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Abstract  

This article presents an experimental teaching innovation and entrepreneurial training 

project where first year university students respond in teams to an entrepreneurial 

challenge with a product or service associated with the UN Sustainable Development 

Goal. One group of students received complementary training in entrepreneurship. The 

effect of the project on the motivation and preparation for entrepreneurship was 

measured through a self-evaluation questionnaire and the evaluation of the project by 

experts. We can conclude that transversal education in entrepreneurship, integrating 

projects and training sessions, is effective and favours the acquisition of 

entrepreneurial competences and increases the interest in transformative thinking and 

behaviour.  

Keywords:  
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Introduction 

Within our constantly changing socio-economic environment it is more important than 

ever that universities provide students a comprehensive education enabling them to 

discover and effectively undertake their own life plans, that is, to fulfil themselves 

both personally and professionally and so contribute to the development of their 

society (Crespí & García-Ramos, 2021). Specifically, the economic slowdown, 

diminishing prosperity and environmental challenges point towards the need to 

develop entrepreneurial competences as it is these which will lead to socio-economic 

wellbeing of the nation, the creation of new businesses, self-employment and greater 

opportunities for employment (De la Torre et al., 2015; Comité de Cultura y Educación, 

2015; GEM, 2020; Martínez-García et al., 2019; Ripollés & Michavila, 2020). To this 

end, both the United Nations Organisation and the European Commission have 

developed strategies and plans to encourage the development of entrepreneurial 

competences (Bacigalupo et al., 2016; Comisión Europea, 2013, 2016). 

In response to this need, an expert team of professors in competences and 

entrepreneurial education led the development of a teaching innovation project, 

transversal and inclusive, to boost the entrepreneurial intention and behaviour of 

students. The proposal consists in providing first year university students with specific 

training in entrepreneurship and innovation. This training, imparted within the 

curricular course on generic competences, has practical application in an 

entrepreneurial and innovation project based on PBL techniques.   

The impact of the training on entrepreneurial intent and behaviour was 

measured by comparing an experimental group (EG) and a control group (CG) using a 

sample of 664 students. Measurement was based on student self-evaluation and a 
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rubric to assess student behaviour with the submission and defence of an 

entrepreneurial and innovation project related to the Sustainable Development Goals 

(SDG) of the United Nations (ONU, 2019). 

The results show that the integration of training and education in 

entrepreneurship in a natural, inclusive and global manner encourages greater interest 

and the feeling of preparedness to undertake the transformative challenge of 

entrepreneurship. The experience of the teaching innovation project is easily 

replicable and the best practices indicate that higher education institutions should 

develop programs that promote the acquisition of entrepreneurial competences and 

that these should be integrated within courses that develop transversal competences.  

Entrepreneurial competences in university education  

The Entrepreneurship 2020 Action Plan of the European Commission (2013) and the 

report on Spain of the Global Entrepreneurship Monitor (GEM, 2020) emphasise the 

need to implement educational programs or courses into university curricula to boost 

the development of entrepreneurial competences (Nabi et al., 2017). This need is 

structural rather than cyclical and is not specific to any particular professional field. 

The aim is “for people to be creative and entrepreneurial” (Tobón, 2013, p. 152). 

The competences refer to an integrated and dynamic set of knowledge, skills, 

attitudes and values that are internalised and manifested in behaviour that leads to 

personal and professional excellence (Crespí, 2019). Entrepreneurial competences are 

part of a generic set of competences also known as transversal competences. These 

are “fundamental in achieving personal fulfilment, project management, contribute 

to ecological sustainability and to perform any occupation, position and/or profession” 

(Tobón, 2013, p. 113). Thus, since McClelland (1973) first described competences and 

their influence on performing certain functions and tasks, the importance and need to 

develop competences in general and transversal competences in particular has 

continued to grow both in the field of education and business (Villardón-Gallego, 

2015).  

In general terms, entrepreneurial competence can be understood as the 

capacity to discover and identify ideas and opportunities and act upon them, creating 

value both for the economy and society (Bacigalupo et al., 2016; Gianesini et al., 2018; 

Renfors, 2020). This competence is not limited to the creation of new businesses, but 

has a broader and more transversal application (Núñez & Núñez, 2016). Entrepreneurial 

competences “permits citizens to further their personal growth, actively contribute to 

social development, entering the labour market as an employee or self-employed and 

to initiate or expand companies which may have a cultural, social or commercial 

activities” (Bacigalupo et al., 2016, p. 10). Thus, we can distinguish between activities 

associated with innovation, entrepreneurship and intrapreneurship in any context or 

activity (González et al., 2019).  

