assessment of entrepreneurial competences, both from the
theoretical and practical point of view. We therefore hope that our findings can stimulate new
directions of research and practice aimed at introducing a game-changing approach to learning,

teaching and assessing entrepreneurship as a set of transversal competences.
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TABLES AND FIGURES

Table 1 — Assessment framework for entrepreneurial competences

Area of competence

Specific competence

Assessment tools

Positive attitude and
initiative

Self-assessment
Growth mindset

Emotional intelligence

Perseverance

Coping strategy

Empowerment scale (Rogers et al., 1997) (self-
assessed)

Mindset Scale (Dweck, 2006) (self-assessed)
Brief Emotional Intelligence Scale (Davies et al., 1998)
(self-assessed and alter-assessed)

Perseverance scale (Kyndt & Baert, 2015) and
narrative form (self-assessed and alter-assessed)

Self-knowledge, orientation towards learning, and
planning for future scale (Kyndt & Baert, 2015) (self-
assessed and alter-assessed)

Communication and
interaction

General communication

Interaction

Presentation

Negotiation and persuasion

Interpersonal Communication Competence Scale
(Rubin & Martin, 1994) and narrative form (self-
assessed and alter-assessed)

Interpersonal Communication Competence Scale
(Rubin & Martin, 1994) and narrative form (self-
assessed and alter-assessed)

Presentation exercise and Interpersonal
Communication Competence Scale (Rubin & Martin,
1994) and narrative form (self-assessed and alter-
assessed)

Entrepreneurial competences scale (ability to persuade
scale (Kyndt and Baert, 2015) and narrative form (self-
assessed and alter-assessed)

Team work and
collaboration

Group work and team
management

Conflict resolution

Belbin role self-assessment tool (self-assessed)

Interpersonal Communication Competence Scale
(Rubin & Martin, 1994) (self-assessed)

Critical and Analytical
Thinking or Problem
Solving, including Risk
Assessment

Problem solving attitude

Recognizing opportunities

Risk management

Creative problem solving scale (Morris et al., 2013)
(self-assessed)

Opportunity recognition scale + conveying a
vision/seeing the future scale) (Morris et al, 2013)
(self-assessed)

Risk management scale (Morris et al., 2013) (self-
assessed)

Creativity and
Innovation

Creativity and lateral
thinking

Adaptability

Innovation

Creative problem solving scale (Morris et al., 2013)
(self-assessed)

Making Decisions scale (Rogers et al., 1997) (self-
assessed)

Innovativeness scale (Mueller & Thomas, 2001) (self-
assessed)
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Table 2 — Evaluation of pilot effectiveness in generating awareness of entrepreneurial
transversal competences (Likert scale ranging from 1=very much to 5=very low)

Critical Problem Risk Positive
Teamwork thinking solving assessment  Communic. Creativity  attitude
Teachers 131 2.63 2.50 3.81 1.63 2.69 2.25
N 10 10 10 10 10 10 10
Students 1.96 231 2.26 2.48 1.98 2.02 1.96
N 55 55 54 54 55 55 55
Overall 1.64 2.47 2.38 3.15 1.81 2.36 2.11
N 65 65 64 64 65 65 65

Table 3 — Evaluation of pilot perceived usefulness in activating entrepreneurial
transversal competences (Likert scale ranging from 1=very much to 5=very low)

Critical Problem Risk Positive
Teamwork  Thinking Solving  Assessment Communic. Creativity  Attitude
Teachers 1.44 2.56 2.56 4.14 1.94 2.69 2.50
N 10 10 10 9 10 10 10
Students 2.00 2.22 2.27 2.59 1.91 2.20 2.06
N 55 55 55 54 55 55 53
Overall 1.72 2.39 2.42 3.37 1.93 2.45 2.28
N 65 65 65 63 65 65 63
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Phase of the research

1- Identification of
entrepreneurial competences

Figure 1 — Summary of research methodology

Activity

1.1. Literature review

Qutcomes

- identification of entrepreneurial competences
- identification of assessment tools

- discussion of entrepreneurial competences

1.2. Interviews with teachers and experts  _ galection of assessment tools

2 - Pilot test of assessment
tools

2.1. Pilot test

- business challenge and survey to students
- analysis of results

Figure 2 — SWOT analysis of the business challenge for pilot test

Strengths

Activating and capturing
communication competences
Attracting students with an interest in improving their
skills

International collaboration, especially valuable for
students with low exposure to international
environments during ordinary university-level courses
Cross disciplinary working and appreciating other
profession’s perspective and requirements.

teamwork and

Opportunities
Business challenges implemented in different
countries can enhance the cross-cultural aspects of
transversal competences for entrepreneurship
Longer test time frames ensure interim feedbacks to
monitor activities and improve the work carried out
by students and guidance by teachers
The methodology can also be replicated in a non-
international and non-virtual environment
Enabling activities in a virtual environment offers
possibilities for interaction (e.g., webinars), also
through additional interaction tools integrated with
other media/social media

‘Weaknesses

Business challenges are carried out in a relatively
safe environment and thus are potentially not able
to capture risk assessment competences

Technically “simple” business challenges might not
be suitable for making students focus on problem
solving and creativity; technically “complex”
business challenges might exacerbate differences in
students” disciplinary skills

Short timeframe of exposure to the assigned
activities is not “realistic” and might negatively
impact quality of outputs

International wvirtual interaction does not work
automatically, it needs to be planned in great detail,
allowing students to get introduced and guided
through a clear pattern of solution to the business
challenge

Threats
Students losing interest in the project contest or
collaboration with other students (locally and
internationally) during time
Business challenges carried out in virtual
environments might generate superficial
interactions if “compulsory” interactive sessions are
not planned
Exposure to business challenges might not be
particularly valuable to students with previous
experience in teamwork or other similar simulations
Business challenges carried out over a short period
of time might not be effective in developing
different transversal competences for
entrepreneurship
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