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The Learning Process in Technology Entrepreneurship Education – Insights from 

an Engineering Degree 

 

The purpose of this paper is to uncover the contribution of different pedagogical approaches and 

learning paradigms to the achievement of intended learning outcomes in technology entrepreneurship 

education. We propose a model for the learning process in technology entrepreneurship and base this 

model on findings from an in-depth case study of an engineering degree that emphasizes technology 

entrepreneurship. Taking learning paradigms from entrepreneurship education into account, we link 

pedagogical approaches, exemplary activities and learning contexts to specific learning outcomes. 

Accordingly, high-level entrepreneurial competences as a learning outcome can be achieved through 

the use of existential learning as a form of the constructivist learning paradigm by utilizing self-

directed activities in suitable real-world contexts. In proposing a model for the learning process in 

technology entrepreneurship, we contribute to defining teaching models that address the specific 

challenges of technology entrepreneurship education. 

 

Introduction 

In recent decades, there has been an increasing demand to universities to contribute to economic 

progression and the development of society (Audretsch 2012). As a result, universities and higher-

education institutions are increasingly assuming a role that goes beyond the creation and diffusion of 

knowledge. An area where this transformation is especially visible is in the push for academic 

engagement of the universities’ research and technology commercialization (Perkmann et al. 2013). 

However, the weak returns of interventions to foster the generation of academic entrepreneurs (Siegel 

and Wright 2015), resulted in the further exploration of valid alternatives to increase innovation and 

entrepreneurship in the academic setting (Schmitz et al. 2016). 

A response to this challenge has been the development of research and technology 

commercialization degree programs where students take on the role of bridging technology and market 

development (Nelson and Monsen 2014). Scholars have observed that students, and especially graduate 

students, can play a significant role in the activation of academic spin-offs that commercialize 

university research (Hayter et al. 2016). Therefore, the attention shifted to the role of students as a 

potential way of bridging the gap between technology research and the commercialization of research 

outcomes (Perkmann et al. 2013). Hence, the aforementioned adjustment of educational programs in an 

engineering setting aims at the development of students’ skills and capabilities for technology 

entrepreneurship. 

To investigate this emerging phenomenon, we study the case of a leading Danish engineering 

education that introduces entrepreneurship content as part of its curriculum. Since the European context 
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poses additional challenges for university spin-offs compared to the U.S. (Fini at al. 2016), the Danish 

engineering program represents a particularly appropriate case to study in this regard. It illustrates a 

possible response to the demand to contribute to economic growth by activating an engineering 

education through activities in the context of technology-based entrepreneurship. 

We apply an inductive qualitative approach using the Gioia methodology to code and analyze the 

data we collected. The methodology provides a systematic, conceptual and analytical procedure that is 

transparent, plausible and rigorous (Gioia et al. 2013). In doing so, our primary purpose is to discover 

relevant concepts and to follow the guidelines for theory generation as suggested in ‘grounded theory’ 

approaches (Glaser and Strauss 1967; Lincoln and Guba 1985; Strauss and Corbin 1998). 

In order to contribute to current research, we follow the suggestion of Nabi et al. (2017) to align 

pedagogical approaches with the desired educational impact. The impact is represented in this case by 

intended learning outcomes of technology entrepreneurship education. Furthermore, Nabi et al. (2017) 

describe the behavioral and constructivist pedagogical paradigms to be of relevance in entrepreneurship 

education. According to Robinson et al. (2016), the behavioral learning perspective is aligned with the 

objective of ‘learning about’ entrepreneurship, while the constructivist learning perspective emphasizes 

‘learning through’ entrepreneurship. The in-depth case study enables us to relate those learning 

paradigms to intended learning outcomes and to fill this link with specific suggestions of exemplary 

activities and learning contexts. As a result, we propose a model for the learning process in technology 

entrepreneurship from the perspective of an engineering education. This model takes the specifics of 

technology entrepreneurship into account and represents a significant contribution toward 

understanding how educational programs can bridge the gap between technology research and the 

commercialization of research outcomes. 

Following this introduction we will provide a reference framework for technology entrepreneurship 

education. This includes the reasoning for the research questions that guide our work. Then we describe 

the method we pursued in conducting our research. In the findings section, we describe how the 

different pedagogical approaches and learning paradigms contribute to the achievement of the intended 

learning outcomes and how they can be structured in the learning process of technology 

entrepreneurship students. To finish, a discussion section that includes implications for research and 

practice is proposed, which precedes our concluding remarks. 

