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Abstract


This study investigates the effectiveness of the Sibiu Impact Makers program, a 14-week social entrepreneurship initiative at Lucian Blaga University of Sibiu, which integrates Design Thinking to develop entrepreneurial competencies among students from the faculties of Economic Sciences, Engineering, as well as Social Sciences and Humanities. Using a quasi-experimental design, the study employed a pre-and-post-analysis based on the EntreComp Framework to assess changes in entrepreneurial competencies, revealing significant post-program improvements. To situate this research within the broader academic landscape, a bibliometric analysis was conducted to identify trends linking Design Thinking and entrepreneurial education. The findings indicate that the program enhances entrepreneurial skills, with impact variations tied to students’ learning styles, as classified by the Honey and Mumford Learning Style Questionnaire. However, as a case study with a sample size of 58, findings may have limited generalizability. This research contributes to the discourse on personalized and experiential education, suggesting that integrating Design Thinking with tailored learning strategies can play a vital role in entrepreneurship education.
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1. Introduction


As the global landscape is evolving from a VUCA (Volatile, Uncertain, Complex, Ambiguous) environment to a BANI (Brittle, Anxious, Nonlinear, Incomprehensible) world [1], new demands emerge regarding how current students are prepared. This transition features the need for innovative approaches in developing the necessary competencies among learners.



Entrepreneurship education stems as fundamental in shaping the adaptability capacities and business vision of future professionals [2]. The integration of Design Thinking into the entrepreneurship curricula has been advocated as a means to enhance creative problem-solving and value creation [3]. This pedagogical approach aligns with the growing emphasis on critical thinking as a core skill for business success in the 21st century [4]. Moreover, experiential learning opportunities are advanced to foster the entrepreneurial mindset necessary for navigating the complexities of modern economies [5].



The Sibiu Impact Makers program at Lucian Blaga University of Sibiu exemplifies these educational strategies. By embodying the principles of project-based (PBL) and Design Thinking, this program represents a confluence of interdisciplinary collaboration and applied learning. Lucian Blaga University of Sibiu is an institution known for fostering interdisciplinary and innovative educational approaches and has positioned itself as a leader in preparing students for dynamic and entrepreneurial career paths. The Sibiu Impact Makers program, a social entrepreneurship initiative, embodies this commitment by integrating Design Thinking methodologies into the curriculum to develop essential entrepreneurial competencies. The university’s support for experiential learning and cross-disciplinary collaboration offers an ideal environment for examining how educational innovation, such as Design Thinking, impacts students’ entrepreneurial skills within a real-world context. This setting provides a relevant and practical foundation for investigating how targeted educational strategies can cultivate entrepreneurial mindsets among students across diverse academic backgrounds. PBL has been shown to be an effective educational strategy for entrepreneurship, promoting authentic learning experiences that are closely tied to real-world challenges [6,7]. Furthermore, the incorporation of Design Thinking into education practices has been highlighted as a catalyst for developing essential entrepreneurial skills [8] that boost the participants’ sense of self-efficacy, empathy, and justice orientation [9,10].



This study builds upon the foundation laid by Wee [11] and Dochy et al. [12], who underscored the transformative potential of project-based learning in entrepreneurship education. It also responds to the call by [13] for a critical examination of learning approaches that can adapt to the evolving demands of contemporary society. As highlighted by Linton and Klinton [14], including the Design Thinking approach in entrepreneurship education does not only contribute to promoting entrepreneurial skills and mindset but it also implies a shift towards student-centred learning. Additionally, previous studies have emphasised the importance of uncovering entrepreneurship competencies through project-based learning and Design Thinking [14,15], which this research seeks to explore within the context of the Sibiu Impact Makers program.



This study is designed as a case study examining the impact of Design Thinking within a specific educational context, involving 58 students from Lucian Blaga University of Sibiu. Given this context-specific approach, our findings may have limited generalizability beyond this sample and setting. While this limitation restricts broader applicability, our case study aims to provide valuable insights into the interplay between Design Thinking, learning styles, and entrepreneurial competencies, highlighting the potential of the Design Thinking methodology to enhance entrepreneurial competencies, which, however, requires further investigation. Additionally, we draw upon relevant empirical studies to situate our findings within the existing literature on Design Thinking and entrepreneurship education, highlighting both the unique contributions and contextual constraints of our research.




2. Bibliometric Analysis


In order to uncover the connections between Design Thinking and entrepreneurial competencies, we conducted a bibliometric analysis using VOSviewer, version 1.6.20 [16]. This enabled us to better understand how the topic has developed over the years and the current trends attached to it, while also identifying the relevant contributing papers (and authors) to the field. VOSviewer software, recognised for its practicality in systematic reviews within an array of fields—including social sciences, with its most common branches [17,18] conveyed network-based maps for the present paper. Therefore, we employed the systematic literature review method, aiming to provide a quantifiable and thorough examination of the interplay between Design Thinking and entrepreneurial competencies [19].



Firstly, we identified the relevant body of literature by opting for Scopus as the primary database. In spite of the availability of other (significant) databases such as Web of Science (WoS) and Google Scholar, Scopus was chosen due to its high-quality scholarly information [20] and extensive coverage: more than 94 million records, roughly 20 million authors and over seven thousand publishers [21].



We ran the bibliometric analysis beginning with a focused (advanced) query within Scopus and searching within Article title, Abstract, and Keywords. We made use of Boolean logic (AND/OR) to retrieve a comprehensive set of literature related to “entrepreneurial competencies” and “Design Thinking”, incorporating various relevant terms and expressions to ensure a robust data set. The specific search query was as follows:



TITLE-ABS-KEY ((“entrepreneurial competencies” OR “entrepreneurial knowledge” OR “entrepreneurial attitude” OR “entrepreneurial mindset” OR “entrepreneurial skills” OR “entrepreneurial abilities” OR “entrepreneurial capabilities” OR “entrepreneurial attributes” OR “entrepreneurial education”) AND (“Design Thinking” OR “creative problem solving” OR “design methodology” OR “human-centred design”))



To refine our search, we applied two filters: (i) Document type—focusing on Articles, Reviews, Book chapters and Conference papers, thus excluding less relevant types such as Notes and Editorials, and (ii) Language—restricting the results to English documents only (still, solely three papers were eliminated from the analysis based on this criteria). The timespan for our search ranged from 1987 (the period when the earliest related publication appeared in Scopus) to July 2024.



