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Abstract 

 
This article aims to show the results of implementing a training methodology in a group of 

participants within an intensive course on educational innovation. The motivation for this 

course was to promote innovative ideas that could be scaled into possible open educational 

entrepreneurship projects. Based on descriptive statistical analysis, that included a multivariate 

statistical analysis, an analysis of means and nonparametric tests of the data comparison of 

medians and ranges and Spearman's correlation, this article considered the SEL4C 

methodology, which was intended to support the ideation process and develop the participants' 

perceived achievement of social entrepreneurship and complex thinking competencies. The 

proposed methodology was validated to develop social innovation ideas even in a limited time 

and improved the participants' perception of achieving both competencies. This article 

contributes to the validation studies of this methodology and the academic approaches that seek 

efficient tools for acquiring and developing transdisciplinary competencies. 
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Resumen 
 

Este artículo pretende mostrar los resultados de la aplicación de una metodología formativa en 

un grupo de participantes de un curso intensivo sobre innovación educativa. La motivación de 

este curso fue promover ideas innovadoras que pudieran escalarse en posibles proyectos de 

emprendimiento educativo abierto. Basándose en un análisis estadístico descriptivo, que 

incluye un análisis estadístico multivariable, un análisis de medias y pruebas no paramétricas 

de comparación de medianas y rangos y una correlación de Spearman, este artículo empleó la 

metodología denominada SEL4C, la cual pretendía apoyar el proceso de ideación y desarrollar 

la percepción de logro de competencias de emprendimiento social y pensamiento complejo por 

parte de los participantes. La metodología propuesta fue validada para desarrollar ideas de 

innovación social incluso en un tiempo limitado y mejoró la percepción de los participantes 

sobre el logro de ambas competencias. Este artículo contribuye a los estudios de validación de 

esta metodología y a los planteamientos académicos que buscan herramientas eficaces para 

adquirir y desarrollar competencias transdisciplinares. 
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pen education is an international initiative that seeks to make educational resources 

freely and openly accessible and usable by anyone, including texts, videos, and images, 

among other educational elements (Ramírez-Montoya et al., 2022). This movement 

promotes the creation and distribution of materials for use, re-use, and adaptation by educators 

and students worldwide to improve access and quality of education and foster collaboration 

and knowledge sharing among educators, students, and experts (Kiripi, Ailwei, & Van-Wyk, 

2022). 

A fundamental part of the open educational movement is the ability to create new resources 

and contribute to continuously improving existing ones (DeRosa & Jhangiani, 2017). 

Therefore, the promotion of environments and methodologies that trigger innovation has 

become a vital issue for this initiative because it allows academicians, researchers, and 

educators to originate, share, and adapt educational materials openly and collaboratively to 

develop new ideas and approaches that improve learning and teaching (Siphamandla & 

Mthethwa, 2022).  

Accordingly, the United Nations Educational, Scientific and Cultural Organization 

(UNESCO-ICDE, 2023), collaborating with higher education institutions, governmental and 

non-governmental organizations, businesses, and other stakeholders, created the UNESCO 

Chair in Open Education for Latin America. This initiative promotes open education and 

lifelong learning, fosters equitable access to education and knowledge, and improves 

educational quality through information and communication technologies (UNESCO-ICDE, 

2023). As part of the work of this Chair, working meetings are held in which researchers and 

educators from different parts of the world meet to trigger innovative ideas for open training 

tools that facilitate achieving the Sustainable Development Goals (SDGs), particularly SDG 4 

on quality education, by promoting access to quality education (UN, 2022).  

Thus, this article presents the results of implementing the SEL4C (Social Entrepreneurship 

Learning for Complexity) methodology in a group of participants in an intensive course on 

educational innovation during the annual meeting of the UNESCO Chair in Open Education 

for Latin America. Based on multivariate analysis, we argue the validity of this methodology 

for developing innovative educational ideas and scaling the perceived achievement of social 

entrepreneurship and complex thinking competencies. Although there are previous studies that 

argue the validity of the methodology (Vázquez-Parra, Carlos-Arroyo & Cruz-Sandoval, 

2023), the originality of this article focuses on its application in a time-limited intensive course, 

seeking to contribute to the understanding of the acquisition and development of 

transdisciplinary competencies in entrepreneurial ideation processes.  