 

Reference Framework 

Technology entrepreneurship education combines concepts from technology commercialization and 

entrepreneurship. It directly connects the development of the technology with its commercialization 

(Barr et al. 2009) and thereby suggests a path towards effective technology transfer of promising 

research developments. Traditionally, the technology creation and development and its 

commercialization were disconnected (Barr et al. 2009). While engineering education in the technical 

faculties had its focus on technology creation and development, entrepreneurship education in the 

business management faculty promoted the commercialization of products or services through the 
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creation of new ventures. This distinction between the two education approaches contributed to the 

divergent trajectories that disconnected technological products from fitting markets (Im and Workman 

2004). Furthermore, it contributed to the complexity of the transition of technology researchers into 

academic entrepreneurs (Meek and Wood 2015). 

The continuous observation that direct promotion of academic entrepreneurship renders weak results 

shifted the attention to the role of the students (Siegel and Wright 2015). Scholars have observed that 

students, in particular graduate students, can play a key role in the activation of academic spin-offs that 

commercialize research from universities (Hayter et al. 2016). This observation is supported by 

additional findings regarding the central role that students play in activating academic engagement 

(Perkmann et al. 2013) in bridging the gap between technology research and the commercialization of 

research outcomes. The increased attention for the role of students as entrepreneurs in the context of 

higher education programs (Jansen et al. 2015) generated a renewed interest in using advances in 

entrepreneurship education to foster student-centered technology entrepreneurship. Nevertheless, the 

singular nature of technology entrepreneurship questions the suitability of generic entrepreneurship 

education approaches for this context. 

Technology Entrepreneurship Education 

A differential element of technology entrepreneurship is that it is “concerned with technical 

innovations and the nascent markets and novel products they often enable” (Beckman et al. 2012, p. 

90). Teaching models for technology entrepreneurship should therefore reflect the specific nature of the 

technology entrepreneurship process. As discussed by Thrane et al. (2016), such teaching models 

should not only reflect the intended entrepreneurship learning process, but also the understanding of the 

elements that build the entrepreneurial process. The expected connection between the specific elements 

that define the entrepreneurial process and the teaching model generates a series of questions on the 

suitability of generic entrepreneurship education for technology entrepreneurship. The characterization 

of technology entrepreneurship as being rather close to technology transfer activities (Ferreira et al. 

2016), its proximity to engineering and science logics in the academic context (Mosey 2016), and the 

complex nature of technology markets (Gans and Stern 2003), call for substantial modifications in the 

attempts to generate and exploit related entrepreneurial opportunities. 

In their revision of technology commercialization education, Barr et al. (2009) identified two 

problems that needed urgent attention: first, a lack of theoretical and conceptual frameworks for the 

teaching of entrepreneurship in general and secondly, an absence of a model to guide technology 

entrepreneurship education. Using the case of a degree program at the North Carolina State University, 

Barr et al. (2009) emphasized four characteristics that are necessary for an effective teaching model in 

technology entrepreneurship education. Accordingly, the teaching model needed to be real, intensive, 

interdisciplinary, and iterative. More specifically, ‘real’ means that students’ projects can become new 

ventures by the end of the education; ‘intensive’ means there is exposure to several experiences 

(including setbacks and failures) in a short span of time; ‘interdisciplinary’ implies a diversity of skills 
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not only in the teams, but also in the tasks that need to be accomplished; and ‘iterative’ as in offering 

opportunities to revise and learn through multiple iterations of the process activities. 

While last-decade-research in entrepreneurship education has started to fill the gap regarding the 

lack of theoretical models for entrepreneurship teaching (Blenker et al. 2014), the development of 

models for teaching technology entrepreneurship is still lagging behind and is often disconnected to the 

advances in education research theories and models (Nelson and Monsen 2014). The recent advances in 

entrepreneurship education research open the possibility to explore the elements that could contribute 

to an effective pedagogical model for technology entrepreneurship education. 

Shift of Pedagogic Approaches in Entrepreneurship Education 

The popularization of entrepreneurship courses in higher education institutions across the globe has 

been followed by equally growing demands to study the impact of such education efforts 

(Vanevenhoven and Liguori 2013). In their attempt to understand which entrepreneurship education 

models work and how they work, Nabi et al. (2017) identify a diversity of pedagogical approaches and 

impact measures. While some entrepreneurship education programs focus on the individual with the 

aim to shape an entrepreneurial mind-set, others emphasize the generation of new start-ups and thereby 

attempt to effectively accelerate the intention-to-behavior transition (Nabi et al. 2017). Additionally, 

there is not only a difference in the type of intended impacts, but also in the applied pedagogical 

approaches. The rapid growth of entrepreneurship education has led to the co-existence of a diversity of 

programs that use substantially different pedagogical methods (Nabi et al. 2017). 

