& frontiers

@ Check for updates

OPEN ACCESS

Ramona Simut,
University of Oradea, Romania

Jolita Greblikaite,

Vytautas Magnus University, Lithuania

Qi Mingde,

Guangdong University of Technology, China

Lucia Rodriguez-Aceves
lucia_rodriguez@tec.mx

27 September 2022
22 May 2023
14 June 2023

Silveyra-Leon G, Rodriguez-Aceves L and
Bafios-Monroy VI (2023) Do entrepreneurship
challenges raise student’s entrepreneurial
competencies and intention?

Front. Educ. 8:1055453.

doi: 10.3389/feduc.2023.1055453

© 2023 Silveyra-Ledn, Rodriguez-Aceves and
Bafios-Monroy. This is an open-access article
distributed under the terms of the Creative
Commons Attribution License (CC BY). The
use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

Frontiers in Education

Frontiers in Education

Original Research
14 June 2023
10.3389/feduc.2023.1055453

Do entrepreneurship challenges
raise student'’s entrepreneurial
competencies and intention?

Geraldina Silveyra-Leon?, Lucia Rodriguez-Aceves?* and
Verdnica |. Bafios-Monroy?

'Entrepreneurship Institute (IEEGL), Tecnologico de Monterrey, Monterrey, Mexico, 2Entrepreneurship
Department, School of Business, Tecnologico de Monterrey, Monterrey, Mexico, *Management and
leadership Department, School of Business, Tecnologico de Monterrey, Monterrey, Mexico

Motivated by the question on what contentand which pedagogical methodologies
are effective in teaching entrepreneurship, this research tested whether
entrepreneurial intention and entrepreneurial competencies changed after
undergraduates attended an entrepreneurship challenge (ECH) experience. This
pedagogical experience was carefully designed as a 5-week in-class education
and a 1-week boot camp-type intensive activity. The research design was an
empirical, survey-based pre- and post-study on a sample of 525 freshmen.
Results showed an increase in entrepreneurial intention and in the entrepreneurial
competencies measured (opportunity identification, evaluation and exploitation,
and resources procurement). This research contributes to entrepreneurship
education through the design and measurement of an effective program based
on a previous framework for entrepreneurship courses and aligned with the
education-through-entrepreneurship approach.

entrepreneurial intention, entrepreneurship education, entrepreneurship challenge,
entrepreneurship competencies, entrepreneurship education program design, higher
education, México

1. Introduction

In past decades, entrepreneurship education (EE) has attracted the attention of governments,
institutions, individual scholars, and universities worldwide because it provides students with
the tools necessary to initiate a new business (Balan et al., 2018; Kozlinska et al., 2020). EE is
highly relevant under two assumptions: First, entrepreneurs who create an enterprise within a
university environment have a more significant impact on their ecosystem’s economic
development (von Graevenitz et al., 2010), and they perform much better than others (Godsey
and Sebora, 2010) because such institutions provide entrepreneurs with skills, attitudes, and
knowledge to raise their alertness and abilities towards business opportunities (Piperopoulos
and Dimov, 2015). Indeed, research has established that EE plays a fundamental role in
developing more and better entrepreneurs (Karimi et al., 2014). The second assumption affirms
that entrepreneurs can be nurtured. As far as we know, however, no entrepreneurial gene
exists—no one is simply born an entrepreneur (Neck and Greene, 2011).

Although scholars concur that entrepreneurship can be taught, questions remain about
content and appropriate pedagogy (Ramsgaard and Christensen, 2016; Balan et al., 2018).
According to Ahmad et al. (2018), educators in entrepreneurship are still struggling to find a fit
between instructional objectives and suitable teaching techniques. Besides that, EE faces another
challenge: measurement of its effect and impact. The impact is frequently measured by students’
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increased motivation or entrepreneurial intention after an EE course
since it represents one of EE’s few measurable outcomes (Fitzsimmons
and Douglas, 2011; Nabi et al., 2017). However, another line of
thought establishes that EE’s impact can also be measured through
competency development (Sanchez, 2013).

Along the same line, previous research has provided evidence that
through EE, entrepreneurship competencies can be developed
(Pittaway and Cope, 2007; Ghina, 2015; Silveyra et al., 2021), and
entrepreneurial activity can be enhanced (Rasmussen and Sorheim,
2006; Bagheri and Pihie, 2011). What is accomplished through EE
should be aligned with course design, considering its objective,
pedagogical approach, and content, among other factors (Fayolle and
Gailly, 2008; Gedeon, 2014). Systematic reviews on EE courses
worldwide have identified four approaches: about, for, in, and through
entrepreneurship (Edwards-schachter et al., 2015). Each includes
different pedagogical methodologies and approaches to reach
EE objectives.

Although a wide variety of pedagogical methodologies have
been used in the entrepreneurship domain (Solomon, 2007; Neck
and Greene, 2011), one of the most frequently applied is
experiential learning (Fayolle, 2013). However, in spite of its
intuitive appropriateness and the encouragement among leading
scholars to use it (Neck and Greene, 2011), there is a lack of
evidence to support the belief that experiential teaching methods
have a greater impact on students’ learning than traditional
lecture-based teaching methods (Kozlinska et al, 2020).
Consequently, due to the fact that more and more entrepreneurship
education courses and programs are moving towards experiential
teaching methods, it is important to investigate whether this
teaching style leads to better student competencies and
entrepreneurship intention, which are the desired outcomes of
educational practice (Silveyra et al., 2021).

