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Abstract: Although entrepreneurship can be taught in different ways, entrepreneurship education
impact studies generally fall short with regard to acknowledging the teaching models of the programs
they assess. This severely limits our understanding of how entrepreneurship education actually works.
To address this gap, this study describes and implements a procedure to identify the teaching models
of entrepreneurship education courses and shows how different teaching models are associated
with entrepreneurial learning outcomes. Our analysis is based on a sample of 376 Italian university
students who responded to the Global University Entrepreneurial Spirit Students” Survey (GUESSS)
and attended entrepreneurship education courses. We describe and implement a coding procedure
that allows us to classify the entrepreneurship courses attended by the respondents into five different
teaching models (Supply, Supply-Demand, Demand, Demand-Competence and Competence). We
check for find that courses based on the Supply-Demand, Demand and Demand-Competence Models are
updates associated with better entrepreneurial learning outcomes than those based on the Supply Model. Our
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findings contribute to the theory and practice of entrepreneurship education program evaluation
and design.
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Entrepreneurship Education (EE), defined as a set of educational offerings aimed at
preparing students to identify and act upon value-creating opportunities (Lackéus 2015,
2020; Shane and Venkataraman 2000), occupies a central role in academic debates and
university practice (Eesley and Lee 2020; Hahn et al. 2020; Lyons and Zhang 2018) for its
multiple benefits on students’ skills and careers, as well on society (Lackéus 2015, 2020;
Martin et al. 2013). In fact, besides preparing university students to create firms, generate
new jobs and foster innovation (Astebro and Hoos 2021; Eesley and Lee 2020; Shah and
Pahnke 2014), EE can foster skills, such as creativity, problem-solving, extraversion and
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conscientiousness, useful in any career students will eventually undertake (Karlsson and
Moberg 2013).

As a result, in the last decade, courses and programs related to entrepreneurship and
extracurricular activities have been growing in popularity at all levels of higher education in-
This article is an open access artidle  Stitutions, and are increasingly attracting the interest of policymakers and higher-education
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(Naia et al. 2014). Research has attempted to characterise the varied approaches to teaching
entrepreneurship, for example, by acknowledging the distinction between “education about
entrepreneurship” versus “education for entrepreneurship” (Lackéus 2020) and between
theoretically versus practically oriented courses (Piperopoulos and Dimov 2015) and by
discussing the pedagogy—andragogy continuum (Hagg and Kurczewska 2019).

To deal with the heterogeneity in EE offerings, the literature offers an analytical frame-
work that classifies teaching models into five different types (Béchard and Grégoire 2005;
Nabi et al. 2017): (i) the Supply Model, which is mainly based on frontal lectures; (ii) the
Demand Model, which is mainly based on classroom experiences; and (iii) the Competence
Model, which is primarily based on tackling real-world problems or opportunities. There
are also two hybrid models: (iv) the Supply-Demand Model, based on a mix of traditional
lectures and classroom experiences; and (v) the Demand-Competence Model, based on a
mix of classroom experiences and real-life problems to be solved.

However, despite the value of such conceptual efforts to characterise EE teaching
models, in the growing body of research assessing the impact of EE, very few works
(e.g., Padilla-Angulo et al. 2021; Sansone et al. 2021) take advantage of such an analytical
framework to describe the EE intervention(s) under analysis in detail (Nabi et al. 2017;
Naia et al. 2014; Rideout and Gray 2013). This substantially limits our understanding of EE
processes and the circumstances in which EE actually works (better), especially in terms of
actual outcomes, such as learning (Hahn et al. 2017). Therefore, scholars call for a deeper
conceptualisation of EE teaching models in empirical EE impact studies (Carpenter and
Wilson 2021; Yi and Duval-Couetil 2021). From a more practical point of view, this matters
because a growing body of research indicates that, by addressing certain aspects of the
teaching models, the effectiveness of EE offerings can be radically improved (Astebro and
Hoos 2021).

In response to such a call for further research, in this study, we explore the following
research question: “How are different EE teaching models and students’ entrepreneurial
learning interrelated?” To address this research question, in this study, we employ two
processes. First, we describe and implement a rigorous and replicable coding approach to
classify the teaching models of EE courses, taking advantage of secondary sources, such as
the course syllabi. Second, we investigate the relationship between the identified EE teach-
ing models and students” entrepreneurial learning outcomes. To do so, we identify the EE
courses attended by the respondents to the 2018 Italian Global University Entrepreneurial
Spirit Students” Survey (GUESSS).

Our study offers two main contributions. First, we add to the research on EE by
proposing a coding approach for identifying the teaching model of the EE interventions
under analysis. Second, we offer a practical contribution to the design of EE programs by
illustrating the implications of adopting a specific teaching model on the learning outcomes
of the course.

2. Literature Review
2.1. Entrepreneurship Education and Student Entrepreneurship

Policymakers and scholars are becoming increasingly interested in student entrepreneur-
ship (Meoli et al. 2020; Lackéus 2015), which is defined as a “new venture creation” by
university students and recent graduates (Colombo and Piva 2020). There are several
reasons behind such interest—ventures created by students (i) have a large economic im-
pact and contribute to job creation (Astebro et al. 2011); (ii) represent a mechanism for
commercialising the knowledge generated within universities (Shah and Pahnke 2014);
(iii) develop and commercialise innovative solutions, which address societal needs (Astebro
and Hoos 2021; Hahn 2020; Sieger et al. 2016); and (iv) represent a valuable career option
for young people in a time where youth unemployment affects many countries (Roman
and Maxim 2017).

It is, therefore, not surprising that more and more universities are designing a univer-
sity ecosystem (Wright et al. 2017) that supports student entrepreneurship by stimulating
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students’ entrepreneurial attitudes and skills, and facilitates venture creation activities
(Fyen et al. 2019). In this regard, EE constitutes a central pillar within the university
ecosystem for student entrepreneurship (Gibb et al. 2018) in order to motivate and prepare
students from different fields and levels of study (Fiore et al. 2019; Souitaris et al. 2007) to
pursue venture creation. In fact, recent studies indicate that EE, at least in certain circum-
stances, could actually lead to university students creating new businesses (Astebro and
Hoos 2021; Eesley and Lee 2020; Lyons and Zhang 2018).