 

 

Entrepreneurship for Educational Innovation 
 

Educational innovation involves the application of new approaches, methods, technologies, 

and practices in education to improve the quality of learning and teaching, significantly 

changing how educational programs are designed and delivered and how students interact with 

content and teachers (Sofyan & Hafezad, 2022). Almost always, educational innovation is 

related to the use of technologies in the classroom, but its definition is broader than that in the 
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sense of also considering didactic or pedagogical techniques along them, such as project-based 

learning, the competency-based approach, personalized learning among others (Rodes & 

Gewerc, 2023). 

Educational innovation can be characterized as a valuable tool to meet the challenges of 

education and improve the quality and accessibility of teaching (Alvi, 2022). Thus, although it 

may be driven by technological factors, labor market trends, or student demands, educational 

innovation is often argued as a response to social needs (Khaskheli, 2023). In this sense, there 

is an increasing demand to drive educational innovation processes in institutions to respond 

adequately and agilely to the challenges they face, such as the COVID-19 pandemic (Sultan, 

2023). Although the process of generating innovative ideas may vary, the aim is to have tools 

that can be adapted to academicians' and designers' specific contexts and objectives (Deboever 

et al., 2022; Portuguez-Castro & Gómez-Zermeño, 2020).  

Educational innovation and entrepreneurship are closely related, focusing on creative and 

practical solutions to address social challenges and opportunities (Cheung & Wong, 2018). 

Although traditional entrepreneurship could have a focused vision on developing new business 

initiatives for educational solutions just as it was pointed out in a Systematic Literature Review 

developed by Cantú et al (2019), the variant of innovative social entrepreneurship generates 

value propositions addressing social problems without necessarily requiring economic gain 

(García & Lytras, 2019). From this perspective, educational innovation can trigger social 

entrepreneurship ideas, adhering to specific needs or goals, such as those proposed in SDG 4 

(García et al., 2019). 

Thus, educational, social entrepreneurship aims to generate ideas and develop valuable 

projects that offer innovative solutions in the field of education, addressing specific challenges 

such as quality of learning, reduction of educational gaps, promotion of affordability, teacher 

training, lifelong learning, and innovation and social changes, generally (Kiviniemi & 

Kultalahti, 2020). 

 

Complex Thinking and its Educational Impact 

 

Complex thinking is a cognitive ability that allows understanding and addressing the inherent 

complexity of systems and phenomena in the world from an integrated perspective (Drucker, 

2021). It was primarily developed by the philosopher Edgar Morin, who posited that many 

problems and situations in real life are inherently complex, meaning that they are composed of 

multiple interconnected elements, influenced by diverse factors and subject to dynamic 

changes (Vázquez-Parra, Alfaro-Ponce, Guerrero-Escamilla, & Morales-Maure, 2023). To 

address these problems effectively, it is necessary to adopt an integrative thinking approach, 

which considers cognitive subcompetencies that complement each other in the process of 

analyzing the environment (Morin, 1990). 

In this sense, according to Baena et al., (2022), the competence of complex thinking 

considers the importance of recognizing that the elements of a system are interconnected, and 

that changes in any of these elements can affect others (systems thinking) (It also values the 

importance of knowing the context and external influences in the understanding of a 

phenomenon or problem, accepting that systems are dynamic and changing and that it is 

therefore important to have methodologies that provide greater objectivity to the conclusions 
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reached (scientific thinking). Additionally, Silva & Iturra (2021) states that this competence 

considers the relevance of dialogue and communication between different perspectives, 

adopting a natural openness towards different points of view, which enriches understanding 

(critical thinking). Finally, for Brown (2019) innovation is considered, as an intrinsic need in 

the problem-solving process, appreciating that it is necessary to promote creativity, considering 

the existing, but with a constant interest in identifying new opportunities for action (Innovative 

thinking). 