Additionally, education in entrepreneurship distinguishes and studies the 

relation between entrepreneurial intention and entrepreneurial behaviour. 
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Entrepreneurial Intention (EI) is explained in three dimensions: Personal Attitude 

towards entrepreneurship (PA), Subjective Norms, the social environment or the 

cultural, regional or institutional context (SN), and Perceived Behavioural Control 

(PBC) (Ajzen, 1991). These three dimensions are established as the basis of 

entrepreneurial behaviour (Rauch & Hulsink, 2015).  

A number of studies into the influence of these three dimensions on the EI of 

university students have found that the effectiveness of education in entrepreneurship 

in terms of entrepreneurial intention and behaviour is highly conditioned by the social 

context, field of knowledge and experience (Liñán & Rodríguez-Cohard, 2015; Rauch 

& Hulsink, 2015; Souitaris et al., 2007). Por tanto, education in entrepreneurship 

cultivates the knowledge, skills and attitudes necessary which, according to the model 

by Ajzen (1991) improve entrepreneurial Perceived Behavioural Control (PBC). The 

competences associated with entrepreneurship include are personal knowledge, 

personal management (locus of control), orientation towards achievement, proactivity 

(initiative and perseverance), strategic thinking (identification and evaluation of 

opportunities, vision), cooperative teamwork, team-personal management 

(motivation, negotiation, listening), management of adverse situations (risk, 

uncertainty), planning (time) and organisation (resources) according to objectives, 

innovation and creativity (UNCTAD, 2009; Bacigalupo et al., 2016; Comisión Europea, 

2016; Neary et al., 2015). 

Description of the experience 

A description of the elements of the experience are provided below, in terms of the 

educational means (courses and educational methodology) and the university context 

in which these are imparted. This will be followed by an assessment of the results and 

impact of the educational experience.  

Transversal course in Personal Skills and Competences (PSC)  

PSC is a unique curricular course developed by Universidad Francisco de Vitoria (UFV), 

embedded in the study plans of all first year of all degree programs. The principal 

objective of the course is to assist students in their personal and professional 

development through the acquisition of transversal personal competences by the hand 

of expert mentors and teachers. The course uses a practical, experiential methodology  

with a particular focus on Project Based Learning (PBL) as an effective technique in 

the development of these competences (González-Monteagudo & León-Sánchez, 2020). 

PBL methodology presents students with a complex problem. Students are divided into 

teams and must devise a solution through research, design, development and real 

implementation of a value proposition (González- Monteagudo & León-Sánchez, 2020; 

Toledo & Sánchez, 2018). Specifically, as indicated in Figure 1, PSC develops the 

majority of the personal competences associated with entrepreneurship, although 

these are addressed in a generalist manner using a PBL methodology.   

Context of training in entrepreneurship. The UFV Entrepreneurship Centre   
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Specific education in entrepreneurship using a PBL methodology by the UFV 

Entrepreneurship Centre (CE-UFV) of the Vice-rectorate for Innovation and 

Entrepreneurship is based on the directives of the framework program (Fernández de 

Caleya & Maylín, 2020) and the Souitaris (2007) model of learning-inspiration-resources 

outlined in figure 1.   

The course, imparted by experts in innovation, focusses on the development of 

competences that further entrepreneurship and which are included in PSC: strategic 

thinking, management of adverse situations, innovation and creativity. To develop 

these skills, the course works to impart specific technical knowledge in the area of 

entrepreneurship through workshops and practical learning modules. Students apply 

this knowledge in their respect projects (PBL). In keeping with the initial premise of 

the teaching innovation project, learning and development of these competences will 

have a positive influence on entrepreneurial intention and entrepreneurial behaviour 

(perceived and observed).    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COMPETENCES DEVELOPED BY EDUCATION IN ENTREPRENEURSHIP ONLY FOR THE EG 

Strategic thinking: Identification and 
evaluation of needs-opportunities, 

vision. 
Innovation and creativity. This module 

works on innovation opportunities, 
phases and tools of an innovation 
project (business model canvas, 

empathy map and value proposal). 