Therefore, the aim of this paper is to examine the relationship
between experiential pedagogy and undergraduate students
entrepreneurship intention and competencies (opportunity
identification, evaluation, exploitation and resources procurement).
On the one hand, entrepreneurial intention has been used to assess
the effectiveness of entrepreneurship programs (Nabi et al., 2017;
Kozlinska et al.,, 2020). On the other hand, the phenomenon of
entrepreneurship necessarily involves the dynamic interplay of
opportunities and resources (Clough et al., 2019).

The main contribution of this paper is the design of an
Entrepreneurship Challenge (ECH) and the measurement of its
effectiveness. The ECH’s design includes pedagogies aligned to
objectives for each of its phases. In general, the ECH takes the form of
a five-week in-class educational format followed by a full-week
immersion (boot camp-type training). Importantly, the ECH design
is based on the framework proposed by Gedeon (2014) for modeling
entrepreneurship programes and is aligned with the education-
through-entrepreneurship approach (Edwards-schachter et al., 2015;
Piperopoulos and Dimov, 2015).

The study follows a quantitative empirical research design, based
on a two wave data collection (pre-ECH and post-ECH) using a paper
based questionnaire. The analysis consisted of a paired sample t-test
of the variables of interest (entrepreneurial intention and
entrepreneurial competencies) to identify changes (if any). Findings
showed positive and significant differences for all the variables, being
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entrepreneurial intention the highest increase and resources
procurement the highest mean.

This paper is structured as follows: The first section contains
a literature review along three lines of thought: (1) EE, (2)
entrepreneurial intention, and (3) entrepreneurial competencies.
The second section includes a detailed description of ECH’s
design. The third section describes the research method and its
results. Finally, a discussion of results is presented, along
with conclusions.

2. Background
2.1. Entrepreneurship education

Sufficient evidence exists that entrepreneurship can be taught, or
at least encouraged, through education (Solomon, 2007). Therefore,
EE can be considered a key instrument for fostering entrepreneurial
attitudes, intentions, and competencies (Karimi et al., 2016). Even so,
several researchers have established that EE remains in its early stages
because no standard theoretical framework or best practice for
educating or fostering entrepreneurs has gained consensus (Balan
et al,, 2018; Hatt, 2018). Previous literature reviews on EE programs
and courses reveal various objectives, philosophies, content,
pedagogies, and results sought (Gedeon, 2014). This has impacted
scientific research on EE, given that lack of theoretical frameworks for
a course and program design leads to ambiguity and imprecision
(Fayolle and Gailly, 2008).

Therefore, scholarly discussion has shifted from whether
entrepreneurship can be taught to what content EE should deliver, but
most importantly, how content should be delivered to reach EE
objectives (Ahmad et al., 2018). The educational focus is now on
pedagogy—which methods are the most efficient for fostering an
entrepreneurial mindset, developing entrepreneurial competencies, or
increasing entrepreneurial action, among others. However, a valid
pathway has been developed to design programs according to
objectives, i.e., entrepreneurship about, for, in, and through (Smith
et al,, 2006). Table 1 summarises how EE pedagogies, audience, and
content should be aligned with objectives. Although previous research
reveals that EE has used a wide variety of pedagogical methodologies
(Solomon, 2007; Neck and Greene, 2011), for the most part,
entrepreneurial education has embraced the constructivist approach,
manifested through experiential learning pedagogies (Corbett, 2005;
Fayolle, 2013; Lackéus, 2014).

As mentioned previously, another challenge EE faces is the
measurement of its impact or efficiency, but Jack and Anderson (1998)
have established a framework to evaluate EE’s impact. This framework
(Table 2) highlights the importance of following up with participants
after course completion (Henry et al, 2005). The theoretical
framework also serves as justification for how, in this paper,
measurements are made pre and post-entrepreneurship experience,
both of their and  their
entrepreneurship competencies. Notably, measurement does not

students’ perceptions intentions
suggest a causal effect of entrepreneurship competencies on
entrepreneurial intention, only a comparison to identify differences
(if any). The

entrepreneurial intention.

following section offers a discussion on
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TABLE 1 Entrepreneurship and education pedagogies.

EE objective

Learning process

Key dimensions of the teaching
model

10.3389/feduc.2023.1055453

Concepts and relevant
theories

Education about entrepreneurship

Learn to be an academic

-Academic conception of entrepreneurship

-Entrepreneurship as a research area

-Focus on the theoretical dimension

-Theories for teaching and doing research
in the field

-Teaching educational model

-Discussion in the classroom of research topics

-Main audience: PhD students, professors, and

researchers

Education for entrepreneurship

Learn to be a business creator

-Entrepreneurship as a specific concept and
professional situation (independent entrepreneur,
creation of new ventures, corporate entrepreneurship,

etc.)

-Theories of the entrepreneurial process

-Focus on the professional / practical dimension

(knowing what, how and who)

-Learning by doing / creating

-Pedagogies of learning-by-doing

-Learning failure

-Acquisition of skills, practical knowledge, techniques

to act and be successful as an entrepreneur

-Limited rationality

-Development of entrepreneurial skills is expected

-Effectuation

-Main audience: potential entrepreneurs who work or

have a specific entrepreneurial project

-Entrepreneurial cognition (heuristics, risk

perception, etc.)