Over 700 records (n = 758) were retrieved (and extracted), which were then subjected to an initial analysis through Scopus’s “Analyze results” tool. The analysis revealed a growing interest in the topic, particularly over the last few years, with a growing number of publications emerging between 2020 and mid-2024, with a peak of 117 documents reached in 2023 (Figure 1). This trend showcases the increasing relevance and integration of Design Thinking in enhancing entrepreneurial competencies.



Geographically, linking Design Thinking methodology with entrepreneurial competencies appears to have sparked interest in the United Kingdom (with 111 documents in Scopus) and the United States (104 documents) especially, with these two countries leading the top of published papers on the topic.



By subject area, there were 17 areas identified (Figure 2), with the following three being the most prominent: (1) Business, Management and Accounting (with a total of 619 documents, accounting for 50.3%), (2) Social Sciences (284 documents; 23.1%) and (3) Economics, Econometrics and Finance (125 documents; 10.2%). While these areas appear to dominate the distribution, the general wide array obtained clearly indicates the interdisciplinarity of the analysed phenomenon.



In terms of documents’ type, the majority of it is covered by articles (89.1%), followed by conference papers (5.3%), reviews (3.8%) and book chapters (1.8%). As shown in Figure 3, V. Ramadani heads the document counts top, with 10 papers published in Scopus on the topic, trailed by P. Jones (9 documents) and C.D. Duong (8 documents).



The bibliometric protocol of the study went on to determine and visualise networks through the mapping technique. Throughout the data processing and ahead of map generation, a Thesaurus file was used for keywords data “cleansing”.



In terms of the types of analysis that were performed, we conducted a (1) keyword co-occurrence analysis and a (2) (documents) citation analysis. Firstly, the keyword co-occurrence analysis encompassed the full counting method, with a threshold set at a minimum of five occurrences per keyword for extraction analysis, revealing eight distinct clusters within the studied scientific landscape (Figure 4). From a total of 2353 keywords, 105 met the threshold, forming 1081 links with a total link strength of 2277.



The map exhibits the connection among a variety of themes within the narrative of Design Thinking and entrepreneurial competencies. There are a number of items that stand out and form central nodes (as shown by their centrality and size), such as “entrepreneurship”, “entrepreneurship education”, “entrepreneurial mindset”, and “entrepreneurial intention”, suggesting that they are core concepts within the analysed field. The network discloses that Design Thinking is viewed as a pedagogical strategy employed to enhance entrepreneurial competencies (e.g., recognising opportunities in the market, innovating). More, the (strong) ties between “higher education”, “students”, “education”, and “Design Thinking” indicate a trend towards integrating practical, creative problem-solving methods within (higher) educational institutions’ curricula.



The eight clusters formed unveil the multifactorial characteristic of the topic, with the top five keywords in terms of total link strength—per cluster—being displayed in Table 1.



Clusters 1 (Red), 2 (Green), 3 (Blue), 4 (Yellow) and 5 (Purple) emerge as having a strong educational component, pointing out the essential role that educational institutions have in developing entrepreneurial capacities, with the latter (cluster 5) reinforcing the importance of theoretical frameworks in understanding entrepreneurial actions. Cluster 6 (Light blue) shows the exploration of socio-economic and demographic factors and their impact on entrepreneurial activities, highlighting women entrepreneurship and its economic implications. Smaller clusters—such as Cluster 7 (Orange) and Cluster 8 (Dusty pink)—bring out niche-like and emerging topics relating, for instance, to motivations or cultural aspects/dimensions of entrepreneurship.



We, afterwards, proceeded with running a (documents) citation analysis, setting the minimum threshold of citations per document at 30 citations (to obtain the most popular papers). Of the 758 documents, 195 met the threshold. We also selected for the analysis only papers published starting 2015 (in correspondence to Figure 1 and the booming phase of papers being published on the topic, but also having considered the recentness of the information). This resulted in 119 documents, out of which 38 were connected to each other. This final set of 38 items was included in the run analysis, as illustrated in Figure 5.



Kassean et al. [22]—with the article “Entrepreneurship education: a need for reflection, real-world experience and action”—stand out in the network, connecting different areas of research. The heavily cited paper appears to be a foundational work and discusses the fact that the entrepreneurial learning process ought to prioritise real-world exposure, reflective processes and action, which ultimately lead to an enhanced entrepreneurial propensity. More, according to [23], who also hold a considerable node size within the network, believing in one’s entrepreneurial ability boosts the desire to start a business, especially when individuals are creative and have positive attitudes. Entrepreneurial education further strengthens this effect by enhancing creativity and attitudes towards entrepreneurship.



Although with a more peripheral node, Passaro et al. [24] are still connected within the output network and conclude through their paper that the distinctive attributes of entrepreneurial education are key in developing human capital and entrepreneurial intention.



Hägg and Gabrielsson [25] with “A systematic literature review of the evolution of pedagogy in entrepreneurial education research” and Lackéus [26] with “Comparing the impact of three different experiential approaches to entrepreneurship in education” represent more recent influential papers, signalling potential emerging trends, respectively shifts in the research focus.



Overall, the presence of multiple clusters (illustrated through the different colours on the map) conveys a rich diversity in research topics within the studied phenomenon.



Summing up, the bibliometric analysis serves as a testament to the evolving nature of entrepreneurship education, where traditional business skills are being augmented with creative (and Design-Thinking-related) methodologies to prepare the next generation of professionals for an increasingly dynamic (and challenging) business and working environment. The results underline the importance of innovative teaching in fostering students’ essential capacities for a BANI world.




3. Understanding the Context


3.1. Learning Styles of Honey and Mumford


Honey and Mumford’s Learning Styles Questionnaire (LSQ) [27,28] categorises learners into four learning styles that individuals may prefer. Activists (1) are characterised by their enthusiasm for new experiences and ideas. They thrive in dynamic environments and learn best through active engagement in tasks, such as business games or role-playing. Their learning is less effective in passive situations like lectures or solitary activities. Theorists (2) excel in integrating observations into logical theories. They approach problems methodically and prefer structured learning environments with clear objectives. They find it challenging to learn in emotionally charged or unstructured scenarios. Reflectors (3) take a thoughtful approach to learning, preferring to observe and consider information from multiple angles before forming conclusions. They benefit from opportunities to review experiences and learn less effectively when forced into leadership roles or rushed by deadlines. Pragmatists (4) are practical learners who seek to apply new concepts directly to their work. They value learning that has a clear link to their job and provides opportunities for hands-on practice. They are less inclined to engage with learning that lacks immediate applicability or practical guidelines. These styles suggest that individuals have unique preferences in how they acquire and process information, emphasising the importance of diverse teaching methods to accommodate different learning needs [27,28].