Management of adverse situations: risk 
and uncertainty. Management of the 
value proposal (resolving the initially 

detected need). This module works on 
hypothesis validation, Jobs‐to‐be‐done, 

implementation, experiments (test, 
surveys, etc) and Elevator Pitch 

(structure). 
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presentation of 
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Measurement of the 
level of 

development of 
competences object 

of education in 
entrepreneurship.  

All students 
matriculated in PSC 

are invited to 
participate. 

 

 

  Module 1. Listening to the market, 

define and devise  
Module 2. Protype and testing  Entrepreneurship 

competition  

MODULES OF EDUCATION IN ENTREPRENEURSHIP INCORPORATED INTO PSC (PBL) FOR THE EG 
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Figure 1. Map of personal-entrepreneurial competences developed by the PSC and training in 

entrepreneurship courses.  

Source: authors 

 

Methodology to measure impact. Research procedures and data collection 
 

The teaching innovation project involved 22 groups of students from various faculties, 

14 professors of PSC and 2 instructors in CE-UFV, with a total sample of 664 students. 

The assessment of the impact of specific training was made by a comparison of the 

self-evaluation and behaviour of the 313 students part of the Experimental Group (EG) 

receiving the course in entrepreneurship and the 351 students of the Control Group 

(CG) who did not take the course. Both groups completed an initial self-evaluation 

(pre-test) and a final test (post-test) and were invited to submit their final projects, 

produced through the PBL format, to an entrepreneurship competition. The procedure 

described in Figure 2 took place during the second semester of the 2019-20 academic 

year.  

 

 

 

 

 

 

 

 

 

Figure 2. Procedure of the study.  

Source: authors 

The entrepreneurial intention and the perceived knowledge and skills of the 

students was initially assessed using a questionnaire conducted before (pre-test) and 

after (post-test) receiving the specific training (Zhang et al., 2020). The questionnaire 

was identical in both phases and for both groups (EG and CG) with a series of valid and 

relevant questions on the subject (Chen et al., 1998; Crespí, 2019; GEM, 2020; Liñán 

& Rodríguez-Cohard, 2015; OECD, 2018; Ruiz et al., 2019). The questionnaire consists 

of a total of 22 questions, some using a Likert-type scale 1 to 6 and others presenting 

a series of affirmations with a single, dichotomous response (yes or no).  

The observed entrepreneurial behaviour was then assessed through an 

entrepreneurial competition with an academic-professional design. Students defend 

their projects before a multidisciplinary tribunal made up of experts in innovation and 

EG 

CG 

2 specific modules in 
innovation and 

entrepreneurship 

Post-test Pre-test 

Evaluation 
rubric 

Entrepreneurship 
competition  

Perceived entrepreneurial 

intention and behaviour 

(%Variation rate EG vs CG) 

Observed entrepreneurial 

behaviour   

(%Variation rate EG vs CG) 

PSC 

PSC 

Phase one of the study  Phase two of the study   
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entrepreneurship. The tribunal evaluated the projects in terms of the development of 

the competences imparted during the entrepreneurship course by means of a rubric  

(Ferreras-García et al., 2019). This rubric permitted the evaluation of the impact of 

the training on the attitudes and observed behaviour of the students in terms of the 

competences imparted in the course and complemented by the results self-reported 

by the students regarding entrepreneurial intention and behaviour.    

 

Measuring the results of the teaching innovation project experience 

The aim of this project was to determine if a course in transversal competences 

associated with entrepreneurship, integrated into the university curriculum, boosts 

students’ interest in pursuing a professional vocation with a transformative purpose 

and behaviour.  The experience of the teaching innovation project compares, by means 

of self-evaluation (phase one) and observation (phase two), the impact of specific 

training in the competences associated with entrepreneurship in the entrepreneurial 

intention and entrepreneurial behaviour of students.   

Phase one. Entrepreneurial intention, before and after the course 

The following is an assessment of the comparative results of the student self-

evaluation by means of a questionnaire.   