Nevertheless, both scholars (Meoli et al. 2020) and policymakers (Lackéus 2020) have
largely acknowledged that the benefits of EE are not limited to stimulating venture creation
and that the learning outcomes achieved by students through EE offer several advan-
tages for their careers and personal development. In particular, EE provides cognitive
(e.g., creativity, problem-solving, collaboration and communication) and non-cognitive
skills (e.g., self-confidence, responsibility and autonomy) (Lackéus 2020; Hahn et al. 2017;
Karlsson and Moberg 2013). This is useful for preparing students to think outside the
box and become successful not only as founders, but also as employees and managers
in general (Lackéus 2020; Leitch et al. 2012). This is because companies are becoming
increasingly interested in hiring individuals who are predisposed to the identification and
concretisation of value creation opportunities (Kuratko et al. 2021; Eesley and Lee 2020). In
fact, graduates endowed with entrepreneurial capabilities earn more and are more likely to
join start-ups and innovate for their employers (Longva et al. 2020; Roach and Sauermann
2015; O’Connor 2013). They also tend to have higher levels of income, satisfaction, and
employability (Kirkwood et al. 2014; Crayford et al. 2012).

For these reasons, the objectives of EE are not limited to pushing students toward
venture creation. Entrepreneurship courses present a much more nuanced multiplicity
of objectives (Fayolle 2013). These include, among others, teaching the fundamentals of
the entrepreneurship phenomenon, creating awareness regarding entrepreneurial careers,
providing basic business knowledge, and offering students the opportunity to develop
entrepreneurial soft skills and attitudes, such as creativity, problem-solving, risk-taking
and proactivity (Nabi et al. 2018; Volery et al. 2013). This variety of objectives is reflected in
the numerous different approaches to teaching EE, as discussed in the paragraph below.

2.2. Heterogeneity in Entrepreneurship Education Teaching Models

EE programs involve a large variety of audiences, objectives, content, and pedagogical
methods (Fayolle and Lassas-Clerc 2006). EE is offered across faculties to students from
different educational backgrounds with various socio-demographic characteristics and
levels of involvement in the entrepreneurial process (Blenker et al. 2014).

Because of such variety, EE teaching models, which describe the set of principles em-
braced by educators to articulate their teaching, greatly vary within and among universities
(Sansone et al. 2021; Rauch and Hulsink 2015). To classify the different teaching models
adopted in EE, Béchard and Grégoire (2005) proposed an analytical framework of three
archetypical teaching models (Table 1): the Supply, Demand, and Competence Model.

The Supply Model builds on the objectivist paradigm, which assumes that “there is
a reality ‘out there’ that is independent of human agents” (Béchard and Grégoire 2005,
p- 6). Individual learning is hence shaped by the external factors to which the learner is
exposed (such as the knowledge possessed and taught by the teacher). According to this
premise, students are seen as passive recipients of the content proposed by the teacher.
The teacher plays the primary role in the education process, as it is entirely based on
his/her knowledge and behaviour. In this regard, this model conceptualises learning as a
transfer of knowledge from the teacher to the student through frontal lectures and formal
tests. In terms of content, the Supply Model often aims to deliver basic knowledge about
the entrepreneurship phenomenon in line with the “education about entrepreneurship”
paradigm (Gibb 1993; Heinonen and Hytti 2010) rather than preparing students to actually
engage in real entrepreneurial activities.
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Table 1. Teaching models framework adapted from Béchard and Grégoire’s (2005) analytical

framework.
Teaching Models
Supply Model Demand Model Competence Model
Philosophical Paradigm Objectivist Subjectivist Interactionist
K . Knowledge is acquired in
Acquired Knowledge Knowledge is theoretical ow,ledge is based on practical ways; students are
student’s demand of topics -
the central driver of lessons
Transmission of information, Experiential programs and Startmg up businesses by
. . S consulting external experts
Focus knowledge and theoretical personalised /participative . .
and dealing with real-world
concepts methods
problems
. . Evaluate (conclude/ criticise)
. Understand (give meaning) -
Remember (retrieve from . and create (reorganise
. and analyse (acquire .
Teaching Goal memory) and apply (solve . . . knowledge to act), reaching
. information and organise . .
simple problems) conclusions and engaging in
knowledge) - s .
critical thinking during tasks
Lec.tures, reaf:l e .prmt.e d . . . Active problem-solving,
material, watching/listening to Exploration, interaction, S - :
Method L. . . . . communication, discussion,
audio-visual documents, simulation and discussion .
debate and seminars
DVDs, etc.
Contents. derived from scholar.I Y Contents derived from Contents derived from
research in the entrepreneurship, B B .
Contents . student’s needs and demand student’s projects and
management and accounting . ,
R of topics student’s problems to solve
disciplines
Role of Student Student as passive learner Student as active participant St}ldent as active p articipant,
interactivity with teacher
Role of Teacher Teacher as presenter Teacher as tutor and facilitator ~ Teacher as coach or developer
Evaluation Summative Formative and summative Performance in authentic

situations

In contrast, the Demand Model builds on the subjectivist paradigm, which assumes that
“reality must be understood from the point of view of human agents” (Béchard and Grégoire
2005, p. 7). Therefore, individual learning is primarily driven by individuals” internal
factors (i.e., personal factors, such as learners” knowledge, affects, emotions, and goals).
From this perspective, education plays the role of promoting the growth of the individual
in terms of both knowledge and personal development and, thus, focuses on students’
needs and their demand for content. The main implication of this paradigm is that students
are not treated as passive actors but as active participants in the educational process.

This model is based on experiential learning and personalised /participative methods
through exploration, interactive searches, simulation, discussion, and experimentation. In
this case, if the students are considered active participants, the teachers act as tutors and
facilitators who guide the students along their learning path. Through the interaction be-
tween the students and teachers, the courses’ contents emerge based on the students’ needs
and their demand for topics. This model is in line with the “education for entrepreneur-
ship” paradigm (Gibb 1993; Heinonen and Hytti 2010) and aims at developing students’
entrepreneurial skills and attitudes through practical exercises and laboratories of idea
generation and validation (Lackéus 2015).

Finally, the Competence Model builds on the interactionist paradigm, which assumes
that “reality is both influencing and influenced by the human agency” (Béchard and
Grégoire 2005, p. 8). Here, individual learning influences and is influenced by both internal
and external factors. In this model, students are engaged in different activities related to the
entrepreneurial process: they consult external experts or deal with real-world problems or



Adm. Sci. 2022,12,12

50f22

opportunities and are challenged by active problem-solving through communication and
discussions. Students lead their learning process, while teachers assume the role of coaches
and mentors who support students during their projects. As a result, content is derived
from students’ projects and the problems they face during their journey. The Competence
Model is in line with the “education through entrepreneurship” paradigm (Hannon 2005)
and prepares students to engage in entrepreneurial activities.