-Business management and growth

Education in entrepreneurship

Learn skills for growth of an

existing business

-Management training for established entrepreneurs
focused on ensuring growth and development of the

business

-Skills for solving problems

-Development programs for management and
training for growth, as well as specific courses on

product development and marketing, among others

-Improvement and update of business

management skills

-Courses aimed at helping individuals or groups of
individuals adopt an entrepreneurial approach,
regardless of the type of organisation for which they

work

Education through

entrepreneurship

Learn to become an

entrepreneurial person

-Entrepreneurship as a general and wide concept.

-Entrepreneurship intention

-Focus on the dimension of entrepreneurial spirit
(‘know why” and ‘know when’). Changes are expected
in attitudes, perceptions, and intentions towards

entrepreneurship

-Entrepreneurial Event Model (Shapero

and Sokol, 1982)

-Theory of Planned Behavior (Ajzen, 1991)

-Great diversity of audiences: students in business and

non-business areas

-Entrepreneurial self-efficacy

-High importance of consolidated entrepreneurs as

role models in the classroom

-Entrepreneurial orientation (applied at
the individual level)

Own elaboration based on Henry et al. (2005), Fayolle and Gailly (2008), and Piperopoulos and Dimov (2015).

2.2. Entrepreneurial intention

As mentioned, intention models have been widely used in
studying entrepreneurship phenomena, partly because they provide
information on how individuals process information, make decisions,
and subsequently perform (Linan and Fayolle, 2015). Adequate
evidence, both theoretical and empirical, shows that intentions best
predict any planned behavior (Zampetakis and Moustakis, 2006;
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Lifidn and Chen, 2009; Lifién et al., 2013; Lifidn and Fayolle, 2015).
Currently, entrepreneurial intention is a consolidated research area
within the field of entrepreneurship (Fayolle and Lindn, 2014). Yet, it
still offers opportunities for studying background motivation or
specific variables’ explanatory capacity when elucidating intention in
specific scenarios (Linan and Fayolle, 2015).

In the specific field of entrepreneurship, the Theory of Planned
Behavior (TPB) has been a framework for exploring individuals’
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attitudes toward entrepreneurship (Lindn and Chen, 2009) since it
helps explain the complexity and underlying cognitive processes
behind new venture creation (Linan et al., 2013). TPB is a
parsimonious, well-grounded theory that has verified robust behavior
predictions (Krueger and Carsrud, 1993). In fact, several recent
studies have demonstrated validity of this theory in different cultural
settings (Nabi et al., 2017; Fragoso et al., 2020). According to the TPB,
three independent factors determine the intention of a behavior: (a)
attitude towards the behavior, (b) social norms, and (c) perceived
behavioral control (Ajzen, 1991).

Due to assessing the effectiveness of entrepreneurship programs
has primarily focused on measuring the intention to become an
entrepreneur and the factors that influence it (Kozlinska et al., 2020),
the following hypothesis is proposed:

HI: The entrepreneurship challenge (ECH) increases student’s
entrepreneurial intention.

2.3. Entrepreneurial competencies

Over the past few years, the competency-based approach has
become a standard framework for studying entrepreneurs’
characteristics and actions (Man et al., 2002; Rasmussen and Serheim,
2006). But because competencies prepare students for challenges in
their professional lives (Bowden, 2004), one problem in acquiring
entrepreneurship competencies is that, unlike other professions,
entrepreneurs’ responsibilities, activities, or duties have not been
clearly defined (Baron, 2007). Therefore, formal education for
developing entrepreneurship competencies might not be as clear in
their pedagogic designs as in other professions. Thus, previous
research efforts have resulted in a wide variety of proposed frameworks
for entrepreneurship competencies (Onstenk, 2003; Wu, 2009;
Mitchelmore and Rowley, 2010; Morris et al., 2013; Dimitratos et al.,
2014; Tehseen and Ramayah, 2015). These could serve as starting
points for definitions of competencies addressed through EE, given
that the competencies entrepreneurs need to create successful
businesses are many, but, at the same time, changing in importance
and scope according to each stage of the entrepreneurial process
(Baron, 2007).

According to some researchers, competencies developed through
any entrepreneurship intervention should closely relate to its
objectives (Fayolle and Gailly, 2008; Gedeon, 2014). Here, the ECH
aims to develop entrepreneurial competencies while increasing
students’ entrepreneurship intention. The ECH draws from the
assumption that an entrepreneurial individual is the one who
identifies, evaluates and exploits opportunities (Lackéus, 2014) and
can be fostered through the education (Lanero et al., 2011) of young
students. This objective is closely related to what Shane and
Venkataraman (2000) defined as the core of entrepreneurship: the
identification, evaluation and exploitation of opportunities regardless
of the resources an individual currently possesses.

Therefore, in this educational experience design, four
competencies were measured: (1) opportunity identification, (2)
opportunity evaluation, (3) opportunity exploitation and (4) resources
procurement because they can be developed through an education
program and they are relevant to the development of an
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entrepreneurial intention and action (Chandler and Jansen, 1992;
Man et al., 2002; Man and Lau, 2005; Wu, 2009; Mitchelmore and
Rowley, 2010, 2013; Rasmussen et al., 2011; Chell, 2013; Morris
etal., 2013).