Recently, an apparent tension between desired impacts and underlying pedagogical methods in 

entrepreneurship education has become visible. The lack of elucidation of the content of education 

programs and the absence of explicit intended learning outcomes makes a comparison across programs 

difficult (Fayolle 2005; Nabi et al. 2017). Although we have moved away from the discussions 

regarding the suitability of business plans as single core elements in entrepreneurship courses (Honig 

2004), we still find a myriad of pedagogical approaches that suggest that we are in a transition stage 

from a focus on ‘learning about’ entrepreneurship to ‘learning through’ entrepreneurship (Neck and 

Greene 2011). 

Anchoring this observation in the behavioral and constructivist pedagogical paradigms, Nabi et al. 

(2017) suggest the need to align pedagogical approaches with the desired educational impact. In their 

review of approaches to learning, Robinson et al. (2016) introduce social, situated, and existential 

learning as part of the constructivist paradigm. Accordingly, the behavioral learning perspective is 

aligned with the objective of ‘learning about’ entrepreneurship, while the constructivist learning 

perspective emphasizes ‘learning through’ entrepreneurship (see Table 1). 

The behavioral paradigm in entrepreneurship education focuses on learning about entrepreneurs 

through the use of lectures and structured exercises to validate the students’ learnings. This paradigm is 

therefore emphasizing a passive role in the entrepreneurial learning process and is connected to the 

supply model of teaching (Nabi et al. 2017), in which the student receives knowledge in a traditional 

manner. The advances in education research have introduced experiential approaches to 
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entrepreneurship education, which include social, situated, and existential learning. They are grouped 

under the umbrella of the constructivist paradigm. As described by Robinson et al. (2016), social 

learning puts students’ self-efficacy at the center. Through the use of real-life experiences and the 

introduction of potential role models, students can experience activities that modify their perception of 

their own abilities. A further step is situated learning, where the environment in which the student is 

learning is utilized to generate contexts that lead students to gradually engage with an external 

community of practice. This supports the transformation from being a novice to potentially becoming 

an expert in relation to the community of practice (Robinson et al. 2016). Finally, existential learning is 

generated through the activation of transformative experiences as well as temporal spaces that allow 

individual reflection, which increase the significance and retention of learnings. 

 

Table 1: Learning Paradigms in Entrepreneurship Education 

 
 

Instead of considering the behavioral and constructivist learning approaches as exclusive options, 

they can play a complementary role in a teaching model that enables the entrepreneurship learning 

process (Thrane et al. 2016). Nonetheless, there needs to be an alignment between the desired impact of 

the education program (or the intended learning outcomes), the pedagogical approaches, and the 

learning paradigms they originate from. A guiding mechanism in the form of taxonomies that 

distinguish between low and high level objectives has been suggested for structuring learning outcomes 

(Biggs and Tang 2011). For example, Bloom’s taxonomy or the SOLO-taxonomy (Biggs and Tang 

2011) help to specify when students should have knowledge about content (characterized through 
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being able to identify, define, and describe) or should have learned through experience (for instance 

through relating, applying, analyzing, evaluating, creating, and reflecting). 

In summary, the recent advances in entrepreneurship education open the possibility to use existing 

theoretical frameworks in studying how the technology entrepreneurship process unfolds. In an attempt 

to take a meaningful step toward the description of successful entrepreneurship programs (see 

illustrative examples in Barr et al. 2009 and Levie 2014), we propose an in-depth case study that 

produces empirical evidence to generate a model for the technology entrepreneurship learning process. 

Thereby, we aim to answer how the different pedagogical approaches and learning paradigms 

contribute to the achievement of the intended learning outcomes and how they can be structured in the 

learning process of technology entrepreneurship students. 

Method 

Our work is based on an in-depth case study of a master program at a renowned university in 

Denmark. The degree program focuses explicitly on technology entrepreneurship within the curriculum 

and course descriptions. Our research questions aim to provide answers to specific characteristics of an 

educational program that has not been investigated regarding technology entrepreneurship prior to this 

study. A qualitative, interpretive approach allows for a comprehensive view of the entire phenomenon 

under investigation (Yin 2009; Eisenhardt 1989). By applying the Gioia methodology, we provide a 

systematic, conceptual and analytical procedure that is transparent, plausible and rigorous (Gioia et al. 