3.2. Impact of Learning Styles on Educational Outcomes


Honey and Mumford’s Learning Styles have significant impacts on educational outcomes, influencing problem-solving abilities, creative thinking processes, understanding of mathematical concepts, and mathematical communication skills. Research has shown that students with different learning styles, such as Reflector, Pragmatist, Theorist, and Activist, exhibit varying approaches to learning and problem-solving. The authors of [29,30,31,32,33] found that nursing students’ learning style preferences affected their education outcomes. Similarly, [34] observed that teaching and learning styles impacted the behavioural intention to use e-learning in Libyan higher education. These differences manifest in how students synthesise ideas, build concepts, plan implementations, and execute tasks, ultimately affecting their academic performance and comprehension levels. Understanding these learning styles is crucial for educators to tailor teaching methods and materials to cater to diverse learning preferences, thereby enhancing overall educational outcomes and student success in various subjects and disciplines. [35] These findings support the inclusion of learning styles as predictors for educational outcomes in the Sibiu Impact Makers program [36,37].




3.3. Design Thinking Methodology


Design Thinking methodology is a structured problem-solving approach that prioritises understanding users’ needs and challenges to develop innovative solutions [38,39,40,41]. It involves a five-step process: empathise, define, ideate, prototype, and test [42]. This methodology has been applied in various fields, such as healthcare technology, renewable energy generation through small vertical wind turbines in urban environments [39], and improving the donation system in developing countries such as the Philippines through automation and user-centred design [43]. Design Thinking has also proven effective in enhancing remote teaching experiences, as seen in the development of remote teaching models for practical lessons in Biomedical Engineering courses [40]. Design Thinking can be seamlessly integrated into entrepreneurial education to enhance creative problem-solving skills by providing a structured framework for innovation and idea generation [44,45]. By incorporating Design Thinking tools and methodologies into educational settings, educators can empower students to navigate the complexities of entrepreneurship with a human-centred approach, fostering a mindset geared towards innovative solutions [46].



The impact of individual learning styles on the effectiveness of Design Thinking is substantial, as learning preferences shape how individuals approach problem-solving, creativity, and collaboration. Honey and Mumford’s learning styles [47] suggest that preferences such as Activist, Theorist, Pragmatist, and Reflector affect how students engage with design tasks, which can influence their overall performance and adaptability in Design Thinking activities. For example, Chawla [48] found that students’ learning styles play a critical role in their engagement and effectiveness in design studios, where varied approaches are necessary for creative problem-solving. Kolb’s [49] experiential learning theory further emphasises that distinct learning styles can shape the way students understand and respond to design problems, affecting processes such as metaphorical reasoning, which is crucial for framing and generating innovative solutions [50]. Moreover, Mulet et al. [51] observed that individuals’ dominant thinking styles can impact the novelty and originality of designs produced in both virtual and traditional design environments, suggesting that learning styles influence creative output in Design Thinking.



Individual learning styles also have implications for teamwork within Design Thinking. Carrizosa and Sheppard [52] noted that effective communication and collaboration within design teams often benefit from an understanding of team members’ learning preferences, which can enhance creativity and streamline information transfer [53]. However, while these studies emphasise the advantages of aligning design activities with individual learning styles, there is also a counterargument. Overemphasising personalised learning approaches may inadvertently restrict exposure to diverse methodologies, potentially limiting creativity and innovation within collaborative Design Thinking projects [53]. By incorporating a range of learning styles, Design Thinking frameworks can benefit from diverse perspectives, ultimately fostering more adaptable and innovative outcomes in entrepreneurial education.




3.4. Linking Design Thinking with Project-Based Learning


Design Thinking complements PBL by providing a structured framework for creativity and innovation. It has been shown to enhance the entrepreneurial mindset and competencies, as it encourages students to frame and place problems effectively within real-world contexts [54,55].



In this paper, we refer to Project-Based Learning (PBL) as an educational approach that emphasises hands-on, experiential learning through the completion of structured projects, which aligns closely with the principles of Design Thinking. While our focus is on project-based learning, there is an overlap with problem-based learning, as both methodologies emphasise student-centred approaches and involve tackling real-world problems. The distinction lies in project-based learning’s structured outcome and delivery; problem-based learning often centres on the process of inquiry itself. Many of the cited studies, such as Carrizosa and Sheppard [52], explore problem-based learning but share insights applicable to project-based contexts due to their shared pedagogical foundations. These connections highlight the broader relevance of the findings to educational practices that prioritise active learning and problem-solving.



Design Thinking and Project-Based Learning (DT-PBL) models have emerged as innovative educational approaches that integrate problem-solving, creativity, and critical thinking skills [56]. DT-PBL models provide frameworks for teachers to enhance student learning outcomes, creativity, and problem-solving abilities [56]. Studies have shown that implementing DT-PBL methodologies positively impacts students’ skills beyond traditional classroom settings, stimulating creativity and refined problem-solving capabilities [56]. At the same time, a meta-analysis including 43 articles performed by Dochy et al. [12] provides consistent evidence for a positive effect of problem-based learning on students capability and skills to apply acquired knowledge. Additionally, integrating STEM (Science, Technology, Engineering, and Mathematics) with Design Thinking in PBL has been found to improve critical thinking skills among elementary school students, indicating the effectiveness of this approach in enhancing student learning outcomes [57,58]. Furthermore, making use of technology in virtual environments to implement PBL with Design Thinking has shown promising results in enhancing innovative skills, as seen in the context of Buddhism innovators [59]. These findings collectively highlight the potential of linking Design Thinking with PBL to cultivate essential skills in students across various educational settings.




3.5. Entrepreneurial Competencies in Education


Entrepreneurial competencies, as outlined by the EntreComp Framework [60], are indispensable for success in entrepreneurship programs, and defined by “a practice-oriented research agenda that emphasises the need to connect teaching to ‘real-world’ environments” [25]. These competencies can be developed through entrepreneurial education, which fosters skills such as opportunity recognition, value creation, and strategic thinking [61,62].