The above description of the three models of teaching is accurate and quite rigid in the
definition of their archetypal characteristics, but it does not necessarily fully capture the
variety in real-world educational courses. To extend the boundaries of the three categories
and find a better fit for several programs, two hybrid models have been defined in the
literature (Béchard and Grégoire 2005): the Supply-Demand and Demand-Competence
Models. Both of these combine the peculiar features of their corresponding main archetypes.
The hybridisation of two pure models is usually undertaken when the educator perceives
that a pure model does not adequately fit the learning needs of the course participants.

2.3. Entrepreneurship Education Teaching Models and Learning Outcomes

Despite the conceptual merit of Béchard and Grégoire’s (2005) analytical framework
of teaching models, scholars lament that we still know little about teaching models” impli-
cations on the impact of EE (Nabi et al. 2017). This gap is particularly urgent for both theo-
retical and empirical reasons if we consider the impact of EE on students” entrepreneurial
learning.

From a theoretical perspective, the multidimensional nature of entrepreneurial learn-
ing (Hahn et al. 2017; Souitaris et al. 2007) complicates the understanding of which model
works better. Entrepreneurial learning outcomes combine the acquisition of business knowl-
edge, soft skills, and motivation toward entrepreneurship (Lautenschlidger and Haase 2011).
On the one hand, the practice- and experiential-based methods implemented in the Demand
and Competence Models seem to be more suitable for developing students’ entrepreneurial
skills (Hahn et al. 2017; Piperopoulos and Dimov 2015).

Learner-centric approaches require learners to take full responsibility of their learning
processes (McNally et al. 2020), which motivates students to put their soft skills into
practice by directly experiencing entrepreneurship (Lautenschldger and Haase 2011; Neck
and Greene 2011). On the other hand, the merits of the theoretically oriented methods
implemented in the Supply Model have been recently highlighted in scholarly debate
(Hagg and Kurczewska 2019). Frontal lectures, for example, are useful for imparting
entrepreneurship fundamentals and basic knowledge about business and management to
students who are not yet mature enough and/or motivated to govern their own learning
process and actively participate and learn from practice-oriented entrepreneurial activities.
In sum, both theory-oriented and practice-oriented teaching models could have a place in
EE (Hagg and Kurczewska 2019).

However, from an empirical standpoint, the extant EE impact research has been largely
silent about the effects of specific teaching methods on students’ entrepreneurial learning
outcomes (Naia et al. 2014). This is because only a few studies (Padilla-Angulo et al. 2021;
Sansone et al. 2021) classify the teaching model of EE courses when they assess their impact
on entrepreneurial outcomes. Since the design of teaching models has been proven to
be crucial for the effectiveness of EE offerings (Astebro and Hoos 2021), the community
of EE scholars would greatly benefit from applying tools and approaches that allow the
classification of EE courses into one of the five teaching models defined by Béchard and
Grégoire’s (2005) analytical framework. The operationalisation of teaching models is
urgently required to address the lack of adequate description of the programs and courses
assessed in most EE impact studies (Carpenter and Wilson 2021; Yi and Duval-Couetil
2021). In fact, this lack of adequate description severely limits our understanding of the
circumstances in which EE is actually effective and could be a substantial reason for the
contradictory findings in EE impact research (Nabi et al. 2017). To tackle this challenge,
in this study, we develop and implement a coding approach to classify the EE offerings
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attended by students of our sample into one of the five teaching model archetypes. We also
explore the extent to which the adoption of a specific teaching model affects entrepreneurial
learning outcomes.

3. Method

The empirical analysis of this research is based on a sample of Italian university
students who participated in the 2018 Global University Entrepreneurial Spirit Students’
Survey (GUESSS)'. GUESSS is an international research project—coordinated by the
Swiss Research Institute of Small Business and Entrepreneurship at the University of St.
Gallen and the University of Bern in Switzerland—that collects data through an online
student survey, which is carried out every two or three years. In Italy, the survey is
coordinated by the Center for Young and Family Enterprise (CYFE) of the University of
Bergamo; under such coordination, partner universities” representatives administer the
questionnaire to their university’s students through different channels (including mailing
lists, Facebook groups and social media, etc.). Respondents span different fields of study
and education levels. The global data collection process that was carried out in 2018
involved the participation of 54 countries, and over 208,000 responses were gathered from
over 3000 universities. The sample has been checked for non-response bias by Hahn et al.
(2021a). As for the Italian context, the sample includes around 7299 respondents from 21
universities.

3.1. Sample

To proceed with the analysis, out of the 7299 respondents, we selected those who
have attended an entrepreneurship course. First, we excluded those respondents who
declared they have never attended entrepreneurship courses during their studies. Second,
we identified the specific course attended by the remaining students through a section of
the questionnaire that asks for further details about the course (i.e., elective vs. compulsory
course, name of the course and name of the instructor). We found the specific course
they attended using the information that the respondents explicitly provided about the
name of the course and the instructor. Taking advantage of this information, we verified
that the courses actually mirrored the definition of EE using the universities” websites.
More specifically, only those courses that had a specific reference to entrepreneurship,
business creation or opportunity generation and development were considered EE offerings.
For example, some of the keywords for the course descriptions are “entrepreneurship”,
“business planning”, “start-ups”, and “innovation”.

The word “entrepreneurship” has been found in the name of most courses, but, in some
cases, it was found only in the course’s description. Learning how to recognise and exploit
a business opportunity and develop an effective business model are the core elements of
entrepreneurship courses: this is the reason why we detected “start-ups” and “business
planning” as crucial keywords. These terms appeared in 70% and 62%, respectively, of the
courses analysed in this study. Finally, “innovation” is another recurring keyword and is
used for 62% of the courses. If the indicated courses did not qualify as entrepreneurship
courses after the analysis of their syllabus, we excluded the corresponding respondents
from our sample. Further, 126 respondents did not provide additional details about the
course they attended even though they claimed to have participated in EE. For such cases,
we used their education data (e.g., university, field of study, level of study and year of the
start of studies) to identify their classmates in the sample. Using the information provided
by the classmates of these 126 respondents, we were then able to identify the specific EE
course that they attended. After these steps, the resulting sample consisted of 386 students

matched with 42 different courses from 16 universities?.