2013). In doing so, our primary purpose is to discover relevant concepts and thus to contribute to 

building ‘grounded theory’ (Glaser and Strauss 1967; Lincoln and Guba 1985; Strauss and Corbin 

1998) and to discover new knowledge. We follow the assumption that the world is socially constructed 

and that individuals are ‘knowledgeable agents’ who construct their reality (Gioia et al. 2013). We 

further refer to the Gioia methodology as being increasingly used in entrepreneurship research (Wigren 

2007; Williams and Shepherd 2016). 

Data Collection and Analysis 

To produce a rich body of in-depth knowledge about the program and its educational specifics, we 

refer to multiple sources of data. The data collection is based on a document analysis of a curricula 

description, a teaching model description and course syllabi, triangulated with semi-structured 

interviews with the program coordinator, teaching staff and alumni. Additionally, we conducted a focus 

group interview with multiple current students. Intensive triangulation implies improved reliability of 

the data sources, such as the information gathered from informants. A semi-structured interview 

guideline served as a basis for the interviews and the focus group with marginal adjustments to account 

for the change of perspective related to the informants current situation (e.g., teaching staff compared 

to alumni). 

As we intend to analyze the educational program in depth (addressing mainly the ‘how’ and ‘why’), 

we consider an inductive qualitative research method to be most valuable (Edmondson and McManus 
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2007; Eisenhardt 1989). By means of a systematic inductive process of category building and coding 

(Corbin and Strauss 2008; Gioia et al. 2013), the documents and the interview and focus group 

transcripts were content-analyzed in order to identify major concepts. We apply first-order, informant 

centric coding and second-order, more abstract theoretically-relevant researcher-centric codes and 

concepts (Van Maanen 1979). Then, we extract the second-order concepts further into aggregate 

dimensions and structure the data accordingly (Gioia et al. 2013). In total, our data material consists of 

124 pages for the document analysis and 118 pages of transcripts, i.e. approximately 60,000 words, 

from nine in-depth interviews, which lasted between 33 and 59 minutes, and the 54-minute long focus 

group. This resulted in 16 primary concepts with 874 references. Based on importance and frequency 

of occurrence, this was then reduced to eight main concepts with 785 references, which were used as 

the basis for the first-order codes. The transcription, coding and analysis of the data were conducted 

with use of the NVIVO 11 software. 

We focus on a methodological approach that enables us to identify the specifics and context of the 

educational program and its technology entrepreneurship related courses, such as general content, job 

profiles, competences and applied pedagogical approaches in detail. Further, we intend to identify key 

characteristics of the program which foster technology entrepreneurship education and to investigate 

the specifics of this case. 

To begin with, we analyzed the official documents of the program that describe the program and 

teaching approach in detail. This includes the curriculum, syllabi, and documents on the teaching 

model of the university. We identified major concepts related to technology entrepreneurship in the 

documents and sorted the available material accordingly. This produced the following categories: 

pedagogical approach, learning processes, program objectives, job profiles, core competences, 

knowledge, skills, courses and content. As the documents cannot tell us in detail how these categories 

apply in practice, we firstly triangulated the identified content with a semi-structured interview of the 

program coordinator. The interview revolved around the major themes previously described and was 

organized accordingly: introduction and framing, job profiles, pedagogical approach and learning 

processes, program objectives and learning outcomes, program structure, program content, teaching 

staff and assets. In total, the interview guide contained 32 open-ended questions. Open-ended questions 

find suitable application in exploratory research as recommended by Edmondson and McManus 

(2007). The audio-recorded interview was transcribed and content-analyzed by an iterative approach of 

inductive category building. This allowed for a triangulation of the data gathered in the document 

analysis and allowed to simplify focal categories into general themes to the following: general content, 

job profiles, intended learning outcomes and pedagogical approach. These themes build the case 

specifics, which are displayed in Table 3 in the findings section of this paper. 

Although the documents and the interview with the program coordinator provided us with large 

amounts of data on the educational program, we have supplemented this process through adding other 

units of analysis to investigate this context by interviewing current students, alumni and teaching staff 

of the program. This allows for a more in-depth understanding of the program specifics in relation to 
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technology entrepreneurship as it takes other perspectives of involved parties into account. We 

conducted a focus group interview with 10 current students of the program as well as individual 

interviews with two members of the teaching staff. Additionally, we individually interviewed five 

alumni that have experienced full-time employment or launched a start-up after completing their 

education at the program. Table 2 gives an overview of the data sources used in our case study. 