Firstly, regarding their Entrepreneurial Intention (EI), students were offered 

three possibilities or types of entrepreneurship: type A: create a business-company, 

type B: intrapreneurship oriented towards the market: product or service, and type C: 

intrapreneurship with a social-environmental orientation. The intention type B and 

type C are added to the habitual entrepreneurial goal of “starting a company”. Despite 

the novelty of the question, students understood the questionnaire, as demonstrated 

by a comparison with the results of the GUESS 2018 survey regarding intention type A 

showed similar results (Fernández de Caleya et al., 2019). 

Secondly, an analysis of the different types of Entrepreneurial Intention (EI) 

boosted by the training course are provided in Figure 3, below.  

The results for the EG show that type A remained at 10%, type B increased 2% 

and type C increased 6%.   

For the CG, type A increased 5%, type B decreased 2% and type C increased 6%.  

These results appear to indicate that: 

For the EG, specific training does not increase type A entrepreneurship, the 

creation of a company, but it does increase type B, market-oriented intrapreneurship 

and type C social-environmental intrapreneurship. 

For the CG, an increase was seen in type A entrepreneurship and type C 

intrapreneurship and a drop in type B.  



  

8 

 

Thirdly, the scores for EI for both the EG and the CG rose from 23% to 29% for 

the entire sample.  

Figure 3. Type of entrepreneurial intention encouraged by education in entrepreneurship.  

Source: authors 

Phase one. Perceived entrepreneurial behaviour  

In a second instance, and according to empirical studies (Liñán & Rodriguez-Cohard, 

2015), in order for intention to become behaviour students must feel they have the 

knowledge, skills and/or experience to be entrepreneurial (PBC). The questionnaire 

asks students to self-evaluate their knowledge, skills and/or experience specific to 

entrepreneurship (GEM, 2020).  

The results of the self-evaluation, provided in Table 1, show significant 

differences in the pre-test and post-test scores for PBC in the EG (F=16.31; =0.00), 

although the effect size is weak (Eta2 0.03), while not significant changes were found 

in the CG (F=0.03; =0.87). 

Table 1 

Significant differences between pre-test and post-test results for the CG and EG 

Group 
Pre-test 
mean 

Post-test 
mean 

Differences 
in mean 

F Sig. 
Partial eta 

squared  

GC 3.24 3.26 0.02 0.03 0.87 - 

GE 2.95 3.46 0.51 16.31 0.00 0.03 
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Phase two. Observed entrepreneurial behaviour 

Observed entrepreneurial behaviour completes the self-evaluation questionnaire by 

students with the application of a rubric (Ferreras-García et al. 2019). This rubric was 

applied to the 28 projects (blind to the tribunal) presented by 162 students in the 

entrepreneurship competition. In general terms, a positive effect in observed 

entrepreneurial behaviour was found among those who took the course in 

entrepreneurship (Table 2), given that the rubric shows significant differences in the 

qualifications granted by the tribunal. The projects associated with the EG showed 

more attributes referring to the personal attitudes (variation rate = 40%) and 

entrepreneurship (variation rate = 20%) than the CG. Similar results were found in the 

criteria perceived opportunity and creativity (variation rate = 32%) and the degree of 

innovation (variation rate = 28%). No significant differences were found between the 

EG and the CG regarding social-environmental impact of the projects.  
  
Table 2 

Percentage of variation in the observed behaviour of the CG and EG. 

Personal 

attitude 

Attitude towards 

entrepreneurship  

Identification of 

Opportunities / 

Creativity  

Social-

environmental 

impact  

Innovation  

40% 20% 32% 0% 28% 

Source: authors 

Discussion of the results 

The principal findings of the study indicate that, firstly, both groups (EG and CG) 

enhanced their overall entrepreneurial intention. This may be due to the fact that 

both groups received the same training in personal skills and competences (PSC) 

associated with entrepreneurship (UNCTAD, 2009; Bacigalupo et al., 2016; Comisión 

Europea, 2013).  

 Secondly, the specific training in entrepreneurship imparted to the EG appears 

to have enhanced type C entrepreneurial intention for social-environmental 

entrepreneurship, and type B, market oriented intrapreneurship, but not type A, 

creation of a company (Figure 3). This suggests that the training was imparted with a 

broader perspective of entrepreneurship, that is, boosting the capacity to create value 

by transforming ideas and opportunities (Bacigalupo et al., 2016; Gianesini et al., 2018; 

Renfors, 2020). In this way, the course succeeded in broadening the view of 

entrepreneurship, making plausible new ideas and options for entrepreneurship. 