The EntreComp Framework, short for the Entrepreneurship Competence Framework, is a comprehensive guide developed by the European Commission to uphold entrepreneurial skills and mindset [60,63]. It is designed as a reference framework to understand and cultivate entrepreneurship as a key competence for lifelong learning.



The framework outlines 15 competences across three key areas: (1) Ideas and Opportunities; (2) Resources; and (3) Into Action. These competences cover various aspects of entrepreneurship, from the ability to identify opportunities and generate ideas, to mobilising resources and taking action to turn ideas into reality. EntreComp emphasises the value creation aspect of entrepreneurship, which can be financial, cultural, or social, and is applicable across all spheres of life, including education, work, and civic engagement.



EntreComp serves a broad audience, including individuals looking to develop their entrepreneurial skills, educators integrating entrepreneurship into their curriculum, and policymakers aiming to support entrepreneurial learning at a systemic level. The framework has been developed through a mixed-methods approach, involving a comprehensive review of literature, case studies, and multi-stakeholder consultations. This ensures that the framework is well rounded and applicable in various contexts [60,62].



The EntreComp Framework is not just for business creation; it is a versatile tool that supports personal development and empowers individuals to act entrepreneurially within any organisational or societal context [63].




3.6. Comparative Empirical Studies in Design Thinking and Entrepreneurship Education


Several empirical studies have explored the impact of Design Thinking in the context of entrepreneurship education, providing foundational insights for our study. Notably, research by Linton and Klinton [14] applied Design Thinking methodologies within university entrepreneurship programs, revealing that these methods foster critical thinking, creativity, and problem-solving skills among students. This study aligns with our findings by demonstrating the effectiveness of Design Thinking in cultivating key competencies essential for entrepreneurial success. Similarly, studies by Plattner, Meinel, and Leifer [64] emphasised that structured Design Thinking approaches can enhance students’ adaptability and innovative capacities, crucial for navigating real-world entrepreneurial challenges.



Furthermore, Lackéus [26] compared different experiential learning approaches, including Design Thinking, and found that these methods significantly impact students’ ability to recognise and seize opportunities, which is a central component of the EntreComp Framework applied in our research. Adding to this, Glen, Suciu, Baughn, and Anson [65] explored how Design Thinking’s iterative process encourages a deeper understanding of customer needs, leading to practical and innovative solutions. Their findings support the interdisciplinary approach taken in our study, where diverse student backgrounds are leveraged to address complex entrepreneurial challenges.



Our research builds upon these studies by specifically examining the moderating effect of learning styles on Design Thinking’s impact within an entrepreneurial educational program. Unlike previous research, which often treats the cohort as homogeneous, our study incorporates the Honey and Mumford Learning Styles framework [47] to investigate how individualised learning preferences influence entrepreneurial competency development through Design Thinking. This approach contributes to the growing discourse on personalised education in entrepreneurship, offering insights into how Design Thinking can be tailored to different learner profiles for maximal educational impact.




3.7. Rationale for Methodological Choice: Pre-And-Post-Analysis Framework in Entrepreneurial Education


The methodology for this study was designed to evaluate changes in entrepreneurial competencies by employing a pre-and-post-analysis framework. This approach allows for a direct comparison of participants’ skills and competencies before and after intervention, which is a widely accepted method in entrepreneurial education research for measuring program effectiveness [26,66]. By assessing students’ competencies before and after participating in the Sibiu Impact Makers program, this framework provides a structured basis for analysing the program’s impact on skill development and competency enhancement.



A pre-and-post-analysis framework is particularly valuable in educational settings focused on entrepreneurial learning, as it enables researchers to capture changes in key competencies such as problem-solving, opportunity recognition, and innovation. Studies by Fayolle and Gailly [67] and Sánchez [68] underscore the importance of this framework for its ability to measure nuanced shifts in entrepreneurial intentions, self-efficacy, and skills. These studies highlight that pre-and-post-designs are effective for assessing the outcomes of educational interventions, especially in experiential learning contexts where skills are developed progressively.



Additionally, the EntreComp Framework used in this study aligns well with the pre-and-post-methodology, as it provides measurable indicators of entrepreneurial competencies that can be evaluated at different points in time [69]. Using this framework with a pre-and-post-analysis allows for a detailed understanding of how specific program elements contribute to competency growth, aligning with best practices in entrepreneurial education research [70].



Our study also integrates the Honey and Mumford Learning Styles framework [47], allowing us to explore how different learning preferences interact with the Design Thinking approach in entrepreneurial education. This combined approach provides a comprehensive view of both competency development and individual learning dynamics, contributing a novel perspective to the pre-and-post-analysis methodology. By examining these elements within a single framework, our research design aligns with previous studies that advocate for multifaceted approaches to capturing the outcomes of entrepreneurship education programs [71,72].





4. Methodology


4.1. Intervention: Design Thinking in the Sibiu Impact Makers Program


The Sibiu Impact Makers program is a 14-week social entrepreneurship initiative aimed at fostering entrepreneurial competencies among students across various disciplines, including Economic Sciences, Engineering, and Social Sciences. Central to the program’s approach is the integration of Design Thinking (DT), a human-centred, problem-solving methodology that empowers students to address real-world challenges through creative and innovative solutions [38,39,40,41]. Among the challenges that students worked on—during the 2023 edition of Sibiu Impact Makers program analysed for the present paper—were: “How might we create an environment that encourages students’ entrepreneurial spirit?”, “How might we improve the educational experience of students?”, “How might we optimize the process of giving and receiving feedback (between students and professors)?” and “How might we attract students to study at our faculty?”. Challenges were chosen particularly at institutional level (university), so that students from all faculties involved in the program could easily relate to the challenges themselves and have access to users (and stakeholders, in general) in order to obtain information.



Design Thinking within the program involves a structured five-phase process: Empathise, Define, Ideate, Prototype, and Test [42]. Each phase is designed to guide students through the exploration of social problems and the development of entrepreneurial solutions. In the “Empathise” phase, students engage with stakeholders to understand their needs and challenges. The “Define” phase allows students to frame these insights into actionable problem statements. This is followed by the “Ideate” phase, where participants brainstorm potential solutions, which are then brought to life during the “Prototype” phase. Finally, in the “Test” phase, students assess the viability of their solutions by seeking feedback from stakeholders and iterating their designs accordingly.