Table 2: Case Data Sources 

 

Characteristics 
 

Specifics 

Archival Sources (124 pages) Program curriculum (1) 

Teaching model description (1) 

Course syllabi (11) 

Interviews (106 pages) Program coordinator 

Teacher 1 

Teacher 2 

Teacher 3 

Alumnus 1 (graduated 2015) 

Alumnus 2 (graduated 2016) 

Alumnus 3 (graduated 2016) 

Alumnus 4 (graduated 2017) 

Alumnus 5 (graduated 2017) 

Focus group (12 pages) Current students (10) 

 

 

Following the multi-perspective data collection, we generated a workable and rich set of themes and 

concepts to analyze, resulting in a sophisticated and theoretically saturated set of data (Glaser and 

Strauss 1967) for the concept development process (Gioia et al. 2013). Figure 1 displays the resulting 

first-order codes, second-order codes and aggregate dimensions, which represent the data structure and 

are elaborated on subsequently. 

As previously stated, the first-order codes are informant centric and therefore correspond directly to 

statements of the interviewees regarding the learning process in technology entrepreneurship. Although 

the first-order codes listed in Figure1 are only an extract of the coded data, they represent the most 

prominent statements in terms of relevance and frequency. The second-order codes are based on 

theoretical concepts regarding different learning paradigms that find application in entrepreneurship 

education. Simultaneously, elements of these learning paradigms resonate in the informant-based first-

order codes. As a result, apparent links exist between first and second-order codes and thereby between 

the perceived learning process of the informants and the learning paradigms. We utilized these links to 
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extract aggregate dimensions that represent potential learning outcomes of technology entrepreneurship 

education. The data structure builds the basis for the key findings of this in-depth case by providing 

deep insights into the use of different pedagogical approaches and learning paradigms and their 

contribution to the learning process of technology entrepreneurship students. 

Figure 1: Data structure consisting of first-order codes, second-order codes, and aggregate 

dimensions 
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Findings in Relation to the Technology Entrepreneurship Learning Process 

As the learning process in technology entrepreneurship is an emerging phenomenon, it is important 

to understand the particulars of this case. To begin with, this chapter will give a brief introduction of 

the specifics of the investigated case to contextualize further results. Our in-depth case study yields 

three aggregate dimensions to understand the technology entrepreneurship learning process. First, the 

fundamental building process that contains the basic understanding of technology entrepreneurship; 

second, the central contribution of the cognitive shifts that are produced through individual application 

of knowledge and a connection to reality; and finally, the transformation process that results in the 

shaping of an entrepreneurial identity of the student. We discuss each of these findings subsequently 

and for each of the dimensions we present the contributing learning paradigms, exemplary activities 

and their context, and the related learning outcomes. 

Case Specifics 

The 2-year master degree consists of 120 points according to the European Credit Transfer and 

Accumulation System (ECTS). Students typically work in a highly international and interdisciplinary 

context due to the origin of the enrollees and teachers. Although some courses focus purely on 

engineering or business aspects, most courses combine both disciplines. In recent years, a number of 

student-driven, technology-based start-ups resulted from the degree program. According to the program 

coordinator, the focus of the degree is not solely to create start-ups, but rather a broad range of job 

profiles that benefit from entrepreneurial capabilities. Table 3 shows the job profiles and other case 

specifics of the degree program. 

Table 3: Summary of Case Specifics 

 

General content 

 

- Innovation as a contextual and complex phenomenon: holistic view on 

innovation and on technology systems in taking technology, 

competences and stakeholders into account 

- Real-life cases as the basis for semester projects with the objective of 

creating innovation 

- Ideation and creativity 

- Product development processes and prototyping 

- Operations and manufacturing processes 

- Entrepreneurship, business models and market specifics 

- Usability studies 

- Internship in the form of an in-company period or an entrepreneurial 

training course 
 

Job profiles 

- Innovation manager, project manager 

- Entrepreneur 

- Industrial engineer 

- Business developer 

https://onlinelibrary.wiley.com/doi/full/10.1111/jsbm.12514


Pre-print version; final version available at: https://onlinelibrary.wiley.com/doi/full/10.1111/jsbm.12514  
Cite as: Kleine, K., Giones, F., & Tegtmeier, S. (2019). The Learning Process in Technology Entrepreneurship 

Education - Insights from an Engineering Degree. Journal of Small Business Management, 57(SI), 94–110. 