According to the literature, opportunity identification is the ability
to look at the habitual and unusual, to observe the ordinary and the
extraordinary (Volery et al., 2013). That is, opportunity identification
concerns the perception of changing conditions or unknown
possibilities in an environment that represents potential sources of
profit (Morris et al., 2013). In other words, the ability to identify
opportunities lies at the heart of entrepreneurship (Shane and
Venkataraman, 2000; Davidsson, 2015; Karimi et al., 2016). The
second competency, opportunity evaluation, refers to the ability to
assess the structural content of opportunities to accurately determine
their attractiveness (Morris et al., 2013). This is to estimate the
potential viability of the opportunity. On the other hand, the third
competency, exploitation of opportunities, unlike the previous two,
refers to the search for feedback, continuously incorporating new
information and adapting the initial idea, in such a way that the
original idea becomes an opportunity (Volery et al, 2013).
Exploitation of opportunities, implies the development of market
opportunities through various means (Man et al., 2002), as well as the
mobilisation and recombination of a variety of resources, such as
financial capital, human capital and social capital. The phenomenon
of entrepreneurship necessarily involves the dynamic interplay of
opportunities and resources (Clough et al., 2019). Thus, the fourth
competency is resources procurement, which relates to skills necessary
to access resources not necessarily owned or controlled to accomplish
the implementation of previously identified opportunities (Hayton
and Kelley, 2006; Morris et al., 2013). This means acquiring and
developing the resources necessary to start and operate a company
(Mitchelmore and Rowley, 2010).

Previous research has found that competencies prepare individuals
to act as starting a venture (Izquierdo et al., 2005). This is because the
competencies acquired through education increase the perception of
individuals of their ability to carry out a particular activity, such as
creating a company (Sdnchez, 2013), potentially increasing
entrepreneurial activity (Izquierdo et al., 2005). Consequently, those
individuals with a higher level of certain competencies feel better able
to start a company, which indicates a connection between
competencies and the perceived control of creating a new company
(Murugesan and Dominic, 2014). Therefore, the following hypotheses
is proposed:

H?2: The entrepreneurship challenge (ECH) increases student’s
entrepreneurial competencies related to (a) opportunity

identification, (b) opportunity evaluation, (c) opportunity
exploitation and (d) resources procurement.

3. Method

3.1. Entrepreneurship challenge (ECH)
overview and purpose

The ECH’s purpose was to provide all freshmen students with a
first entrepreneurial experience through which they developed
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TABLE 2 Theoretical framework to evaluate an entrepreneurship education course.

Period after completed a course Measurement of impact of entrepreneurship education

Contribution to society and economy

Performance of the venture created

More than 10years ago

Professional satisfaction

Self-actualisation and psychological success

Survival and reputation of the venture created

3 to 10years after

Change in reputation and innovation level of the venture established

Number and type of venture created

Mergers and acquisitions

0 to 5Syears after

Entrepreneurial positions obtained

Entrepreneurial positions searched

Intentions to undertake a behavior

Measures pre and post the course

Knowledge acquired

Perceptions of learning and competencies acquired

Student enrolment

Number and type of courses offered

Current and on-going measures

Interest in entrepreneurship

Knowledge in the field

Adapted from Henry et al. (2005).

entrepreneurial competencies by a) creating economic value with
limited resources, b) within a limited period of time, c) through seed
capital provided by the university.

Students experienced the ECH in teams of five members. Each
team had a mentor who provided guidance and advice. At the
beginning of the ECH, each team received approximately 120 USD of
seed capital, which allowed them to begin operations and generate
profits. When the ECH ended, teams returned the seed capital to the
university and, through a crowdfunding platform, allocated their
profits to a non-profit organisation whose social cause was attractive
to the team members.

Using methodologies proposed by Fayolle and Gailly (2008) and
Gedeon (2014), the ECH was designed to develop entrepreneurial
competencies using an action-based educational approach,
emphasising education through entrepreneurship. Such an approach
allowed students to understand “what” and “who” is important when
attempting to act entrepreneurially (Williams Middleton and
Donnellon, 2014), which refers to ‘know why’ (Rae and Carswell,
2001). The ECH was divided into three phases: preparation, execution
and reflection (see Table 3).

1,108 freshmen students participated in the ECH, which took
place in 2017. 32 teachers were involved as mentors, each supporting
between 20 to 50 students. Additionally, 12 staff members were
responsible for support and logistics activities. The total amount of
seed capital allocated to the ECH was 24,000 USD. Profits generated
by the ECH participants totaled 30,000 USD.

In the following sections, each phase is more specifically described.

3.1.1. Preparation phase

During the preparation stage (Table 3), students received an
introduction to the ECH, through which participants became
acquainted with entrepreneurship competencies and received
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instructions about different activities to be performed. Before the
execution stage, participants attended four sessions in a classroom
with about 20 to 30 students. Because previous research has found that
competencies are best acquired actively (Macosko et al., 2009),
teacher-mentors used an active learning approach, becoming session
while students their

facilitators, actively participated in

learning process.