In this sense, complex thinking is a relevant skill in the process of educational innovation, 

since education itself is a complex system that must be appreciated in an integrated manner 

(Cole, 2010). The adoption of complex thinking in educational innovation processes allows for 

a better understanding of international and local educational challenges, considering the 

multiple factors that influence the teaching and learning process. In addition, it allows devising 

more effective pedagogical strategies, by considering the volatility and constant evolution of 

reality, as well as the diversity of students and their needs (Ramirez, et al., 2021). Also it is 

worth mentioning that complex thinking has a relationship with academic literacy illustrated 

by the development of a series of skills that facilitate the execution of advanced actions and the 

solution of problems (Suárez-Brito et al., 2022).Based on the above, promoting the competency 

of complex thinking and its subcompetencies within an educational innovation process is 

something that should be considered, since beyond innovation, it enables elements of 

collaboration, dialogue, adaptation and creativity necessary in naturally complex and changing 

educational environments (Vázquez-Parra, Castillo-Martínez, Ramírez-Montoya, & Millán, 

2022).   

 

The SEL4C Methodology: Social Entrepreneurship Learning for Complexity 

 

The SEL4C Methodology results from a research process carried out by an interdisciplinary 

group of educational academicians at Tecnologico de Monterrey, who pursued to develop a 

tool to trigger social entrepreneurship ideas to promote the acquisition and scaling of students' 

perceived achievement of social entrepreneurship and complex thinking competencies. This 

methodology is based on training social entrepreneurs, extending beyond the projects 

themselves (Vázquez-Parra & Ramírez-Montoya, 2022). 

The methodology comprises nine training activities that aim to develop ideation for a social 

entrepreneurship project at a basic level. The activities were designed by a team of specialists 

in social entrepreneurship with training in pedagogy and instructional design, who sought 

entrepreneurial activities that would promote the perception of achievement of 

transdisciplinary competencies such as social entrepreneurship and complex thinking (see 

Table 1). The intention was for participants to develop a social entrepreneurship project and to 

perceive themselves as competent change agents (Vázquez-Parra, Carlos-Arroyo & Cruz-

Sandoval, 2023). 
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Table 1 

Relationship of activities with developing the competencies and sub-competencies of social 

entrepreneurship and complex thinking 

Activity Social Entrepreneurship Competency (Sub-

competencies) 

Complex Thinking 

Competency (Sub-

competencies) 

1. Triggering 

questions 

Motivation Critical Thinking 

2. Lenses of 

innovation 

Social Awareness; Empathy; Identification of 

social and environmental problems. 

Critical Thinking 

3. Breaking 

paradigms 

Perseverance and Resilience; Empathy; Ethical 

Sense 

 

Systemic Thinking; 

Innovative Thinking 

4. Defining your 

cause 

Social implications Systemic thinking; Critical 

thinking; 

5. Understanding 

the problem 

Identification of problems; Social implications; 

Empathy; Empathy 

Scientific thinking; Critical 

thinking 

6. Reinventing 

value propositions 

Courage and social awareness; Social 

innovation and financial sustainability / 

Valuing ideas, results, and impacts on the 

environment and people. 

Scientific Thinking; Critical 

Thinking; Innovative 

Thinking 

7. Prototyping and 

Validation 

Tolerance to uncertainty, ambiguity, and stress; 

Communication and Persuasion; Creativity; 

Learning and Adaptability 

Scientific Thinking; Systems 

Thinking 

8. Communicate 

your passion 

Leadership; Mobility of People; Collaborative 

Work; Resource Management; Economic 

Literacy 

Critical Thinking; Systemic 

Thinking; Critical Thinking 

9. Exploration 

process 

Resource Management; Economic Literacy; 

Strategic Planning; Collaborative Work; 

Tolerance of Uncertainty, Ambiguity, and 

Stress. 

Critical Thinking; Critical 

Thinking; Scientific 

Thinking; Innovative 

Thinking 

 

This methodology is based on training social entrepreneurs, extending beyond the projects 

themselves (Vázquez-Parra & Ramírez-Montoya, 2022). The methodology comprises nine 

training activities that aim to develop ideation for a social entrepreneurship project at a basic 

level. The activities were designed by a team of specialists in social entrepreneurship with 

training in pedagogy and instructional design, who sought entrepreneurial activities that would 

promote the perception of achievement of transdisciplinary competencies such as social 

entrepreneurship and complex thinking (see Table 1). The intention was for participants to 

develop a social entrepreneurship project and to perceive themselves as competent change 

agents (Vázquez-Parra, Carlos-Arroyo & Cruz Sandoval, 2023). This methodology included 

two measurement moments, one at the beginning and the other at the end of the activities, in 

which validated instruments were applied to record the students' perceived development of 

both competencies and sub-competencies. The two measuring instruments were the Social 