- Consultant (primarily within IT) 

Intended learning 

outcomes 

- Knowledge 

▪ Knowledge of the role of technology in entrepreneurship, both 

for internal venturing (for example product development or 

business development) and for launching a start-up company 

▪ An understanding of the determinants, processes and possible 

outcomes of technology-based entrepreneurship 

- Skills 

▪ The ability to apply technology-based entrepreneurship 

concepts, theories and tools in practice from idea generation 

over prototyping to feasibility analyses 

▪ The ability to identify entrepreneurial opportunities 

▪ The ability to develop and communicate the relevant and 

integral aspects of a technology-based entrepreneurship 

process 

- Competences 

▪ The ability to implement newly acquired knowledge and skills 

in a technology-based internal venture or new company 

▪ The ability to propose, defend and critically reflect on choices 

with regard to a technology-based venture and the related 

entrepreneurial process 

▪ The ability to work together in an interdisciplinary 

entrepreneurial team, while also taking responsibility for one’s 

own actions and learning 

▪ The awareness of entrepreneurship as a career option, 

including an understanding of what type of entrepreneurial role 

would fit oneself 

 

Pedagogical 

approach 

- Active involvement of students through dialogue-based teaching, 

exercises, project work, etc. 

- Learning approach: problem-based, self-directed, open and interactive 

- Involvement in projects with “real-life” context 

- Input from multi-disciplinary sources 

- Offering advice for student entrepreneurs through collaboration with 

external partners (both on a business and a technology level) 
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Building a Basic Understanding of Technology Entrepreneurship 

To begin with, students need to gain a basic understanding of technology entrepreneurship. Relevant 

knowledge consists of the role of technology in entrepreneurship and relating it both to established 

company and start-up settings. Students should understand the determinants, processes, and possible 

outcomes of technology-based entrepreneurship, which enables them to identify entrepreneurial 

opportunities based on the content they encounter in their education. The learning paradigms that find 

application for this intended learning outcome are primarily behavioral learning and secondary the 

social learning approach of the constructivist learning paradigm. These are applied in somewhat 

traditional activities such as lectures, in-class exercises, case discussions, and group work. The learning 

context is generally in-class in a university setting. 

In relation to such activities, an alumnus stated that theory learned in a lecture setting would often 

be used in exercises and group work, which enhance the learning process: “The theory would very often 

lead to discussions about how we understood it and what we could use it for and this would be group 

sessions. Going and doing something after being told how to do it, for me that is the easiest and most 

effective way” (Alumnus 2). One of the participants in the focus group endorsed this by saying “You 

get like a basic introduction to the theory and this is how you could do it. Then we could try it in the 

projects ourselves and then in that way find out what works”. Speaking about teaching theory, the 

program coordinator emphasized that “we are really trying to put it into a context and making it close 

to reality”. 

Individual Application of Knowledge and a Connection to Reality Lead to Cognitive Shifts 

In order to internalize learned content, students need to apply knowledge on a personal level and 

relate that knowledge to reality. This leads to a cognitive shift where students comprehend the value of 

specific learning content for their personal life and are therefore intrinsically motivated to utilize it. 

Intended learning outcomes corresponding to this aggregate dimension are comprehensive abilities 

such as the following: the ability to apply technology-based entrepreneurship concepts, theories and 

tools in practice from idea generation over prototyping to feasibility analyses; the ability to develop and 

communicate the relevant and integral aspects of a technology-based entrepreneurship process; the 

ability to work in an interdisciplinary entrepreneurial team and the ability to implement new knowledge 

in a technology-based venture. This happens through the use of the constructivist learning paradigm, 

both in a social and a situated learning approach. Exemplary activities beyond the already mentioned 

ones are company visits, collaboration with companies on technology-based problems and guided 

semester projects. Besides the in-class context, learning takes also place in other contexts such as 

university laboratories, for example innovation spaces and Fablabs, or in completely external (meaning 

outside of the university) contexts at companies and through contact to potential collaborators and 

users. 

Regarding the personal application of content, one of the interviewed alumni said, “I have a sense of 

responsibility when I have my own interest in the topic, then I start to explore and dig more and more”. 