3.1.2. Execution phase

The ECH execution phase consisted of a full immersion week
which took place at the end of September. Because regular classes were
suspended, students focused only on the activities of the challenge.
During this phase, students experienced various stimuli to support
their learning process. For instance, talks with role models, whom
previous research has found to influence individuals’ intention
towards entrepreneurship (Kolvereid, 1996; Godsey and Sebora, 2010;
Joensuu-Salo et al., 2015), workshops on resilience and failure that
allowed students to experience and talk about these concepts (Pittaway
and Cope, 2007; Fayolle and Gailly, 2008), visits to co-working spaces
to interact with the local entrepreneurial ecosystem (Rae and Carswell,
2001), and, finally, a peer-to-peer evaluation that encouraged learning
among students (Williams Middleton and Donnellon, 2014). Through
this stage, students had mentors who, according to Ahmad et al.
(2018), facilitated personal and professional growth by sharing
insights and knowledge. See Table 4 for a detailed agenda.

3.1.3. Reflection stage

In the ECH’s final stage, the different experiences, including
successes and failures, capitalised on learning. According to previous
research, through reflection, entrepreneurs learn to inquire into the
meanings of their past experiences and social interactions (Holcomb
etal, 2009). For this reason, students wrote a personal essay reflecting
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on their individual ECH experiences from beginning to end.
Importantly, reflection allowed entrepreneurs not only to assimilate,
reframe and restructure their understanding and acquired knowledge
from various events but also to apply learning outcomes to recognize
required personal skills and actions to predict and/or prevent potential
crises and challenges while creating a company (Cope and Watts,
2006; Holcomb et al., 2009).

3.2. Research design

To test the proposed hypotheses, the research employed a
quantitative empirical approach and used a two-wave data collection
method (pre-ECH and post-ECH) using a paper based questionnaire.
The analysis consisted of a paired sample t-test of the variables of
interest (entrepreneurial intention and entrepreneurial competencies)
to determine any differences. Due to the research purpose, the study
was not designed as an experiment. Thus, causality among the
variables of study is not assumed.

3.2.1. Sample and data collection

ECH participants consisted of 1,108 freshmen students, enrolled
in 35 academic programs at undergrad level. Data was collected at the
beginning of the ECH (T0) and at the end of it 6 weeks later (T1). In
both waves, a paper based questionnaire was applied within a
classroom, simultaneously in all groups of students, and supervised by
a professor. Students did not receive credit for participating in
the study.

At T0, 800 complete responses were obtained (response rate of
69%) and at T2 717 (response rate of 62%). The two surveys (T0 and
T1) had 525 matching and complete responses, representing 45% of
the total ECH enrolment. In the final sample of 525 students, 285 were
male (54.3%) and 240 female (45.7%), with ages from 16 to 23 years
(mean of 18.3).

TABLE 3 Teaching model framework for ECH.

10.3389/feduc.2023.1055453

3.2.2. Measures

To operationalize the variables, previous scales with adequate
construct validity and reliability were used. All items (aside from
demographic characteristics) were measured using a 7-point Likert
scale ranging from 1 representing ‘strongly disagree’ to 7 representing
‘strongly agree! These items and the sources from which they were
adopted are summarised in Appendix 1.

Entrepreneurial intention was a pure intention measure, assessed
using a scale adapted from Linan and Chen (2009) and used previously
by other scholars (Chen et al., 1998). Opportunity identification,
opportunity evaluation and evaluation exploitation were measured
using a scale adapted from Chandler and Jansen (1992), Anna et al.
(2000), and Shane and Venkataraman (2000). These scales have been
used in various previous studies (Baum et al., 2001; Man and Lau,
2005; Ahmad et al., 2010). Resources procurement was measured by
a scale adapted from Winborg and Landstrom (2001). This scale was
previously used by Politis et al. (2010) and Morris et al. (2013), who
developed further insights into the most critical competencies for
entrepreneurial success.

3.2.3. Measurement model

Data was analysed using partial least squares with the software
SmartPLS 3.0 (Ringle et al., 2005). The measurement properties of the
scales were tested to ensure one-dimensionality, discriminant and
convergent validity (see Table 5). For reliability, all the constructs had
the Cronbach’s and composite reliability (CR) values well above 0.70,
as recommended by Fornell and Larcker (1981) and Nunnally (1975).
Moreover all the items met the 0.50 significance-loading threshold
(Carmines and Zeller, 1979; Hair et al., 2019), and all the constructs
had average variance extracted (AVE) above 0.50 (Hair et al., 2017).
In sum, evidence suggests the presence of convergent validity.