Entrepreneur Profile instrument (García-González et al., 2021) for measuring the students' 

perceived achievement of the Social Entrepreneurship competency and the E-Complexity 

instrument (Castillo-Martínez et al., 2022) for measuring their perceived achievement of 

complex thinking. 
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Social Entrepreneurship  

 

The Profile of the Social Entrepreneur instrument (García-González et al. 2021) is a scale with 

24 questions grouped into four sub-competencies: self-control (e.g., I am tolerant of ambiguous 

situations or situations that generate uncertainty); leadership (e.g., I can identify the strengths 

and weaknesses of the people I work with); social awareness and social value and social 

innovation (e.g., I believe that my life's mission is to work for social change and improve 

people's lives); and financial sustainability (e.g., I know how to budget for a project). The 

response format of the instrument was Likert-type with values 1: Strongly disagree, 2: 

Disagree, 3: Neither agree nor disagree, 4: Agree, 5: Strongly agree. Cronbach's alpha was 

calculated for validation, which yielded an overall reliability of .86 for the instrument. 

 

Complex Thinking 

 

The purpose of the E-Complexity instrument is to measure the participants' perceived mastery 

of reasoning-for-complexity competency. It comprises 25 items divided into four sub-

competencies: Systemic thinking (e.g., I organize information to solve a problem); Scientific 

thinking (e.g., I use reasoning based on scientific knowledge to make judgments about a 

problem); Critical thinking (e.g., I appreciate criticism in the development of projects to 

improve them), and Innovative thinking (e.g., I tend to evaluate with critical and innovative 

sense the solutions derived from a problem). This instrument has a Likert-type response format: 

1: Strongly disagree, 2: Disagree, 3: Neither agree nor disagree, 4: Agree, 5: Strongly agree. It 

is an instrument validated theoretically and statistically by a team of experts in the field. The 

averages obtained for the criteria evaluated by the experts were: Clarity (3.31), Coherence 

(3.38), and Relevance (3.54). Based on the theoretical and content validation through expert 

judgment, it was determined that the e-Complexity instrument is highly valid and reliable 

(Castillo-Martínez et al., 2022). 

The SEL4C Methodology has two validation moments, the first with a pilot test conducted 

in a controlled group and the second comprising a broad implementation (Vázquez-Parra, 

Carlos-Arroyo & Cruz-Sandoval, 2023). In both cases, it proved to be valid for developing 

social entrepreneurship ideas and improving the students' perceived achievement by 6% in the 

competencies of social entrepreneurship and complex thinking, as well as in their sub-

competencies (Vázquez-Para & Cruz-Sandoval, 2022). 

It should be noted that although this validation is available, this methodology is still in the 

process of implementation in other educational environments and realities. Up to this point, 

this methodology had only been applied with students from the same institution, seeking to 

identify how elements such as gender, age or discipline of study could influence the results. 

However, a pending issue during the validation process and its previous implementations was 

to consider participants from other institutions or even from other countries. Therefore, this 

work proposes its originality because it combined the validation process, considering 

participants from various Latin American institutions, in an intensive period (two weeks) and 

focused on developing ideas for Educational Innovation.  
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This study intends to identify the suitability of this methodology for developing educational 

social entrepreneurship ideas at the higher education level.   

 

 

Methodology 

 

Participants and Procedure 

 

Our non-probabilistic convenience sample comprised participants in an open educational 

innovation course that was part of the annual meeting of the UNESCO Open Education Chair 

for Latin America, held from January 9-20, 2023, in Monterrey, Mexico. The objective of this 

course was that participants could acquire knowledge about open education and develop a 

proposal for open educational innovation that would be scalable in the medium term (six 

months to one year). To provide participants with a reliable tool for this process, we 

implemented the SEL4C methodology to serve as a motivational element to support them in 

their ideation process and provide them with valuable entrepreneurial skills for their 

professional futures. 

The sample consisted of 38 participants from eight countries (six Latin American and two 

European), with representation from the five basic disciplines of the University (Humanities, 

Social Sciences, Health, Business, Engineering, and Arts). Demographically, the sample 

consisted of 12 (32%) men and 26 (68%) women, with an average age of 44 years old, the 

youngest person being 26, and the oldest 64.  