By incorporating Design Thinking, the program seeks to enhance entrepreneurial competencies such as creativity, opportunity recognition, and problem-solving, which are critical for entrepreneurial success. These competencies are assessed using the EntreComp Framework [60], which evaluates skills across areas like idea generation, resource management, and action-taking.



The program seeks to explore how the effectiveness of Design Thinking in building entrepreneurial competencies is influenced by students’ preferred learning styles, as measured by the Honey and Mumford Learning Styles Questionnaire (LSQ) [27,28]. The LSQ identifies four learning styles: Activist, Theorist, Pragmatist, and Reflector. Each learning style aligns with different strengths in the Design Thinking process:




	
Activists, who thrive on new experiences and active engagement, benefit most during the “Ideate” and “Prototype” phases, where brainstorming and experimentation take precedence.



	
Theorists, who prefer structured analysis, excel in the “Define” phase, where they logically organise and interpret information to frame challenges.



	
Pragmatists, who are focused on practical applications, engage deeply during the “Test” phase, applying feedback to refine solutions.



	
Reflectors find value in the “Empathise” and “Prototype” phases, where observation and iterative refinement foster a deeper understanding of the problem and solution dynamics.








The Sibiu Impact Makers program tailors its methodology to accommodate these diverse learning styles, ensuring that all participants, regardless of their preferred learning approach, can effectively develop their entrepreneurial competencies. Understanding these learning styles allows educators to design more inclusive and effective learning experiences. By incorporating a mix of active, reflective, theoretical, and practical elements, instructors can engage students with different preferences, ensuring that each learner has the opportunity to excel.




4.2. Purpose


The study aimed to evaluate the effectiveness of the Sibiu Impact Makers program in developing entrepreneurial competencies through PBL and Design Thinking methodology. Additionally, it sought to determine the influence of learning styles on learning outcomes.




4.3. Research Questions


	(1)

	
Does participation in the Sibiu Impact Makers program improve students’ entrepreneurial competencies?




	(2)

	
Are learning styles significant predictors of variations in learning outcomes?








4.4. Research Hypothesis


The primary hypothesis of this study posits that participation in the Sibiu Impact Makers program, which employs Design Thinking methodology within a Project-Based Learning (PBL) framework, enhances the entrepreneurial competencies of students from various specialisations. Secondly, students’ preferred learning styles may influence how they engage with the methodology, and consequently, the degree to which their entrepreneurial competencies are enhanced.



Therefore, the following hypotheses emerge:



H1: 

Students who participated in Sibiu Impact Makers program displayed enhanced entrepreneurial competencies.





H2: 

The effectiveness of Design Thinking in building entrepreneurship competencies is influenced by students’ preferred learning styles.






4.5. Sample


The sample comprised 184 students enrolled in five different specialisations at Lucian Blaga University of Sibiu. From the Faculty of Social Sciences and Humanities, there were participants enrolled at Human Resource Management (HRM) and Communication and Public Relations (CPR) specialisations, the participants enrolled at the Faculty of Economics studied Management (MG) and Business Administration (BA), while the students from the faculty of Engineering were enrolled in Economic Engineering in Mechanical Field (EEMF) specialisation. These students participated in the Sibiu Impact Makers program as part of their seminar activities at the following disciplines: Sustainable Consumer Behaviour (HRM and CPR), Sustainable Development (BA), Organisational Behaviour (MG) and Sustainability (EEMF). The didactic activities were carried out by four different lecturers (one from the Faculty of Social Sciences and Humanities, two from the Faculty of Economics and one from the Faculty of Engineering). Out of the initial participants, 58 students provided complete data sets for both pre-test and post-test analysis.



The quasi-experimental design of this study, while useful for examining changes in entrepreneurial competencies in a real-world educational setting, introduces limitations regarding the generalizability and statistical power of the findings. Unlike a randomised controlled trial, this design does not allow for random assignment of participants, which may lead to confounding variables that affect the results. Consequently, while the findings offer valuable insights into the impact of the Sibiu Impact Makers program on students’ entrepreneurial competencies, they should be interpreted cautiously when considering their applicability to broader populations.



Additionally, the sample size for the final analysis (n = 58) limits the statistical power of the study. A larger sample would enhance the robustness of the findings and increase confidence in the observed effects. The relatively small sample size also means that variations within subgroups (such as learning styles) may not be fully representative, which could affect the reliability of conclusions drawn about the influence of learning preferences on program outcomes. As a result, while significant trends were observed, the findings may not fully capture the diversity of responses possible in a more extensive and varied population.



The study also experienced a notable attrition rate, with a reduction in participants from the initial sample size to the final analysed group. This attrition may introduce sampling bias, as participants who completed the program could differ in motivation, engagement, or other personal attributes from those who did not. The impact of this participant loss on the results is addressed by acknowledging that the final sample might overrepresent students who were particularly motivated or aligned with the program’s objectives. Thus, while our analysis provides insights into the efficacy of the Sibiu Impact Makers program, future research should aim to mitigate these limitations by employing larger, randomly assigned samples and implementing strategies to minimise attrition.




4.6. Research Design and Execution


To test the proposed hypothesis in real-world settings, a quasi-experimental design was employed. The program’s curriculum was designed to apply Design Thinking methodology to community-identified problems, promoting social entrepreneurship. At the beginning of the semester, students voluntarily filled in an initial questionnaire with three sections: (1) Honey and Mumford’s Learning Style questionnaire, (2) the EntreComp Framework for entrepreneurial competencies, and (3) classification questions. Of the initial 184 participants, 122 completed this survey at the beginning of the semester. A follow-up questionnaire, focusing solely on the EntreComp Framework, was administered at the end of the semester, with 84 students participating and 58 providing complete data sets for both pre-test and post-test analysis (see Figure 6).




4.7. Data Collection and Analysis


Data were collected via Google Forms and curated using Microsoft Excel. The Entrepreneurship Competencies section included questions with a five-point Likert scale. The answers have been numerically coded as follows: 1 = totally disagree; 2 = agree; 3 = neither agree nor disagree; 4 = agree; 5 = totally agree. Total scores for each participant were calculated by adding the answers to the 15 questions both for pre-test and the post-test. Statistical analyses were performed using Minitab 20, including 2-Sample t Tests to compare pre-and post-program entrepreneurial competencies, Chi-Square tests for categorical data, simple and multiple regressions to explore relationships between variables, and descriptive statistics to summarise data trends.