To assess the distinctiveness of the constructs, the Fornell-Larcker
criterion was used (Fornell and Larcker, 1981). Table 6 suggests that
the values along the diagonal for each construct are greater than any

Stages Preparation Execution Reflection
Ob © Introduce freshmen into the ECH and prepare Develop entrepreneurial competencies through Raise awareness of the experience and the
jective(s
) them for the execution phase the ECH acquisition of entrepreneurial competencies
1 week of full immersion. Mixed sessions:
Duration 4 weekly classroom sessions 1 session classroom
auditorium setting and the real world
39 groups 3 auditorium 39 groups
Group size
20-30 students per group 350 students per auditorium 20-30 students per group
Session 1. Introduction and Team Building Day 1. Conference: Role models Resilience
Session 2. Opportunity identification Day 2. Workshop: Resilience Feedback
Day 3. Hands on: Execution of the project and
Session 3. Ideation and concept validation Personal essay
Content visit co-working spaces within the city
Day 4. Plenary session: Failure as part of the
Session 4. Working plan and pitch
entrepreneurial process
Day 5. Peer evaluation: pitch results
Direct experiential learning
Pedagogy Active learning Reflective learning
Challenge-based learning

Own elaboration based on Fayolle and Gailly (2008) and Gedeon (2014).
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values to their left in the same row. In addition, the cross loadings
analysis showed that the items had higher loadings with their
associated constructs, demonstrating the existence of discriminant
validity (Barclay et al., 1995; Martinez Avila and Fierro Moreno, 2018).

To test for common method bias (CMB) the measured latent
marker variable (MLMV) approach was used (Lindell and Whitney,
2001; Chin et al.,, 2013). In the survey used to collect data, other
variables were included. In specific, risk perception, which has no
nomological relationship with the rest of measures. Thus, it was used
as the marker variable. Table 7 shows the path coefficients without the
marker variable in the model, with the marker variable and the
differences. Because the differences for both, TO and T1 are
significantly low, it is suggested the lack of CMB (Lindell and Whitney,
2001; Chin et al., 2013). It is noteworthy that in the research design no
causality between the variables was assumed. However, the MLMV
test in SmartPLS, requires the comparison of the paths.

3.2.4. Results

Table 8 shows the sample’s descriptive statistics and the variables’
correlations. Means ranged from 4.6 to 6.03. Correlations were all
positive and significant A multicollinearity analysis was performed by
using the variance inflation factor (VIF) (Diamantopoulos and
Siguaw, 2006; Hair et al., 2019). As recommended (Hair et al., 2019),
all values ranged from 1.2 to 4.5, which are less than the cutoff value
of 5, suggesting the absence of collinearity issues.

TABLE 4 ECH execution stage agenda.

10.3389/feduc.2023.1055453

The paired samples t-test results showed positive and significant
differences for all of the constructs. Entrepreneurial intention
increased 11.1%, opportunity identification 5.1%, opportunity
evaluation 10.7%, opportunity exploitation 7.6% and resources
procurement 7.1% (see Table 9). The highest mean in T0 (5.63) and
T1 (6.03) corresponded to resources procurement (see Table 9).

4. Discussion and conclusion

This research explored pre-existing perceptions and attitudes
towards entrepreneurial competencies and entrepreneurship
intention (T0) and after participating in an entrepreneurship
challenge (T1). Motivated by the question of what (contents) and
how (pedagogy) entrepreneurship should be taught (Pittaway and
Cope, 2007; Ramsgaard and Christensen, 2016; Balan et al., 2018),
this research explored how a carefully designed entrepreneurial
challenge was used to teach entrepreneurship and to influence the
entrepreneurial intention and entrepreneurial competencies of 525
undergrad students.

Findings provide evidence that those 5 weeks of learning, while at
the same time actively doing entrepreneurship, contributed to students
considering starting their businesses at some point during their
trajectory at the university, thus increasing their intention towards
entrepreneurship. Consequently, hypothesis 1 is not rejected.

Schedule Monday Tuesday Wednesday Thursday Friday Schedule
Tour around co-working
Mentoring (stages I, Check-in
8:00-8:30 places (throughout the 8:00-8:30
2, 3and 4) (attendance)
city)
Mentoring (stages 1, Mentoring (stage 1, 2,
E ti tsid
2 3and4) xecution outside 3and4) Team back
Check-in Campus (material
8:30-9:00 (Deliveries 8:30-9:00
(attendance) acquisition, production,
preparation)
sales)
Welcoming (stages Check-in Check-in Mentoring (plenary
9:00-9:30 9:00-9:30
1,2,3and 4) (attendance) (attendance) stage)
9:30-10:00 Social Projects Failure sharing 9:30-10:00
Resilience Activity
Presentation (stuges ( 2 3and4) activity (stuges 1,2, 3
10:00-10:30 stages 1, 2, 3 and 4 10:00-10:30
1,2,3and 4) & and 4)
Role Model
10:30-11:00 10:30-11:00
Conference Fast pitches (Peer
Check-out evaluation activity)
11:00-11:30 (attendance) (stages (plenary stage) 11:00-11:30
L2 3and4) Execution outside Execution outside
11:30-12:00 Campus (material Campus (material Exit survey 11:30-12:00
Execution outside L s
12:00-12:30 acquisition, acquisition, Final (Pitch 12:00-12:30
Campus (material X X
production, sales) production, sales) competition)
12:30-13:00 acquisition, 12:30-13:00
(plenary stage)
production, sales)
13:00-17:00 Closure 13:00-17:00
17:00-17:30 Team back Team back Team back Team back 17:00-17:30
17:30-18:00 ECH Deliverables ECH Deliverables ECH Deliverables (via ECH Deliverables 17:30-18:00
18:00-18:30 (via Black Board) (via Black Board) Black Board) (via Black Board) 18:00-18:30

Own elaboration.
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TABLE 5 Means, standard deviations and correlations.