The implementation process was carried out considering the parameters established by the 

methodology, i.e., each participant carried out the initial diagnosis, the nine suggested activities 

and the closing diagnosis. Although the work was carried out in teams, each participant was 

asked to take part in the reflection, with the intention of verifying that the methodology 

implemented gave results. It is considered that although the activities can be carried out in 

teams, the development and evaluation of the competencies should be done individually. The 

implementation was done in person, supported by a team of collaborators who were trained to 

implement the methodology. 

 

Ethical Considerations 

 

Because it was a study involving people, the implementation was regulated and approved by 

the interdisciplinary research group R4C, with the technical support of the Writing Lab of the 

Institute for the Future of Education at Tecnologico de Monterrey. Both the study and the 

instruments applied adhered to the privacy notice (Tecnológico de Monterrey, 2023) and the 

ethical framework of the institution, with the approval of the institutional ethics committee. 

 

Data analysis 

 

Regarding the analysis of the data, nonparametric multivariate descriptive analyses were 

considered, due to the non-normality of the data. The Mann-Whitney U test was used to analyze 

the differences in medians between groups, the reference value was taken as a significance 
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level of p<.005 to establish the existence of differences in medians between the comparison 

groups. To analyze the relationship between the variables of interest, the nonparametric 

Spearman correlation coefficient was used, and a significance level of p <.005 was considered 

to establish the presence of association between the variables analyzed. The analyses were 

carried out with the Statistical Package for the Social Sciences (SPSS 23) statistical software. 

 

 

Results 

 

We analyzed the means and standard deviations of the social entrepreneurship competency 

measured at the beginning and end of implementing the SEL4C methodology in a group of 

participants in an intensive course on educational innovation. The means at the beginning and 

end show an improvement in each sub-competency that make up social entrepreneurship, with 

the leadership sub-competency showing the most increase (0.24). The overall complex thinking 

competency increased by 0.31 at the end of the intensive course (see Table 2 and Figure 1). 

 

Table 2 

Means and standard deviations of the social entrepreneurship competency 

 

 Initial evaluation Final evaluation 

 M SD M SD 

Self-control 4.64 .41 4.76 .35 

Leadership 4.35 .45 4.59 .40 

Courage and social awareness 4.50 .35 4.73 .34 

Social innovation and Sustainability 3.98 .61 4.48 .54 

Social entrepreneurship 4.32 .36 4.63 .33 

 

Figure 1 

Standard deviations of social entrepreneurship sub-competencies 

 
Note. SC: Self-control; Ldrshp: Leadership; VSC: Value and social Conscience, SIS: Social Innovation and 

Sustainability and SE: Social Entrepreneurship. This figure shows the distribution of the standard deviations of 

the social entrepreneurship sub-competencies. 
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Also, a test of differences of medians was performed to evaluate the change in the social 

entrepreneurship competency and sub-competencies. The results showed statistically 

significant differences between the medians obtained at the beginning and the end of the 

implementation of the SEL4C methodology (see Table 3). 

 

Table 3 

Confidence calculations on the differences in medians between start and end groups for social 

entrepreneurship competency 

 p. 

Self-control .050 

Leadership .000 

Courage and social awareness .000 

Social innovation and sustainability .000 

Social entrepreneurship .000 
Note. The significance level is .05. 

 

A Mann-Whitney U test was performed considering the participants' gender and the social 

entrepreneurship sub-competencies measured at the beginning and end of the SEL4C 

methodology implementation. The results showed a statistically significant difference only in 

the sub-competency of social innovation and sustainability, with the men's means higher than 

women. No statistically significant differences were found in measuring the sub-competencies 

at the end of the methodology implementation (see Table 4). 