He later added that a better understanding of entrepreneurship came through knowing “how to relate 
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our learnings or whatever we have in our mind to the external context” (Alumnus 1). In relation to the 

external context, a member of the teaching staff stated, “When there were other entrepreneurs also 

involved, those third-party uncontrolled interactions had much more value than the feedback that even 

the professors were giving” (Teacher 1). Another alumnus mentioned that collaboration with externals 

facilitated the understanding that “there is no standard and everything is different and you just need to 

learn how to collaborate with other people” (Alumnus 5). Activities in an external context led to a 

point where “you actually have to do it for real, you have to go on the street and interview people. Or 

you are put directly into a real working environment. It was kind of like a bridge, for us at least it was 

a bridge between the university and the working environment and the companies” (Alumnus 2). The 

step towards cognitive shifts through developing personal interest, responsibility and an awareness for 

real-life contexts are a critical part of the learning process in technology entrepreneurship. 

Shaping of an Entrepreneurial Identity 

While the first aggregate dimension focuses on communicating knowledge about technology 

entrepreneurship, the second dimension emphasizes an increasing application of entrepreneurial tools 

and concepts. In the third aggregate dimension, the center of attention is the impact that the learning 

process has on the identity of the learner. This is achieved through existential learning as part of the 

constructivist learning paradigm. Exemplary activities display a high level of self-direction, which 

implies that the student can influence the activities according to his or her personal interest and 

motivation. Such activities are self-directed individual or team projects, prolonged periods of time in 

external contexts, for example through company internships, and entrepreneurial experiences in the 

form of networking activities or start-up competitions. In such activities, the university represents 

nothing more than a working space, similar to incubational facilities and the student utilizes primarily 

external contexts for learning and chooses the appropriate settings according to his preferences. The 

learning outcomes are high-level competences, for example the ability to propose, defend, and critically 

reflect on choices with regard to a technology-based venture and the related entrepreneurial process. 

Other learning outcomes are the ability to take responsibility for individual actions and learnings and 

the awareness of entrepreneurship as a career option, including an understanding of what type of 

entrepreneurial role would fit oneself. 

As one of the teachers put it, the aim is to educate “engineers that have an entrepreneurial mind-set, 

that are proactive, that critically think about the potential of an opportunity and to know which 

questions they should make themselves when they are thinking about a potential business opportunity 

related to a technology. There needs to be this validation or experimentation with the market” (Teacher 

2). One of the alumni stressed the meaning of developing a personal motivation to internalize content 

when she stated, “it actually falls to you to start doing it, so you can go and do it afterwards in real 

life” (Alumnus 3). 

Figure 2 provides an overview of the connections between learning paradigms, exemplary activities, 

learning contexts and the intended learning outcomes of each of the aggregate dimensions. 
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Figure 2: A Model for the Learning Process in Technology Entrepreneurship 
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Discussion and Implications 

By examining the technology entrepreneurship education in the context of an engineering master 

degree, we have been able to depict the key dimensions that configure the learning process of students. 

While previous research described exemplary experiences on technology commercialization or 

technology entrepreneurship education (see Barr et al. 2009; Levie 2014), our work moves the 

discussion a step forward by connecting the learning activities, the intended outcomes, and the learning 

paradigms from education theory research. As a result, our findings contribute to fill the gap regarding 

teaching models that address the specific challenges of technology entrepreneurship education. 

Our work contributes through the following three aspects. First, our findings support the co-

existence of different teaching paradigms in education programs. Second, they represent evidence of 

the interdisciplinary nature and constructivist enactment of technology entrepreneurship. And finally, 

they propose an interconnected process that links activities, context and outcomes in the 

entrepreneurship learning process. 

The advances in entrepreneurship education have brought the field to a consolidation stage. The 

findings from the systematic review completed by Nabi et al. (2017) pointed to a field in transition, but 

where theory and practice are starting to enrich each other. The demands for entrepreneurship 

education impact measurements have been answered by a further elucidation of the content, 

pedagogies, and structure of the training programs. As a result, we can start deciphering the 

relationship between types of learning impact or outcomes and the design of educational programs. Our 

findings suggest that in the case of technology entrepreneurship a wider array of pedagogical methods 

is used, corresponding to the broader spectrum of learning outcomes. Thus, compared to 

entrepreneurship education courses in the business management context (Neck and Greene 2011; 

Piperopoulos and Dimov 2014), we do not see the ‘learning about’ entrepreneurship theory and 

‘learning through’ entrepreneurial practice as excluding options, but instead we observe how they can 

be used in conjunction to drive the learning process of students in technology entrepreneurship. 