3.2. Research Method

To explore the relationship between different EE teaching models and the students’
entrepreneurial learning outcomes, we adopted the following research method. As a first
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step, we classified the teaching models of the EE courses attended by the students in our
sample through the coding of the courses’ syllabi. Next, we investigated the relationship
between the different types of EE teaching models adopted in the courses and the learning
outcomes reported by the students. To do so, we adopted a multiple regression framework,
as conventionally done in EE impact studies (cf. Hahn et al. 2017, 2020); by estimating
the coefficients, this approach evaluates the impact of different teaching models on learn-
ing outcomes. The goal of this analysis is to determine whether certain approaches are
more effective than others in stimulating students’ entrepreneurial learning. More specif-
ically, in line with prior EE impact studies (e.g., Hahn et al. 2017), we used Hierarchical
regression analysis (Cohen and Cohen 1983), which involves building successive linear
regression models—each containing additional predictors. As our data are individual-level
observations nested within universities, we took advantage of the clustered standard er-
rors approach in all our models, as done in previous studies based on GUESSS data (cf.
Hahn 2020; Hahn et al. 2020; Minola et al. 2016). We selected the GUESSS database because
it is an internationally recognised project in the academic community that involves a large
number of university students and has generated a variety of peer-reviewed publications
in top-level journals®. Specifically, it provides detailed information about the studies of the
respondents, especially with regard to EE, and the entrepreneurial learning that students
attribute to the university offerings.

3.3. Classification of the Teaching Models

After identifying the specific courses attended by the respondents in our final sample,
we classified them according to the five models (Supply, Demand, Competence, and the two
hybrids) defined by Béchard and Grégoire (2005). To do so, two of the authors separately
conducted an in-depth analysis of the courses’ descriptions on the university webpages. In
cases of disagreement, after a discussion together with the third author, we agreed on the
coding of the course teaching model.

In particular, the classification has been implemented following the scheme shown in
Table 2, which was adapted from Béchard and Grégoire’s (2005) teaching models frame-
work. We read the full syllabus of each course to search for keywords or expressions
that would indicate the specific teaching model of the courses. Each keyword or expres-
sion was assigned an identification code: “S” to indicate the Supply Model, “SD” for the
Supply-Demand Model, “D” for the Demand Model, “DC” for the Demand—Competence
Model, “C” for the Competence Model. The presence of the keywords or expressions that
mirrored the teaching model’s characteristics was not a sine qua non; in fact, as the courses’
syllabi were not written using a vocabulary that had been standardised according to our
classification rules, we also considered the context in which those keywords were expressed
when classifying the teaching models. Next, a mode analysis was carried out to define the
final classification of the teaching model of the course.
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Table 2. Classification scheme and keywords for teaching models.

Supply Supply-Demand Demand Clojrim:tl:e i:e Competence
Model Model Model P Model
IIS" IISDII IIDII MOdel IICII
IIDCII
Focus Teacher needs Teacher-student Student needs Student'need's and Studen't/ tea'cher
needs relationship relationship
Role of Teacher Educator/presenter ~ Educator/tutor Tutor /facilitator Tutor /mentor Coach/developer
Role of Student Passive recipients Passwe'—actlve Active participants Act1ve—'1 n'teractlve Inte'ra'tctlve
participants participants participants
Content Abstract Abstrac.t— Contextualised Context.uah.sed- Experiential
contextualised experiential
Active
Exploration, problem-solving,
Frontal lectures, Frontal lectures, interaction, Discussion, communication,
Method - . . . . . . - .
readings discussion discussion through simulations discussion, debate,
experimentations seminar through
simulations
Acquired . Theoretical- Theoretical and Practical- .
Theoretical . - . Experimental
Knowledge practical practical experimental
Remember and Understand Understand and Evaluate an'd reach
. Remember and . . L conclusions
Teaching Goal apply to solve information and engage in critical -
. understand . s through critical
simple problems analyse it thinking v
thinking

The following case outlines an example of our classification procedure:

o Name of the course: Contamination Lab Bergamo—Healthcare CLab (HC.LAB)
(Hahn et al. 2021b)
Affiliation: University of Bergamo
Description: During the HC.LAB path, the development of the entrepreneurial culture
will be achieved through thematic in-depth analysis and the development of dedicated
projects. The ultimate goal of HC.LAB is to introduce students to the themes and
tools of innovative entrepreneurship applied to the healthcare industry. The train-
ing program provides for the involvement of participants through various tools, such
as frontal teaching activities and specialised seminars, both in the classroom and
remotely, access to recorded material and reference literature and laboratory activities.
These methods may also vary depending on the provisions of the authorities and the
University regarding public safety and health through forms of active participation
both in frontal mode and in the laboratories, experimental and design modes. In
particular, the HC.LAB course is divided into five macro-modules, the structure and
duration of which are reported below:

1.

Macro-module 1 (8 h): Introduction to entrepreneurship, entrepreneurship as
a lever for innovation and change, cases of innovative entrepreneurship in the

health sector.

Macro-module 2 (12 h): Scenarios and innovation needs for the ageing popu-
lation, interventions by experts in the sector, scenario analysis, identification

of needs.

Macro-module 3 (12 h): Tools and methodologies to support the entrepreneurial
project, idea generation, need analysis through empathy map, business model
analysis through Business Model Canvas.
Macro-module 4 (16 h): Training of the project teams and elaboration of the
project, brief project presentation, project development, mentorship with faculty

and partners.
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5. Macro-module 5 (12 h): Validation and evaluation of the solution identified
and of the project as a whole, interviews and surveys with the stakeholders of
business projects, evaluation of the projects by the faculty and partners.

The overall duration of the course was 60 h, including all activities, in the relative

modalities (in person, online, recorded teaching material, etc.) and the tutoring and
mentoring sessions for the validation of the projects.

Considering the above course description and, particularly, the keywords indicated

in bold in the text above, we classified the HC.LAB's teaching model through an in-depth

syllabus analysis (cf. Table 2 for the classification scheme)*:

Focus: The relationship between student and teacher promotes the learning process
(“active participation both in frontal mode and in the laboratories, experimental and design
modes”). According to this quote, the corresponding teaching model is the Competence
Model (identification code: C).