 

Table 4 

Mann-Whitney U test for rank comparisons of gender in social entrepreneurship sub-

competencies 

Initial evaluation 

 M F U p 

Self-control 19.7 19.4 153.5 .934 

Leadership 21.5 18.5 132.0 .446 

Social awareness and value 21.4 18.6 133.0 .466 

Social innovation and sustainability 25.4 16.7 85.0 .025 

Final evaluation 

 M F U p 

Self-control 21.8 18.4 128.0 .325 

Leadership 21.0 18.8 138.0 .564 

Social awareness and value 21.9 19.3 126.5 .325 

Social innovation and sustainability 23.3 17.7 110.0 .141 

Note. Mann-Whitney U test 

 

Similarly, an analysis of means and standard deviations of the complex thinking competency 

showed that, like the social entrepreneurship competency, there was an increase in each sub-

competency, with the least increase in the mean in scientific thinking. The overall competency 

improved by 0.32 at the end of the intensive course (see Table 5 and Figure 2). 
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Table 5 

Means and standard deviations of the complex thinking competency 

 Initial evaluation Final evaluation 

 M DE M DE 

Creative thinking 4.35 .45 4.67 .42 

Critical thinking 4.36 .47 4.68 .41 

Systemic thinking 4.22 .69 4.55 .47 

Scientific thinking 4.28 .54 4.57 .52 

Complex thinking 4.30 .49 4.62 .43 

 

Figure 2 

Standard deviations of complex thinking sub-competencies 

 

 

Note. The figure shows the distribution of standard deviations in the sub-competences of complex thinking. 

Similarly, a significant test of differences of means was performed to evaluate the change 

in the competency and sub-competencies of complex thinking. The results showed statistically 

significant differences between the means obtained at the beginning and the end of the 

implementation of the SEL4C methodology (see Table 6). 

 

Table 6 

Statistically significant difference tests of means between the baseline and ending 

measurement for complex thinking competency 

 p. 

Creative thinking .000 

Critical thinking .000 

Systemic thinking .000 

Scientific thinking .001 

Complex thinking .000 

Note. The significance level was .05. 
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Table 7 

Mann-Whitney U test for comparison of ranks between gender and social entrepreneurship 

sub-competencies 

Initial evaluation 

 M F U p 

Creative thinking 24.5 17.1 95.0 .053 

Critical thinking 25.5 16.1 83.5 .021 

Systemic thinking 24.8 17.0 91.5 .041 

Scientific thinking 26.3 16.0 73.5 .009 

Final evaluation 

 M F U p 

Creative thinking 23.2 17.1 111.0 .134 

Critical thinking 22.8 17.9 115.5 .167 

Systemic thinking 24.0 17.4 101.5 .079 

Scientific thinking 23.7 17.5 105.5 .091 

Note. Mann-Whitney U test 

Finally, Spearman correlations between social entrepreneurship and complex thinking 

competencies measured at the beginning and end of applying the SEL4C methodology 

showed positive and statistically significant relationships, indicating the linear association 

among the variables analyzed (see Table 8). 

 

Table 8 

Spearman correlations between social entrepreneurship and complex thinking competencies 

 1 2 3 4 

1. Social entrepreneurship (initial) -    

2. Social entrepreneurship (final) .66** -   

3. Complex thinking (initial) .78** .55** -  

4. Complex thinking (final) .53** .79** .61** - 

 

Discussion 

 

To better understand the scope of these results, they were divided to analyze the social 

entrepreneurship competency and its sub-competencies and then the complex thinking 

competency and its sub-competencies. Thus, the first finding is associated with the initial and 

final means of social entrepreneurship competency and its sub-competencies. 

As shown in Table 2 and graphically in Figure 1, the students generally perceived 

improvement in the social entrepreneurship competency, which increased by 7% in its final 

evaluation. This aligns with the pilot test and validation of the methodology (Vázquez-Parra, 

Carlos-Arroyo & Cruz-Sandoval, 2023), where this competency improved by 6.2%.  

As for the sub-competencies, all improved in perceived mastery; the sub-competency of 

Self-control had the highest improvement (4.76), followed by Awareness and Social Value 

(4.73). However, these sub-competencies did not necessarily indicate the best performance; 

although Social Innovation and Sustainability was the lowest on the scale compared to the other 

variables, it had the best improvement (12.6%).  
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Conversely, it is noteworthy that although Self-control reached the highest scale level, it had 

the least improvement (2.5%). As seen in Table 3, the improvements were noticeable and 

statistically significant in all cases. 