Mean SD 1 P 3 4 ) 6 7 8 9 10
Entrepreneurial
1 4.62 1.52 1
intention (t0)
Opportuni
2 PP i 5.36 1.10 0.480°%* 1
identification (t0)
Opportunit
3 PP Y 5.07 1.21 0.477%%* 0.746%* 1
evaluation (t0)
Opportuni
4 PP i 523 1.18 0.501%* 0.813%* 0.752%%* 1
exploitation (t0)
Resources
5 5.63 0.91 0.337%% 0.560%* 0.516%* 0.539%* 1
procurement (t0)
Entrepreneurial
6 5.13 1.59 0.577%%* 0.342%%* 0.3847%#%* 0.371%* 0.275%%* 1
intention (t1)
Opportunity
7 5.63 1.08 0.445%%* 0.546%* 0.456%* 0.509%* 0.405%* 0.596%* 1
identification (t1)
Opportunity
8 5.61 1.06 0.431%%* 0.507%* 0.536%* 0.491%* 0.392%%* 0.564** 0.772%%* 1
evaluation (t1)
Opportunity
9 5.63 1.11 0.463%%* 0.543%%* 0.505%%* 0.552%%* 0.377%%* 0.614%%* 0.815%%* 0.828%#%* 1
exploitation (t1)
Resources
10 6.03 0.83 0.363%* 0.409%* 0.392%* 0.418%* 0.498%** 0.447%%* 0.594%* 0.656%* 0.624%* 1
procurement (t1)

a. N=525;b. #*p<0.01, c. ¥p<0.05.

TABLE 6 Indicators loadings, convergent validity, and reliability test.

Latent variable ltems Standardized loading Cronbach a Composite Average variance
reliability extracted
TO T1 TO T1 TO T1 TO T1
1E01 0.851 0.894 0.832 0.892 0.889 0.926 0.669 0.759
Entrepreneurial IE02 0.719 0.786
intention 1E03 0.895 0.929
1E04 0.795 0.869
OPIDO1 0.838 0.866 0.883 0.913 0.918 0.939 0.738 0.794
Opportunity OPID02 0.847 0.909
identification OPID03 0.887 0.923
OPID04 0.863 0.865
OPEVO01 0.885 0.871 0.9 0.894 0.93 0.926 0.77 0.759
Opportunity OPEV02 0.864 0.873
evaluation OPEV03 0.887 0.876
OPEV04 0.873 0.865
OPEX01 0.848 0.865 0.89 0.907 0.924 0.935 0.751 0.781
Opportunity OPEX02 0.875 0.894
exploitation OPEX03 0.873 0.888
OPEX04 0.872 0.889
RL1 0.722 0.795 0.74 0.803 0.834 0.87 0.56 0.627
Resources RL2 0.639 0.72
procurement RL3 0.813 0.836
RL4 0.805 0.81

Cronbach’s a; CR = Composite reliability; for all measurement items, five-point Likert scales were used (i.e., 1 strongly disagree, 5 strongly agree).
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TABLE 7 Discriminant validity using Fornell-Larcker Criterion.

10.3389/feduc.2023.1055453

TO 1 p 3 4 5

1 Entrepreneurial intention (t0) 0.818

2 Opportunity identification (t0) 0.478 0.877

3 Opportunity evaluation (t0) 0.501 0.756 0.867

4 Opportunity exploitation (t0) 0.489 0.764 0.816 0.859

5 Resources procurement (t0) 0.348 0.53 0.553 0.577 0.748
T1 1 2 3 4 5

1 Entrepreneurial intention (t1) 0.871

2 Opportunity identification (t1) 0.567 0.871

3 Opportunity evaluation (t1) 0.614 0.832 0.884

4 Opportunity exploitation (t1) 0.599 0.78 0.818 0.891

5 Resources procurement (t1) 0.461 0.672 0.64 0.613 0.792

The values along the diagonal for each construct are greater than any values to their left in the same row.

TABLE 8 Common method bias test, Lindell and Whitney (2001) marker variable approach.

Relationship TO Tl

Without  With marker Difference Without With marker Difference

marker marker

Opportunity identification —
Entrepreneurial Intention 0.148 0.147 —0.001 0.254 0.246 —0.008
Opportunity evaluation —
Entrepreneurial intention 0.168 0.174 0.006 0.075 0.038 —0.037
Opportunity exploitation —
Entrepreneurial intention 0.227 0.235 0.008 0.306 0.269 —0.037
Resources procurement —
Entrepreneurial intention 0.048 0.046 —0.002 0.059 0.051 —0.008
R Square 0.832 0.832 0.000 0.892 0.892 0.000

Own elaboration.

TABLE 9 Results for Pretest and Post-test differences.