Role of Teacher: The teacher is both a tutor and a mentor (“tutoring and mentoring
sessions”). The teaching model in which the teacher is both a tutor and a mentor is the
Demand-Competence Model (identification code: DC).

Role of Student: Active participation by students is required in the course. In fact,
students should be both active during lectures and interactive during laboratory
sessions (“active participation both in frontal mode and the laboratories, experimental and
design modes”). For this reason, the teaching model is the Demand-Competence Model
(identification code: DC).

Contents: In the HC.LAB course, students define needs and problems to solve (“Sce-
narios and innovation needs for the ageing population, interventions by experts in the sector,
scenario analysis, identification of needs”). The course’s contents are derived from stu-
dents’ projects and students’” problems or questions to solve: hence contents are
considered experiential. The corresponding teaching model is the Competence Model
(identification code: C).

Method: Lectures are conducted as discussions and simulations of businesses (“frontal
teaching activities and specialised seminars both in the classroom and remotely, access to
recorded material and reference literature and laboratory activities”). Considering the
method of the course, it is based on discussions and simulations. Thus, the corre-
sponding teaching model is the Demand—-Competence Model (identification code:
DQ).

Acquired Knowledge: The course is divided into five macro-modules that deliver the
content both theoretically and practically. The acquired knowledge is both theoretical
(modules 1 and 2) and experimental (modules 3, 4 and 5). For this reason, the cor-
responding teaching model is the Demand-Competence Model (identification code:
DQ).

Educational Goal: The educational goal of the course is to introduce students to the
themes and tools of entrepreneurship applied to a specific industry (“to introduce
students to the themes and tools of innovative entrepreneurship applied to the healthcare
industry”). In this case, the educational goal is based on understanding and critical
thinking; thus, the teaching model is Demand—-Competence Model (identification code:
DQ).

Below, we report the summary of the classification necessary for the next phase, which

is based on the mode as a criterion for the final classification of the teaching model (cf.
Table 2 for the classification scheme):

Focus: Relationship between tutors and students — C
Role of Teacher: Tutor-mentor — DC

Role of Student: Active-interactive — DC

Contents: Experiential — C

Method: Discussion-simulations — DC

Acquired Knowledge: Theoretical-experimental — DC
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e  Educational Goal: Understand-critical thinking — DC

Finally, we used the mode resulting from the analysis to classify the course’s teaching

model.
e Mode: “DC”.

e  Teaching model: Demand—-Competence Model (identification code: DC).

The coding process described previously was repeated for all the EE courses included
in the sample; the outcome of the coding process is reported in Table 3.

Table 3. Breakdown of courses by teaching models.

University Courses No. of Students Teaching Model
Alta Scuola Politecnica—School of
Entrepreneurship and Innovation (High 12 Competence
Polytechnic School)
Contamination Lab Torino (a) 18 Demand-Competence
Politecnico di Torino European Innovation Academy 2 Competence
(6 courses) Imprenditorialita e Innovazione 5
(Entrepreneurship and Innovation) 34 Supply-Demand
Imprenditorialita e Business Planning
(Entrepreneurship and Business Planning) 10 Demand
Intellectual Property Rights, Technology 1 Suppl
Transfer and Hi-tech Entrepreneurship PPy
Total 77
Universita degli Studi della i
Digita Acad 1 C t
Campania Luigi Vanvitelli 1gita Academy ompetence
(1 course) Total 1
Contamination Lab Bergamo (HC.LAB) 8 Demand-Competence
Economia del Cambiamento Tecnologico 1 Demand
(Economics of Technological Change)
Entrepreneurship Bootcamp 7 Competence
Universita degli studi di Humanities Summer School (“Make in Italy”) 3 Demand
Bergamo
(6 courses) Imprenditorialita e Private Equity
(Entrepreneurship and Private Equity) ! Demand
Imprenditorialita, Innovazione e Marketing 2 Demand
(Entrepreneurship, Innovation and Marketing)
Total 32
. R . o Contamination Lab Modena 8 Demand-Competence
Universita degli studi di —
Modena e Reggio Emilia Web Usability 1 Supply
(2 courses) Total 9
Universita degli Studi di Economia e Gestione dell’'Innovazione (a) 2 Demand
Roma “Tor Vergata” (Economics and Management of Innovation)
(1 course) Total 2
Universita degli Studi di Digita Academy 2 Competence
Salerno
(1 course) Total 2
Universita degli Studi di Contamination Lab Sassari 4 Demand-Competence
Sassari
(1 course) Total 4
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University Courses No. of Students Teaching Model
Business Planning e Start-up d'Impresa
(Business Planning and Business Start-up) ! Supply
Universita degli Studi di Siena  Contamination Lab Siena 2 Demand-Competence
3
(8 courses) Entrepreneurship and Innovation Management 14 Supply
Total 17
FIrJni\;ersité degli studi di International Entrepreneurship 1 Demand-Competence
rento
(1 course) Total 1
Applied Neurosciences 1 Supply
Universita degli Studi di Contamination Lab Trieste 12 Demand-Competence
Trieste :
(3 courses) Intellectual Property Rights 1 Supply-Demand
Total 14
Uniyersité degli Studi di Contamination Lab Urbino 4 Demand-Competence
Urbino “Carlo Bo”
(1 course) Total 4
Business Plan and Fund Raising 1 Supply-Demand
Ceriecon Interreg Europe 2 Competence
Contamination Lab Veneto 8 Demand-Competence
gniversité degli Studi di ]l?/(l);iament;)dl Management (Fundamentals of 10 Supply
erona gemen
(5 courses) Management e Comunicazione per le Piccole e
Medie Imprese (Management and
Communication for Small and Medium = Supply
Enterprises)
Total 43
Universita del Salento Contamination Lab Salento 2 Demand-Competence
(1 course) Total 2
Universita della Calabria Contamination Lab Calabria 35 Demand-Competence
(1 course) Total 35
Contamination Lab Napoli 13 Demand-Competence
Creazione d'Impresa (Business Creation) 1 Supply
Universita di Napoli Digita Academy 8 Competence
Federico Il Gestione dello Sviluppo Imprenditoriale 23 Demand
(5 courses) (Business Development Management)
Mind the Bridge Startup School 1 Competence
Total 46
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Table 3. Cont.