Considering that one of the objectives of this research was to verify the reliability of the 

SEL4C methodology in an intensive course, we can confirm it, at least in terms of the perceived 

achievement of the social entrepreneurship competency and its sub-competencies. In general, 

the social entrepreneurship competency showed a better improvement than the validation 

process (7%), also seen in the Awareness and Social Value sub-competencies (which improved 

by only 3.7% in the validation and by 5.1% in this study). The Social Innovation and 

Sustainability sub-competency increased by 11.4% in the validation and 12.6% in this study. 

As for Self-control and Leadership, the validation yielded a better result, but less than 1%, so 

not significant. 

It is interesting to note that there are previous studies that have analyzed how the 

development of methodologies focused on the entrepreneurial process can improve the 

perception of the participants, especially in terms of their abilities at the moment of developing 

an entrepreneurial idea. Fayolle, et al., (2006) propose that a methodology based on the theory 

of planned behavior (TPB) can improve entrepreneurial intention, providing a positive 

perception in young entrepreneurs. Also, Mets et al., (2013), propose the development of a 

methodology based on social constructivist experimentation as a proposal of the University of 

Tartu that seeks to encourage the desire for entrepreneurship by its students. Perez-Encinas et 

al. (2021), for their part, focused on the importance of methodologies that promote 

intergenerational entrepreneurship, especially when seeking to address needs that affect 

various population groups in complex environments. Although these are not the only existing 

studies that contribute in this sense, they are an example of the existence of methodologies such 

as SEL4C that demonstrate an impact not only on the process of generating entrepreneurship, 

but also on the development of the entrepreneurial profile and skills. 

Deepening this study to include the gender variable (Table 4), we note no statistically 

significant difference in the improvement perceived by men and women. It is noteworthy that, 

although initially, a significant difference was identified in measuring the Social Innovation 

and Sustainability sub-competency, it disappeared once the methodology was applied. 

Although these results are satisfactory, they are contrary to previous studies by Pimpa (2021) 

and Vázquez-Parra, Amézquita-Zamora, & Ramírez-Montoya (2022), who pointed out that 

women tend to have a greater preference for the social aspects involved in entrepreneurial 

processes. However, it is important to note that the populations of these studies were university 

students, so elements such as age or being professionals could be a differentiating factor. Even 

so, this is an issue that would be relevant to investigate further to identify whether there is 

indeed a point at which gender ceases to be an element that has a significant impact on the 

perception of entrepreneurs. 

Thus, as a first finding, we note that, despite being an intensive course, the methodology is 

valid and reliable for developing students' perceived achievement of social entrepreneurship 

competency and its sub-competencies, regardless of the gender of the participants. 

Also, regarding the perceived achievement of the complex thinking competency, we note 

the improvement in the competency and its sub-competencies. Overall, the perception of the 
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complex thinking competency increased by 7.4%, which was 1.1% higher than in the validation 

process of the methodology (Table 5). As for the sub-competencies (Table 5 and Figure 2), all 

improved considerably, with critical thinking (4.68) and innovative or creative thinking (4.67) 

attaining the highest levels on the scale. However, as with the social entrepreneurship sub-

competencies, although systems thinking was the lowest sub-competency on the final 

evaluation (4.55), it improved the most (7.8%). On the other hand, scientific thinking had a 

moderate final result (4.57) and demonstrated the least improvement (6.7%). As shown in 

Table 6, the improvement was notable and statistically significant in all cases. 

Comparing with the validation process (Vázquez-Parra et al., 2023a), we can confirm that 

the complex thinking competency and its sub-competencies showed validated improvement in 

the implementation of this methodology in this intensive course. As mentioned above, the 

students' perceived achievement of complex thinking competency improved by 1.1% over the 

result of the validation process. The improvement was replicated in most of the sub-

competencies: creative thinking improved by 7.2% compared to 6% in the validation process; 

critical thinking improved by 7.3% compared to the 5% achieved in the validation; and 

systemic thinking improved by 7.8% as opposed to the 5% achieved in the validation. Only 

scientific thinking failed to develop comparatively; it improved by 8.7% in the validation and 

6.7% in this study. It was the sub-competency with the lowest scaling. 

It is important to note that although the development of complex thinking competence can 

occur naturally in any learning process, this does not imply that there are no differences in the 

implementation of specific methodologies. It is possible to appreciate studies such as those of 

Ramírez et al. (2021,2022) and Cruz-Sandoval et al. (2023), which show how complex thinking 

is a competence that is not only valuable within professional training processes, but also 

develops in parallel to the learning process. Although, as also concluded in these studies, it is 

a valuable issue to identify good educational practices that give better results in the process of 

acquisition and scaling of this cognitive skill. 