5. Results


Figure 7 presents a statistical analysis using a 2-Sample t Test to determine if there is a statistically significant difference in the mean scores of entrepreneurship competencies before (EntreComp Be) and after (EntreComp Af) the training program. The results of the t Test suggest that there is not enough evidence to conclude that the mean score of EntreComp Before is less than that of EntreComp After. This implies that while there may be an observable difference in the mean scores, the change is not statistically significant enough to assert that the training had an impact on the mean competency scores. This analysis indicates that while individual competencies may have improved, as shown in Figure 7, the overall average score improvement does not meet the threshold for statistical significance. This could be due to a variety of factors, including the sample size or the variability within the participant group.



To enhance the rigour of our statistical analysis, we conducted multiple regression analyses both before and after the intervention, examining how various factors influenced entrepreneurial competency outcomes. By including these pre-and post-intervention regression outputs, we were able to identify key predictors of competency development and quantify the impact of the Sibiu Impact Makers program on students’ entrepreneurial skills. Based on the regression analysis, which examines the relationship between the Activist learning style and the pre-program entrepreneurship competencies (EntreComp Before), the results indicate that there is no statistically significant relationship between the Activist learning style and entrepreneurial competencies at the start of the program (p = 0.265). The R-squared value of 2.22% suggests that the model explains only a minimal portion of the variance in EntreComp Before scores. Additionally, the correlation coefficient (r = 0.15) shows a weak and non-significant association, indicating that the Activist learning style did not have a measurable impact on entrepreneurial competencies prior to the intervention. This lack of significance at the program’s outset provides a useful baseline, allowing us to better understand the changes observed in the post-intervention analysis and reinforcing the value of the intervention itself in fostering entrepreneurial competencies.



Figure 8 illustrates the regression analysis conducted to explore the relationship between the Activist learning style, as proposed by Honey and Mumford [27], and the post-program entrepreneurship competencies (EntreComp After). The analysis yielded a statistically significant correlation (p = 0.021), suggesting that the Activist learning style does indeed have a measurable impact on the development of entrepreneurial competencies. The R-squared value of 9.15% indicates that the Activist learning style accounts for approximately 9% of the variance in EntreComp After scores. This positive correlation coefficient (r = 0.30) implies that an increase in Activist tendencies is moderately associated with higher entrepreneurship competency scores post-training. These findings contribute to our understanding of how specific learning styles may influence the effectiveness of entrepreneurial education and underscore the importance of tailoring educational programs to accommodate diverse learning preferences.



Building on the analysis of learning styles and their impact on entrepreneurial competencies, Figure 9 presents a regression analysis between the Pragmatist learning style and EntreComp After scores. The statistical evidence from the analysis indicates a significant positive correlation (p < 0.001), with an R-squared value of 20.94%. This suggests that the Pragmatist learning style accounts for a substantial portion of the variance in post-program entrepreneurship competencies. The correlation coefficient of 0.46 denotes a moderate positive relationship, implying that individuals with a Pragmatist orientation are likely to exhibit a more pronounced increase in entrepreneurial competencies as a result of the program. These findings highlight the Pragmatist learning style as a potentially influential factor in the development of entrepreneurial skills, warranting consideration in the design and delivery of entrepreneurship education programs. The scatter plot within the figure visually corroborates the statistical relationship, providing a clear illustration of the trend between the Pragmatist learning style and enhanced entrepreneurial outcomes. This reinforces the importance of aligning educational strategies with learners’ pragmatic tendencies to maximise the effectiveness of entrepreneurship training.



In the evaluation of entrepreneurial competencies enhancement, a 2-Sample t Test was conducted for each of the 15 questions within the EntreComp Framework. Notably, question 67, “I can use my knowledge and skills in different contexts”, demonstrated a statistically significant improvement post-program, as illustrated in Figure 10. The p-value of 0.034 indicates that the observed increase in mean scores—from 3.714 before the program to 4.069 after—is unlikely to have occurred by chance. This result suggests that the program effectively facilitated participants’ ability to transfer and apply their knowledge and skills across diverse contexts, a key component of entrepreneurial competence. The confidence interval for the mean difference does not include zero, further substantiating the positive impact of the program on this specific competency.



Figure 11 provides a statistical analysis of the responses to question 71 from the EntreComp Framework, “I can plan and manage complex projects”, before and after the program’s completion. The 2-Sample t Test results reveal a significant increase in the participants’ self-assessed ability to plan and manage complex projects, with a p-value of 0.005. This improvement is likely attributable to the program’s Project-Based Learning (PBL) approach, which emphasises practical experience in managing real-world problems. The mean score for this question rose from 3.386 to 3.918, indicating that the program substantially enhanced the participants’ project management skills. The confidence interval does not include zero, reinforcing the statistical significance of this finding. This analysis aligns with the previous discussion on the impact of learning styles and suggests that the PBL methodology effectively translates into improved practical competencies in entrepreneurship.



Figure 12 elucidates the findings from a multiple regression analysis conducted to ascertain the influence of Honey and Mumford’s four learning styles on the improvement of competencies related to planning and managing complex projects, as assessed by question 71 of the EntreComp Framework. The analysis reveals that among the four learning styles—Activist, Reflector, Theorist, and Pragmatist—only the Activist and Reflector styles exhibit a statistically significant relationship with the post-program results (p = 0.032). This suggests that these two learning styles contribute to explaining the variance in the ability to plan and manage complex projects after the completion of the program.



The R-squared value of 14.92% indicates that the model accounts for approximately 15% of the variation in the post-program scores for question 71. The scatter plots further delineate the individual contributions of each learning style, highlighting the Activist and Reflector styles as significant predictors while the Theorist and Pragmatist styles do not show a significant impact.



These findings underscore the importance of considering individual learning preferences when designing educational interventions aimed at enhancing complex project management skills. The results suggest that incorporating activities that cater to Activist and Reflector learning styles could be beneficial in maximising the program’s effectiveness in this competency area. The significant association between these styles and the ability to plan and manage complex projects post-program aligns with the experiential and reflective nature of project-based learning methodologies employed in the program.