University Courses No. of Students Teaching Model

Contamination Lab Torino (b) 25 Demand-Competence
Diventare Imprenditori (Becoming
Entrepreneurs) 47 Supply
Economia e Gestione dell’Innovazione (b) - Demand
(Economics and Management of Innovation)

Universita di Torino Entrepreneurship 5 Demand-Competence

(7 courses)
European Innovation Academy 2 Competence
Principi di Redazione del Business Plan
(Principles for drafting the Business Plan) 10 Supply-Demand
Startup Creation Lab 1 Competence
Total 97

Note: We report the English translation of the names of the courses taught in Italian in brackets. The sum of
the number of courses exceeds 42 because the “Digita Academy” course welcomes students of our sample from
3 different universities (Universita degli Studi della Campania Luigi Vanvitelli, Universita degli Studi di Salerno
and Universita di Napoli Federico II), and the “European innovation academy” course welcomes students of our
sample from two different universities (Politecnico di Torino and Universita di Torino); therefore, these courses
are counted multiple times.

Of the 42 courses, 9 (21%) reflected the Supply Model, 4 (10%) reflected the Supply—
Demand Model, 8 (19%) indicated the Demand Model, 14 (33%) indicated the Demand-
Competence Model, and 7 (17%) reflected the Competence Model.

Table 4 provides an overview of the distribution of the courses among teaching
models and faculties. Entrepreneurial courses based on the Supply Model are spread
among various faculties, typically with the aim of providing a basic understanding of
the entrepreneurship phenomenon (Arasti et al. 2012). Courses based on the Demand-—
Competence and the Competence Models are generally cross-disciplinary. They usually
include elective activities, carried out parallel to the curricula, that allow students to
experience the entrepreneurial process in a supportive environment and develop their
business ideas.

Table 4. Distribution of courses according to teaching models and faculties.

Field of Study Cross- Business, Other (Natural
) Disciplinary Management, and Social Total
Teaching Model Economics Sciences)

Supply 4 2 3 9
Supply-Demand 2 1 1 4
Demand 1 3 4 8
Demand-Competence 12 1 1 14
Competence 5 - 2 7
Total 24 7 11 42

In terms of the number of students (Table 5), most students in the sample are under-
graduates (253; 66%). Of these, 95 (25%) attended an EE Demand-Competence Model
course, and 74 attended an EE Supply Model course (19%). Compared to the undergrad-
uate students, the graduate students in the sample were found to be more likely to have
experienced practice-oriented teaching models, which are typically better suited for more
mature students (Hagg and Kurczewska 2019).
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Table 5. Distribution of respondents according to teaching models and levels of study.

Level of Study Not
Undergrad. Graduate Otl:le;/}gl;? S ec(i)ﬁed Total
Teaching Model - P

Supply 74 23 1 - 98
Supply-Demand 46 - - - 46
Demand 26 32 1 - 59
Demand-Competence 95 44 4 2 145
Competence 12 25 1 38
Total 253 124 7 2 386

Finally, Table 6 breaks down EE teaching models based on their elective vs. compulsory
nature.

Table 6. Distribution of courses according to types of courses and teaching models.

Type of Course
. Compulsory Elective Total

Teaching Model

Supply 7 2 9
Supply-Demand 2 2 4
Demand 6 2 8
Demand-Competence 1 13 14
Competence 1 6 7
Total 17 25 42

Most of the courses were elective (25; 60%), and the rest were compulsory (17; 40%).
Most practice-oriented courses (Demand-Competence and Competence Models) were
elective courses, as they are typically designed for students who are highly interested in ex-
periencing and learning about entrepreneurship (Hagg and Kurczewska 2019). In contrast,
compulsory courses are often aimed at providing knowledge about entrepreneurship to
students using more traditional lecturing methods (Hahn et al. 2020).

To perform the analysis, we examined the data for missing values: 10 out of 386 (about
3% of the sample) did not answer the question needed to build the variable of interest (the
dependent variable). After filtering out the respondents for whom we could not build the
variable of interest, the final sample used for the multivariate analyses consisted of 376
students.

3.4. Measures

Dependent variable. We measured learning outcomes (LO) using the entrepreneurial
learning scale defined by Souitaris et al. (2007). It is a five-item, 7-point Likert scale that
captures the entrepreneurial knowledge, attitudes and skills that the students acquired
through university offerings. The items of the scale are as follows: (1) “increased my
understanding of the attitudes, values and motivation of entrepreneurs”; (2) “increased
my understanding of the actions someone has to take to start a business”; (3) “enhanced
my practical management skills to start a business”; (4) “enhanced my ability to develop
networks”; and (5) “enhanced my ability to identify an opportunity”. The reliability of
the scale was tested by computing the Cronbach’s alpha, which resulted in 0.91, which is
above the recommended value of 0.7 (Nunnally 1978). The scores of the five items were
thus averaged to compute the dependent variable, LO.

Independent variables. To measure the teaching model associated with the EE at-
tended by each student, we created five different dummy variables (one for each teaching
model): S for Supply, SD for Supply—Demand, D for Demand, DC for Demand—Competence
and C for Competence. Each dummy takes the value of 1 if the EE course attended by the
respondent belongs to the specific teaching model associated with that dummy (otherwise,
its value is 0).
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Control variables. We control for a set of demographic and student-related variables,
which is in line with extant EE impact studies (e.g., Hahn et al. 2017, 2020). As men tend
to be more confident in their entrepreneurial skills, we controlled for gender, which was
coded with a dummy variable where 0 indicates male and 1 indicates female. We control for
students” education level of study by creating the dummy variable named Undergraduate
(equal to 1 for undergraduate students; otherwise, 0). We also control for students’ prior
exposure to entrepreneurship in their families, as this might affect their learning from EE
(Hahn et al. 2020). To do this, we created the dummy variable named Parent Entrepreneurship,
which is equal to 1 if at least one of the individual’s parents is self-employed (otherwise,
0). Finally, we introduce the dummy variable named Business, Management, Economics
(BME) (equal to 1 if the respondent belongs to disciplinary areas related to management,
business or economics; otherwise, 0). Despite the growing importance of EE in all university
departments, students enrolled in business, management and economics study plans place
more emphasis on learning entrepreneurship; it might increase their confidence in their
knowledge to develop and lead firms and, thus, affect the LO (Hahn et al. 2017).