Finally, both groups (CG and EG) showed an increase in type C entrepreneurial 

intention. This is logical given that the development of personal skills and competences 

(PSC) using the PBL methodology especially with these types of entrepreneurial skills 

(United Nations SDG).  

Additionally, the study found a positive effect of education in entrepreneurship 

on students’ perceived capacity for entrepreneurship in their knowledge and 
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experience (PBC), given the significant differences found between the EG and the CG 

(Table 1). This suggests that the course in entrepreneurship achieved its goal in that 

students of the EG feel they have more knowledge, skills and experience in the area 

of entrepreneurship (Liñán & Rodríguez-Cohard, 2015).  

Finally, in the project competition, the study found a positive effect on 

observed entrepreneurial behaviour. This was demonstrated by the fact that the 

projects of the EG showed greater attributes in terms of personal attitudes and 

entrepreneurship as well as in perceived opportunity, creativity and in the degree of 

innovation (Table 2). This is in line with the contents of the practical PBL modules of 

the course in entrepreneurship (Fernández de Caleya & Maylín, 2020; Ferreras-García, 

et al., 2019).  

Conclusions and contributions 

Entrepreneurial competence is one of the most critical competences to be developed 

in all stages of education (Nabi et al. 2017; Tobón, 2013). Specifically, at the university 

level, the contribution to this competence as part of a comprehensive education and 

enhanced employability demonstrate the need to pursue further the development of 

these skills (Crespí & García-Ramos, 2021; Martínez-García et al., 2019). Both the 

Entrepreneurship 2020 Action Plan of the European Commission and the report on Spain 

of the Global Entrepreneurship Monitor emphasise the need to implement educational 

programs or courses into university curricula to boost the development of 

entrepreneurial competences (Comisión Europea, 2013; GEM, 2020). Entrepreneurial 

competences “should be understood in the broadest sense as the capacity to turn ideas 

into actions” (Comisión de Cultura y Educación del Parlamento Europeo, 2015, p. 5).  

This teaching innovation project responds to this need, offering specific 

education in entrepreneurship, incorporated into a curricular course in all degree 

programs (PSC). The ultimate objective is to promote interest in transformative 

behaviour (Bacigalupo et al., 2016; Gianesini et al., 2018; Renfors, 2020). The proposal 

provides a specifically design program of education in entrepreneurship (associated 

with a formal complementary course) to incentivise entrepreneurship from the outset 

of university education. This study confirms the positive impact of this training on 

entrepreneurial intention and entrepreneurial behaviour both perceived and observed 

(Ferreras-García et al., 2019; Zhang et al., 2020). It can be concluded that this 

training: 1) boosts the general interest of students in entrepreneurial intention, 

projecting towards a desired future scenario in their professional life, and 2) boosts 

entrepreneurial behaviour both perceived and observed. Furthermore, this teaching 

innovation project offers a broader vision of entrepreneurship with a transformative 

character. The classic entrepreneurial intention, create a company (Ruiz et al., 2019) 

is extended to type B: intrapreneurship oriented towards the market and type C, 

social-environmental intrapreneurship.  

In this sense, it can be said that this research contributes to highlight the 

importance of a comprehensive education in entrepreneurship and innovation in 

encouraging transformative behaviour. Training, therefore, that not only aims to have 
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an impact on the generation of new companies but also aims to broaden students’  

horizons towards entrepreneurship, encouraging any student to see themselves as 

someone able to generate value and transform their society. Finally, we make note of 

some best practices of this experiment: 1) to implement a course that develops 

personal transversal competences, 2) to apply project based learning (PBL) techniques 

associated to the SDG, and 3) develop entrepreneurial competences through specific 

training in order for students to feel more confident in their knowledge, skills and 

experience.  

Limitations and future research  

The principal limitation of this experience lies in its novelty. There has been little prior 

research into transversal actions across more than one field of study and so effective 

instruments for the development and measurement of these actions are lacking.   

Future lines of research should take into consideration the situation of students 

at the outset, in order to improve their attitudes towards entrepreneurship. The bias 

produced by social norms and their influence on the choice of degree are evident in 

the differences in entrepreneurial intentions according to area of study and gender 

(Ruiz et al., 2019). Future teaching innovation projects should focus on this area in 

particular in order to create more inclusive programs.  
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