Figure 13 delves deeper into the multiple regression analysis, focusing on the Activist and Reflector learning styles and their influence on the competency to plan and manage complex projects, as measured by item 71 of the EntreComp Framework. The interaction plot at the top of the figure indicates a positive correlation for both learning styles, with a notably steeper incline for Reflectors, suggesting a stronger relationship between the Reflector style and the ability to manage complex projects post-program.



The main effects plots in the lower section of the figure further elucidate the individual impacts of the Activist and Reflector styles. Both exhibit a positive trend, indicating that as learners identify more strongly with these styles, their competency in managing complex projects tends to increase. However, the plateauing effect observed suggests that there are diminishing returns on this competency as the strength of the learning style increases.



This nuanced analysis reinforces the notion that while certain learning styles can positively influence the development of complex project management skills, the extent of this influence is limited. The insights gathered from Figure 13 are helpful in informing educational strategies, particularly in the context of project-based learning environments where the cultivation of such competencies is very important. The data underscore the value of fostering reflective practices and active engagement in learning experiences to enhance students’ abilities to manage complex projects effectively.




6. Discussion


The present study’s findings contribute to the rapid growing literature on entrepreneurship education, particularly within the context of Project-Based Learning (PBL) and Design Thinking. The significant improvements observed in the Sibiu Impact Makers program participants’ entrepreneurial competencies, specifically in their ability to apply knowledge in different contexts and manage complex projects, align with the educational paradigms advocated by Johann et al. [3] and Liedtka [42]. These paradigms emphasise the importance of experiential learning and the development of practical skills through active engagement and reflection, which are central to PBL and Design Thinking methodologies.



The multiple regression analyses further elucidate the role of individual learning styles in the acquisition of these competencies. Consistent with the findings of Rassool and Rawaf [33] and Elkaseh et al. [34], our study indicates that Activist and Reflector learning styles significantly influence the improvement of complex project management skills post-program. This underscores the need for educational interventions to cater to a diversity of learning preferences, as suggested by Penger, Tekavcic, and Dimovski [36], and Wilkinson, Boohan, and Stevenson [37].



Moreover, the effect observed in the impact of learning styles on competency development resonates with the work of Sadler-Smith [73], who posited that while learning styles are influential, their impact is not boundless. This finding is particularly relevant for educators and program designers, as it suggests the existence of an optimal engagement level beyond which the influence of learning styles may not continue to enhance competency development.



The Sibiu Impact Makers program’s success in enhancing entrepreneurial competencies through PBL and Design Thinking methodologies provides empirical support for the theoretical frameworks discussed in the literature. It also offers practical insights for the design of future educational tools and curricula, ensuring that the transformative potential of these methodologies is fully realised in enhancing learning experiences.



Our findings align with existing research that highlights the effectiveness of Design Thinking and PBL in fostering essential entrepreneurial competencies, such as opportunity recognition, problem-solving, and adaptability. For instance, studies by Linton and Klinton [14] and Lackéus [26] demonstrate that integrating Design Thinking into entrepreneurship education can enhance students’ creative and critical thinking abilities. Similar to our study, these research works found that Design Thinking fosters an iterative, hands-on approach to learning, which helps students navigate complex, real-world challenges. Moreover, Glen et al. [65] emphasised the importance of the empathise and ideate phases in Design Thinking, particularly for developing customer-oriented solutions in entrepreneurial contexts. This aligns with our findings, as students in the Sibiu Impact Makers program engaged in similar phases, developing practical and user-centred solutions to real-world challenges. By allowing students to work on relevant social and institutional problems, our study supports the argument that experiential learning can lead to enhanced entrepreneurial capabilities, which are vital in an increasingly complex and dynamic business environment.



Furthermore, our findings build upon prior studies that explore the interaction between Design Thinking, PBL, and individual learning styles. While many studies apply Design Thinking in a general sense, our study introduces a unique perspective by considering how learning preferences, as classified by Honey and Mumford’s Learning Styles [47], interact with the stages of Design Thinking to influence entrepreneurial skill development. In doing so, we contribute to the discourse on personalised education in entrepreneurship, extending the insights of previous research. For example, Pittaway and Cope [70] and Sánchez [68] highlight the value of adaptable teaching methods that respond to diverse learner needs, a principle that underpins our use of both PBL and Design Thinking. By integrating a pre-and-post-analysis framework, as advocated by Rideout and Gray [66], our study demonstrates that learning outcomes are not only influenced by the program’s content but are also shaped by each student’s learning style. This reinforces the importance of personalised, experiential approaches in entrepreneurship education, particularly when aiming to build transferable competencies in varied educational contexts.



Implications for Future Research


The current investigation’s outcomes offer a fertile ground for future scholarly inquiry, particularly in the domain of learning styles’ influence on educational efficacy. The discernible impact of Activist and Reflector learning styles on the enhancement of complex project management skills invites further exploration into the pedagogical strategies that best align with these styles. Future research could undertake a comparative analysis of educational methodologies tailored specifically to different learning styles to ascertain their relative effectiveness. Such studies would benefit from a longitudinal approach, tracking the long-term influence of learning-style-aligned education on professional success and lifelong learning [36,37].



In the context of expanding e-learning platforms, the development of adaptive learning technologies that respond to the learner’s style presents an intriguing avenue for research. These systems could potentially enhance learning efficiency by dynamically adjusting content delivery to suit individual preferences [34].



Moreover, the cross-cultural applicability of Honey and Mumford’s learning styles remains an open question. Investigating how these styles manifest across diverse cultural contexts could yield insights into the global relevance of the model and inform its potential adaptation for international educational frameworks [33].



Additionally, the exploration of hybrid models that integrate elements from multiple learning styles could reveal whether a composite approach may yield superior educational outcomes. Research might also examine the flexibility of learning styles and the extent to which individuals can or should adapt their preferred style to optimise learning in different subjects or contexts.



Lastly, the application of learning style theory within workplace training programs warrants investigation. Understanding how learning styles can be leveraged to improve professional development initiatives could have significant implications for workforce education and productivity [73].



These suggested directions not only build upon the findings of the present study but also align with the broader discourse on the role of personalised education in fostering effective learning and skill acquisition.