4. Results

The mean values, standard deviations and statistical correlations are reported in
Table 7, while Table 8 displays the descriptive statistics of the sample divided according
to teaching models. The means reported in Table 8 show that 25% of the students in the
sample took EE in Supply Model, 12% took EE in Supply—Demand Model, 16% in Demand
Model, 37% in Demand-Competence Model, and 10% in Competence Model. To assess
multicollinearity, we computed the variance inflation factors to quantify how inflated the
variance is. All the VIF values remained below 5, with an average of 1.02, which indicates
that multicollinearity is not a problem in the analyses (Kennedy 2008). Table 9 reports
the hierarchical OLS regression used to test the relationship between EE teaching models
and LO.

To facilitate the interpretation of the regression coefficients, the dependent variable
has been standardised. Model 1 assumes LO as the dependent variable and contains only
control variables; in particular, the field of study BME is positive and significant, which
suggests that studying in business, management and economics is associated with higher
entrepreneurial LO. In model 2, the independent variables Supply—-Demand, Demand,
Demand-Competence and Competence Models are entered, except for the Supply variable,
which is used as the reference group. All the models considered in the regression lead
to a positive impact on LO as compared to the Supply Model. However, while the effect
of Supply-Demand ( = 0.1931, p < 0.05), Demand (3 = 0.3270, p < 0.01) and Demand-—
Competence (3 = 0.3730, p < 0.05) are statistically significant, the coefficient associated with
the Competence Model is not.

These results indicate that students who attended EE courses based on the Supply—
Demand, Demand or Demand-Competence Model report higher levels of LO compared to
those who attended courses that used the Supply Model. More specifically, based on the
value of the coefficients, in terms of LO, they obtained an advantage of about 0.2 standard
deviations of LO from the Supply-Demand Model, of about 0.3 from the Demand Model
and of 0.4 from the Demand-Competence Model.
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Table 7. Descriptive statistics and correlations.

Variables Mean St. Dev. 1) ) 3) @ (5) (6) ) 8) 9) (10)
1) LO 455 141 1
() Supply 0.25 043 ~0.1299 * 1
(8) Supply-Demand 0.12 0.33 —0.0692 —0.2129* 1
(4) Demand 0.16 0.36 0.0367 —0.2491 * —0.1591 * 1
(5) Demand-Comp. 0.37 0.48 0.1315* —0.4447 * —0.2840 * —0.3323 * 1
(6) Competence 0.10 0.30 0.0059 —0.1936 * —0.1236 * —0.1447 * —0.2583 * 1
(7) Gender 0.44 0.50 0.0034 0.2434 * —0.1620 * 0.0006 —0.0685 —0.0662 1
(8) Undergraduate 0.65 0.48 —0.1113 % 0.1356 * 0.2680 * —0.1937 * —0.0069 —0.2386 * 0.0991 1
(9) Entr. Parents 0.39 0.49 —0.0026 0.0157 0.0404 —0.0909 0.0368 —0.0155 0.0524 0.0438 1
(10) BME 0.27 0.44 0.1511 * 0.0242 —0.2050 * —0.1460 * 0.1911 * 0.0506 —0.0417 —0.1272 % —0.0798 1

N = 376. Absolute values of pairwise correlations above 0.11 are significant at the * p < 0.05 level.

Table 8. Descriptive statistics for the sample divided based on teaching models.

Supply Model Supply-Demand Model Demand Model Demand-Competence Model Competence Model
Variables (N =94) (N =45) (N =59) (N =140) (N =38)
Mean SD Mean SD Mean SD Mean SD Mean SD
LO 4.24 1.39 4.29 1.19 4.68 1.54 4.80 1.37 4.58 1.57
Gender 0.64 0.48 0.22 0.42 0.44 0.50 0.40 0.49 0.34 0.48
Entr. Parents 0.40 0.49 0.44 0.50 0.29 0.46 0.41 0.49 0.37 0.49
Undergraduate 0.77 0.42 1 0 0.44 0.50 0.65 0.48 0.32 0.47

BME 0.29 0.46 0.02 0.15 0.12 0.33 0.38 0.49 0.34 0.48
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Table 9. Main regression analyses.

(WY (2)

Independent Variables Model 1 Model 2
Cender 0.0367 0.0852
(0.0764) (0.0740)
—0.2049 —0.1697
Undergraduate (0.1244) (0.1192)
0.0274 0.0285
Entr. Parents (0.0777) (0.0821)
0.3150 ** 0.3055 **
BME (0.1115) (0.1222)
0.1931 **
Supply-Demand Model (0.0778)
0.3270 ***
Demand Model (0.1071)
0.3730 **
Demand-Competence Model (0.1423)
0.1761
Competence Model (0.1170)
Constant 0028 e
(0.0983) (0.1122)
R2 0.0321 0.0539
) cf. Model 1
AR 0.0218

N = 376. Supply Model as reference group. Number of groups = 16 universities. Standard errors in brackets,
*#**p<0.01,**p<0.05*p<0.1.

We also performed three robustness checks to strengthen our findings. First, we
introducing university fixed effects in the analysis to control for unobserved university
characteristics that may affect entrepreneurial learning. The results remained mostly un-
changed, with the coefficients of the Supply-Demand and Demand-Competence Models
being significantly positive, as seen in our main specification. Second, since we sampled
only students who have attended EE, who might select themselves in universities or pro-
grams that facilitate entrepreneurial learning, we applied a Heckman two-step procedure
to mitigate the concern that results might be biased by such sample selection. To do this, we
estimated, for the full sample, a probit model on students’ probability of not attending EE,
using their gender and whether they have entrepreneur parents as independent variables
(cf. Hahn 2020). We found that being male and having self-employed parents is significantly
and positively associated with the probability of attending EE. Based on these predicted
probabilities, we computed the inverse Mill’s Ratio and included it in our second-stage
equation that assumes LO as the dependent variable. We verified that, when including
this ratio as a control variable, it is not significant and does not affect the results of the
main model (Table 10). Hence, self-selection is not a concern. Finally, we verified that the
linear regression is more appropriate than the multilevel mixed-effects regression approach,
which could also be used when the student data are nested in universities (Hahn et al. 2017).
The likelihood ratio test performed after this regression approach indicated that a multilevel
regression is not required because the null hypothesis that random effects are equal to 0
could not be rejected.
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Table 10. Heckman two-step procedure.