Deepening this study to include the gender variable (Table 7), we note that in its initial 

measurement, the perceived competency and sub-competencies showed statistically significant 

differences, with men showing the best results. However, after the implementation of the 

methodology, this gender difference was only preserved in the systemic and scientific thinking 

sub-competencies, although less considerably than in the initial state. This result is in line with 

the study by Cruz-Sandoval et al. (2023), who identified how gender is often an element that 

can vary the perception of complex thinking performance, widening or narrowing the gap 

between men and women according to the type of intervention that is carried out. 

Thus, as a second finding, we note that despite being an intensive course, the methodology 

was valid and reliable for developing the students' perceived achievement of the complex 

thinking competency and its sub-competencies, improving the balance between men and 

women. 

Next, seeking to link the results of both competencies, we performed a Spearman 

correlation, from which it was possible to verify the existence of a positive and significant 

correlation between the perceived achievement of social entrepreneurship competency and 

complex thinking. Thus, the third finding is that the methodology is valid for the correlated 

scaling of both competencies in accordance with the validation process results and previously 
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conducted studies (García-González & Ramírez-Montoya, 2019; García-Gonzalez & Ramírez-

Montoya, 2021; Vázquez-Parra et al, 2023a; Vázquez-Parra, et a., 2023b). 

Finally, it can be pointed out that SEL4C is a valid methodology not only for the process of 

idea generation at a basic level associated with social entrepreneurship or, in the case of this 

group, educational entrepreneurship; it also proves to be a reliable methodology for the 

development of transdisciplinary competencies, particularly social entrepreneurship, and 

complex thinking. Although, as has been shown in this discussion, the results are, in most cases, 

close to conclusions that have been foreseen in previous studies, these results allow us to 

contribute to the study of social entrepreneurship and its relationship with complex thinking 

from a different and little analyzed perspective (Vázquez-Parra, Amézquita-Zamora & 

Ramírez-Montoya, 2022). 

One of the objectives of any methodology must be to carry out tests that guarantee its 

validity and reliability in diverse environments and realities because it is difficult to guarantee 

that similar circumstances will occur in all its implementations. This is especially valuable in 

educational innovation, where the reality is that tools are implemented among diverse people 

and institutions, so it is necessary to trust that similar results can be obtained. Thus, this 

research aimed to add to the validation of the SEL4C methodology, which, as explained above, 

had only been implemented in academic contexts in semester terms. 

The present study concludes that SEL4C is an ideal methodology for developing initial ideas 

for social entrepreneurship and impacting the acquisition and scaling of students' perceived 

achievement of social entrepreneurship and complex thinking competencies, regardless of the 

course duration. Indeed, this study seems to show that the intensive implementation of the 

methodology could have a better result, achieving a better perception of achievement in most 

indicators. 

The results of this study have both practical and theoretical implications, since its findings 

are relevant for those interested in this methodology, as well as for any scholar of educational 

innovation, complex thinking and social entrepreneurship. At a theoretical level, this study 

allows us to advance in the frontier of knowledge of both competency training and 

entrepreneurship training, by showing the importance of carrying out analyses and reflections 

on the entrepreneurial process as a pedagogical tool, beyond its entrepreneurial contribution. 

Although this study is based on a specific methodology, it shows that entrepreneurship 

processes have an educational relevance that goes beyond the generation of enterprises, but 

also in the acquisition and development of relevant competencies for lifelong learning. In a 

practical way, the results shed light on the broad possibilities of this methodology, considering 

that it is still necessary to apply it in more contexts to identify if there are other competencies, 

besides complex thinking, that could benefit from this learning process of entrepreneurship. 

It is recognized that the major limitation of this study is the small sample size of participants; 

however, the results are valuable and justify its eventual replication with a larger population. 

Something valuable derived from this research is that its results open the possibility of more 

significant opportunities to implement this methodology, whether for a semester or a couple of 

weeks, with the confidence that SEL4C will yield valid results. Studies remain to be done 

where the time is further reduced, or the methodology is offered in a workshop whose objective 

is exclusively its implementation. 
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