7. Conclusions


This paper provides an in-depth analysis of the Sibiu Impact Makers program as a case study, exploring the use of Design Thinking within an educational context to enhance entrepreneurial competencies. By focusing on this specific program, we contribute insights that are valuable yet contextually bound. The findings illustrate the potential of Design Thinking to foster critical entrepreneurial skills, including problem-solving, opportunity recognition, and user-centred innovation, especially when tailored to align with individual learning preferences. Although limited in generalizability, this case study adds a nuanced perspective on how Design Thinking, combined with Project-Based Learning (PBL), can be applied effectively in entrepreneurship education.



Our methodological approach, which includes a pre-and-post-analysis framework and the integration of Honey and Mumford’s Learning Styles, establishes a rigorous foundation for evaluating program outcomes. This design not only allowed for a detailed measurement of changes in entrepreneurial competencies but also revealed how students’ learning styles moderate their engagement with Design Thinking processes. By situating our findings within a broader discourse on experiential learning and personalised education, we extend prior research on the benefits of Design Thinking in entrepreneurship education and validate the applicability of our methods through comparisons with similar empirical studies.



Overall, this study underscores the value of incorporating adaptable, experiential methodologies such as Design Thinking and PBL to enhance entrepreneurial competencies in diverse educational settings. Future research could build upon these findings by examining similar approaches in varied contexts to test broader applicability. Longitudinal studies and larger sample sizes would be valuable for evaluating the lasting impact of such programs on entrepreneurial development, contributing further to the discourse on how experiential education can be tailored to diverse learner profiles to maximise educational outcomes.



The Sibiu Impact Makers program has demonstrated a positive impact on participants’ entrepreneurial competencies, particularly in the areas of applying knowledge in diverse contexts and managing complex projects. These findings affirm the efficacy of Project-Based Learning (PBL) and Design Thinking methodologies in fostering essential competencies through entrepreneurship education. The study’s alignment with the theoretical frameworks proposed by [42] and the empirical evidence presented herein contribute to the academic discourse on experiential learning and its practical implications.



The multiple regression analysis further revealed that Activist and Reflector learning styles play a significant role in the development of these competencies. This insight is salient for educators and educational programs designers, suggesting that a nuanced understanding of individual learning preferences is imperative for optimising educational outcomes.



Research Limitations


Despite these contributions, the study is not without its limitations. Firstly, the research was conducted within a specific cultural and educational context, which may limit the generalizability of the findings. Future studies could explore the applicability of these results across different cultural settings to enhance the universality of the drawn conclusions.



Secondly, the study relied on self-reported data, which can be subject to biases such as social desirability or self-assessment accuracy. Objective measures of competency development could complement these findings and provide a more robust evaluation of the program’s impact.



Thirdly, the study’s design did not account for the potential influence of external factors such as participants’ prior experience or the facilitators’ teaching effectiveness. These variables could be controlled in future research to isolate the effect of the learning styles and methodologies more precisely.



Fourthly, the smaller final sample size limits the statistical power of the analysis and may introduce bias, as the characteristics of those who completed both questionnaires might differ from those who did not. Future research should aim to improve participant retention and consider strategies to ensure a more consistent and comprehensive data collection throughout the study period.



Lastly, the research focused on short-term outcomes immediately following the program’s conclusion. Longitudinal studies would be beneficial to assess the sustainability of the competencies developed and their long-term impact on participants’ entrepreneurial endeavours.
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Figure 1. Published documents evolution (1987–July 2024). Source: Scopus. 
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Figure 2. Published documents by subject area. Source: Scopus. 
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Figure 3. Top (7) contributing authors to the analysed topic. Source: Scopus. 
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Figure 4. Network map of keywords co-occurrence. Source: Processing via VOSviewer. 
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Figure 5. Citation map for the most cited documents connected to each other. Source: Processing via VOSviewer. 






Figure 5. Citation map for the most cited documents connected to each other. Source: Processing via VOSviewer.



[image: Education 14 01311 g005]







[image: Education 14 01311 g006] 





Figure 6. Workflow of the experiment execution. Source: Own elaboration. 
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Figure 7. 2-Sample t Test for the mean of entrepreneurship competences before and after the program. Source: Own processing. 
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Figure 8. Regression for Activist learning style and the learning outcome. Source: Own processing. 
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Figure 9. Regression for Pragmatist learning style and the learning outcome. Source: Own processing. 
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Figure 10. 2-Sample t Test for item “I can use my knowledge and skills in different contexts” of the EntreComp Framework before and after the program. Source: Own processing. 






Figure 10. 2-Sample t Test for item “I can use my knowledge and skills in different contexts” of the EntreComp Framework before and after the program. Source: Own processing.



[image: Education 14 01311 g010]







[image: Education 14 01311 g011] 





Figure 11. 2-Sample t Test for item “I can plan and manage complex projects” of the EntreComp Framework before and after the program. Source: Own processing. 
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Figure 12. Multiple regression between the learning styles and item “I can plan and manage complex projects”. Source: Own processing. 
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Figure 13. Multiple regression between Activist and Reflector learning styles and item “I can plan and manage complex projects”. Source: Own processing. 
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Table 1. Clusters of keywords co-occurrence.
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	Cluster
	Top Five Keywords Based on Link Strength





	Cluster 1—Red

(27 items)
	entrepreneurialism (125 link strength); entrepreneurial mindset (73); entrepreneurial competencies (58); entrepreneurs (54); learning (44)



	Cluster 2—Green

(16 items)
	entrepreneurship (283 link strength); higher education (94); gender (63); social entrepreneurship (27); experiential learning (28)



	Cluster 3—Blue

(16 items)
	entrepreneurship education (394 link strength); entrepreneurial intention (242); entrepreneurial attitude (80); design/methodology/approach (94); opportunity recognition (46)



	Cluster 4—Yellow

(16 items)
	students (232 link strength); curricula (131); innovation (129); Design Thinking (113); engineering education (105)



	Cluster 5—Purple

(10 items)
	education (159 link strength); theory of planned behaviour (68); attitudes (33); university (33); training (20)



	Cluster 6—Light Blue

(9 items)
	women entrepreneurship (65 link strength); economics (32); developing countries (26); competencies (21); higher education institutions (17)



	Cluster 7—Orange

(9 items)
	self-efficacy (35 link strength); skills (28); university students (25); motivation (21); sustainable development (15)



	Cluster 8—Dusty Pink

(2 items)
	entrepreneurial motivation (25 link strength); entrepreneurial culture (10); N/A; N/A; N/A







Source: Processing via VOSviewer.
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