(WY) (2)

Variables Model 1 Model 2
0.174*
Supply-Demand Model (0.0889)
0.307 ***
Demand Model (0.104)
0.360 **
Demand-Competence Model (0.138)
0.163
Competence Model (0.116)
—0.163
Undergraduate (0.118)
0.293 **
BME (0.130)
—1.258
Inverse Mills Ratio (1.164)
0.186 ***
Gender (0.0489)
—0.141 ***
Entr. Parents (0.0509)
Const 1.574 *** 0.327 %
onstant (0.0383) (0.161)
Observations 7280 375
R2 0.053

Standard errors in brackets, *** p < 0.01, ** p < 0.05, * p < 0.1.

5. Discussion

Our study responds to recent calls from EE scholars to consider the teaching model
adopted in entrepreneurship courses when assessing their impact (Nabi et al. 2017; Naia
et al. 2014). We did this by uncovering the relationship between different EE teaching
models and entrepreneurial learning outcomes. Our findings suggest that teaching models
that include experiential-based learning (i.e., Supply-Demand, Demand, and Demand-
Competence), such as labs and simulations, are generally better than courses that are
exclusively based on traditional frontal lectures focused on knowledge transmission (i.e.,
Supply). On the other extreme, however, pure Competence Models are not significantly
more effective than pure Supply Models. Focusing only on theory or only on real-world
experiences are two extremes that generally present some flaws.

Our study also complements previous studies focusing on the effect of EE teaching
models on entrepreneurial intentions (Padilla-Angulo et al. 2021) and activities (Sansone
et al. 2021). As reported in these studies, practice-oriented rather than theory-oriented
entrepreneurship courses seem to be more effective. Therefore, including concrete or
simulated entrepreneurship experiences in EE courses seems to be useful not only for stim-
ulating new venture creation, but also for pushing students toward entrepreneurial careers.
Thus, this result provides an additional justification for the investment in practice-based
educational offerings, which are typically more resource- and competence-demanding,
especially in the digital learning environment that is becoming more diffused in the New
Normal (Liguori and Winkler 2020).

5.1. Contributions

The findings of this exploratory study offer two main contributions to research on EE
and its impact. First, we propose and empirically implement an approach to systematically
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describe the teaching model of EE courses using Béchard and Grégoire’s (2005) analytical
framework. By doing so, we respond to the recent calls urging scholars to provide a more in-
depth description of the EE course assessed in impact studies to advance our understanding
of EE outcomes and the boundary conditions that make EE effective (Carpenter and Wilson
2021; Martinez-Gregorio et al. 2021; Yi and Duval-Couetil 2021). Moreover, some research
has been done on comparing two or three teaching models, but hybrid models are rarely
considered, leaving a literature gap on this topic (Nabi et al. 2017).

Second, by empirically showing that different teaching models are associated with
various levels of entrepreneurial learning outcomes, our findings reinforce the idea that the
manner in which entrepreneurship is taught does actually matter with regard to the impact
produced by EE (Astebro and Hoos 2021; Hahn et al. 2017). Therefore, the conceptual
efforts to describe how EE is taught are of fundamental importance to advance the research
on EE outcomes and provide more sophisticated suggestions for the design of EE programs
(Martinez-Gregorio et al. 2021).

5.2. Limitations and Future Research

Before discussing the practical implications of this study, it is worth highlighting
its limitations and the possible opportunities for future research they create. First, our
exploratory study finds an association between the identified teaching models and learning
outcomes using a cross-sectional research design that involves students attending EE in
different universities and contexts. To prove causality more rigorously, we recommend
scholars use other empirical approaches, such as experiments and quasi-experiments with
pre- and post-intervention questionnaires, which are being increasingly demanded in EE
research (Carpenter and Wilson 2021; Martinez-Gregorio et al. 2021). They could take
advantage of our approach to discuss and identify the teaching models of EE courses and
compare their treatment effects in (quasi-)experimental settings.

Second, while we focused on learning outcomes, future research could consider other
more behavioural-oriented and long-term impacts (Nabi et al. 2017), such as entrepreneurial
performance and career outcomes. This would offer a more in-depth understanding of
how EE teaching models should be designed based on the specific objective that the
course aims to achieve (e.g., encouraging venture creation vs. promoting awareness about
entrepreneurship).

Finally, while we estimated the average effect of EE teaching models on students’ learn-
ing, future research could introduce some contingencies to explore whether certain types of
teaching models are more or less suited to specific types of audiences (cf. Padilla-Angulo
et al. 2021). For example, it would be of interest to know which type of teaching model
is best suited for female students, STEM students, students with prior entrepreneurial
experience, and so on.

5.3. Practical Implications

This paper offers some guidance for the design of EE courses in the university context.
Our findings suggest that incorporating experiential-based teaching approaches, such as
labs, simulations, games and project works, in EE induces more confidence in students’
understanding of entrepreneurship and mastery of entrepreneurial skills. Such types of
teaching tools could be combined with more theory-oriented approaches based on frontal
lectures to provide basic knowledge about entrepreneurship along with the development
of entrepreneurial skills. Classroom experiences could also be combined with projects that
deal with real-world problems to enrich students’ learning experience. To blend different
teaching models, for example, entrepreneurship programs could be divided into modules
with different teaching styles, goals and assessment procedures. Further, different types
of teaching models could be administered through different channels (i.e., online vs. in
person), taking advantage of the growing diffusion of hybrid teaching styles at universities
during the COVID-19 pandemic (Liguori and Winkler 2020).
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6. Conclusions

Acknowledging that EE can be taught in different ways, in this study, we described and
implemented a coding procedure to classify the teaching model adopted in entrepreneur-
ship courses. We used this approach to uncover the relationship between different types of
teaching models and university students’ entrepreneurial learning outcomes. By demon-
strating that practice-oriented entrepreneurship courses, rather than theory-oriented ones,
are associated with higher levels of entrepreneurial learning, our paper contributes to the
research on EE impact and to the design of EE offerings.

Considering the central role played by teaching models for students’ learning, with
this paper, we hope to encourage educators to continue searching for the right blend of
teaching models for their courses and recommend that scholars continue exploring how
the design of teaching models can improve EE outcomes.
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Notes

A full description of the GUESSS project is continuously updated at the website www.guesssurvey.org (accessed on 29 July 2021).

The 42 entrepreneurship courses investigated relate only to students actually taking part in the survey and, therefore, do not
represent all the entrepreneurship courses taught at the 16 Italian universities considered.

A list of publications that include the GUESSS database is continuously updated at the website www.guesssurvey.org (accessed
on 29 July 2021).

The text in Italic represents quotes from the official HC.LAB documentation.
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