TO mean Difference Percentage T-statistics Significance
Entrepreneurial intention 4.62 5.13 0.51 11.1% —8.22 0.000
Opportunity identification 5.36 5.63 0.28 5.1% —6.06 0.000
Opportunity evaluation 5.07 5.61 0.54 10.7% —11.31 0.000
Opportunity exploitation 523 5.63 0.40 7.6% —8.42 0.000
Resources procurement 5.63 6.03 0.40 7.1% —10.45 0.000

Regarding the second hypothesis related to the development of
entrepreneurial competencies as a measure of EE experience, previous
research establishes that entrepreneurship can be taught (Kuratko,
2005; Hindle, 2007; Solomon, 2007; Neck and Greene, 2011; Sdnchez,
2011, 2013), and one outcome of the program could be the
development of specific competencies (Martin et al., 2013). Results
obtained through this research design showed an increase in the
entrepreneurial competencies (opportunity identification, evaluation,
exploitation and resources procurement) after the ECH experience.
Neither, therefore, is the second hypothesis rejected. Entrepreneurship
competencies

include a person’s underlying characteristics

(personality traits, attitudes, social roles, self-image) and attributes

Frontiers in Education

acquired through education (skills, knowledge, experiences) (Man
and Lau, 2005). Previous research provides evidence that the latter can
be modified in the short term through interventions (Bird, 1995; Man
et al., 2002; Ghina, 2015) such as the ECH.

This research contributes to EE through the design and
measurement of an entrepreneurship challenge based on a previously
proposed framework for entrepreneurship courses (Fayolle et al.,
2006; Gedeon, 2014) and aligned with education through the
entrepreneurship approach (Edwards-schachter et al., 2015;
Piperopoulos and Dimov, 2015). By using various pedagogical
methodologies, the ECH’s experiential learning allowed students to
generate new meaning to entrepreneurship, which could lead them to
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a change in thinking and behavior (Fayolle and Gailly, 2008).
Therefore, this research provides evidence that the ECH fulfilled its
objective of increasing students’ perceptions and attitudes towards
entrepreneurial competencies (opportunity identification, evaluation,
exploitation and resources procurement) and entrepreneurial
intention. In addition, this study supports the assumption that
experiential learning is one of the best ways to teach entrepreneurship
(Neck and Greene, 2011; Kozlinska et al., 2020).

Our study concludes that education practitioners should
be encouraged to measure their programs impact on student
populations to advance the field and better understand EE’s effects.
This could allow space to focus on attributes of programs more useful
for increasing entrepreneurial activity and mindset. Therefore, if
universities, governments, business incubators, and other stakeholders
from the entrepreneurial ecosystem want to encourage entrepreneurial
activity, they should consider previously proven frameworks when
designing interventions. Consequently, we contribute to the existing
literature by highlighting with evidence the importance of aligning the
intervention’s objectives with the pedagogy applied and
its measurement.

This research has some limitations. First, the sample, context, and
results are based on a private university with an excellent reputation
for developing entrepreneurial activity and spirit. In this scenario,
many students might be biased not about the ECH but about the
university, meaning their entrepreneurial intention or entrepreneurial
competencies could easily be triggered. Another limitation is a
possible source of bias related to the students” teams and mentors that
can be present in the sample and results; therefore, it would
be desirable to control for such variables in future studies.

Future research can implement the ECH design in other academic
institutions in Mexico or overseas. The richness of possible
comparisons among databases could allow improvement of the ECH
pedagogical approach and design, thereby increasing the impact on
student’s entrepreneurial intention and competencies. Further
research should be conducted regarding competencies suitable for
each stage of the entrepreneurship process. Another possible line of
future research is analysing age and gender and their relationship with
competencies and entrepreneurial intention development using our
sample. Studies have been conducted about this relationship in other
countries like Germany (Ochler et al., 2015) and revealed that women
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Appendix 1

Items included in the questionnaire.

10.3389/feduc.2023.1055453

Entrepreneurial Intention

1. Please indicate your agreement with the following phrases:

1=Completely disagree 7= Completely agree

1E01 I plan to start a new business within 5 years of completing my studies

— T have already made taken some steps towards starting my own business (e.g., seeking information, discussing the
idea with friends, writing a business plan)

1E03 T'am sure I will start my own business within 5 years of completing my studies

1E04 It is one of my career goals to become an entrepreneur

Opportunity identification, evaluation, and exploitation

II. Please indicate your agreement with the following phrases:

1=Completely disagree 7= Completely agree

Opportunity identification

OPIDO1 I consider myself able to identify consumer needs that have not yet been met

OPID02 I consider myself able to imagine products and / or services that generate benefits for people
OPID03 I consider myself able to identify products and / or services that people want

OPID04 I consider myself able to take advantage of high-value business opportunities

Opportunity evaluation

OPEV01 T have a gut feeling for potential opportunities

OPEV02 I can distinguish between profitable opportunities and not so profitable opportunities
OPEV03 I have a knack for telling high-value opportunities apart from low-value opportunities
OPEV04 When facing multiple opportunities, I am able to select the good ones

Opportunity exploitation

OPEX01 I consider myself capable of generating creative business ideas

OPEX02 I consider myself capable of generating innovative products and / or services
OPEXO03 I consider myself able to visualise the steps to follow to implement a business idea
OPEX04 I consider myself able to formulate and implement strategies to realise a business idea
Resources procurement

IV. Please indicate your agreement with the following phrases:

1=Completely disagree 7 = Completely agree

RLO1L Mobilizing resources in unusual ways

RLO02 Reducing your resource requirements (economize)

RLO3 Finding ways to actually create new resources, competences, technologies
RLO4 Responding to challenges and tasks by redeploying resources in different ways

Own elaboration adapted from Linan and Chen (2009), Chandler and Jansen (1992), Anna et al. (2000), and Morris et al. (2013).
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