Prior research with the objective of exploring the specificities of technology entrepreneurship 

education identified its bridging nature, namely that it connects science and engineering to management 

education. It is different from simply exposing engineering students to generic entrepreneurship 

education, because the focus is on the development and subsequent commercialization of new advances 

in science and engineering (Beckman et al. 2012). As a result, prior findings on the impact of 

entrepreneurship training with engineering students (Karimi et al. 2016; Souitaris at al. 2007) provide 

only limited insights into the unfolding of the technology entrepreneurship process. Our findings show 

how the use of constructivist learning paradigms (social, situated, and existential) in the configuration 

of learning activities is a central element in achieving intended learning outcomes. Here, it is the 

activation and application of knowledge, skills, and competences in known (in-class or labs), but also 

unknown contexts (incubators or external communities of practice) for the student. 

Our findings reinforce the growing body of evidence on the additional educational impact of 

constructivist learning paradigms. As such, they are aligned with the intuition that demand or 
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competence-based models exceed supply models of education when it comes to activating higher-level 

competences (Nabi et al. 2017). A particularity of the teaching model we studied is that there is a 

visible scaffolding approach, which could be a specificity of the technology entrepreneurship learning 

process with science or engineering students. While the master degree students are acquainted with the 

technical knowledge and skills that technology entrepreneurship might require, the business 

management logics of entrepreneurship is not necessarily part of their toolset. As a result, the teaching 

model does not only reflect the entrepreneurship process, but also the diversity of learning paradigms 

that are necessary to build the scaffold. 

We have generated our model based on an in-depth case study and while our learning mechanisms 

are supported by recent entrepreneurship education theory (Robinson et al. 2016), further research is 

needed to understand additional implications. This should include studies regarding the way that 

technology entrepreneurship education models are enacted in a diversity of contexts and whether there 

are additional elements that should be included in the learning process of students. Furthermore, we 

have not joined the discussion about the impact assessment of technology entrepreneurship education. 

The examination of direct and indirect, as well as short and long term effects of these programs will 

enrich and align the discussion regarding the ongoing debate on entrepreneurship education and its 

impact. 

Besides the implications for research in technology entrepreneurship education, our research also 

aims to fill the gap in the practice of entrepreneurship education. As identified by Siegel and Wright 

(2015), student entrepreneurship could be an active driver for technology transfer in the academic 

setting. Nevertheless, technology commercialization and technology entrepreneurship has an 

interdisciplinary nature, which implies that it requires the coordination of actors from different fields 

(often from different departments in the universities) and use of existing or new facilities. Leveraging 

the resources needed for technology entrepreneurship education becomes a complex task. The 

identification and validation of teaching models becomes a first step in a process that converts isolated 

success experiences into actionable guides for education policy makers. 

Conclusion 

Entrepreneurship and technology commercialization education have evolved in parallel tracks for 

the last decades. Entrepreneurship education has gained prominence in practice and in theory. 

Universities across the world now offer courses on entrepreneurship and education researchers have 

also started to examine how entrepreneurship is taught and what type of impacts are achieved. 

Meanwhile, technology commercialization education has often been studied through exemplary cases 

of programs that generated unusual results in specific impact dimensions (for instance number of 

academic spin-offs or student start-ups). The absence of a teaching model for technology 

entrepreneurship education has been a source of concern for researchers and practitioners alike (Barr et 

al. 2009; Nelson and Monsen 2014). 

Entrepreneurship education is reaching a consolidation stage where scholars are starting to 

accumulate evidence on what works and what does not (Nabi et al. 2017) and have extended the use of 
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learning theories and paradigms to explain the underlying dynamics (Robinson et al. 2016). We have 

revisited a technology entrepreneurship education case to propose a teaching model that informs about 

the specificities of the technology entrepreneurship learning process and that is connected to the 

education and learning theories. 

Our findings show that supporting the development of an entrepreneurial mind-set in science and 

technology students requires specific steps. Initially, there needs to be the creation of a knowledge base 

about the nature of the entrepreneurship process. And next, the generation of a space for individual and 

group learning experiences of specific entrepreneurial behavior is necessary. This learning process 

requires additional contributions from the students and the teachers, as well as additional contexts that 

enable deep learning experiences. Therefore, the activation of technology entrepreneurship education is 

by itself an entrepreneurial process, where educators and students mobilize resources to co-create new 

learning experiences. 
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