Opportunity recognition in entrepreneurship education, design principles on fostering competent entrepreneurs in the science domain 
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Introduction

This paper is part of a research project focusing on educational design principles that should help students with a background in Science to become competent with respect to opportunity recognition in business. The recognition of business opportunities is one of the basic competencies of entrepreneurs, and therefore needs attention in entrepreneurship education. Based on existing models, theories and prior experiences we developed and implemented several design principles in a course for students in a Master of Science and Business at Utrecht University. The evaluation and analysis of the learning process and the learning outcomes showed the merits of the principles on intrinsic motivation, avoiding environmental constraints, using prior knowledge and stimulating idea generation in the teaching of opportunity recognition. 

Opportunity recognition in education

In this section the competency of opportunity recognition will be investigated and the relation between opportunity recognition and creativity will be elaborated. First, existing models for education in opportunity recognition and creativity will be described.

Opportunity recognition and creativity 

Recognition of business opportunities where others do not, is a central and unique component of entrepreneurship (Shane and Venkataraman, 2000), and is considered to be the first stage of the entrepreneurial process (Christensen, Madsen and Peterson, 1994). Therefore, the competency of opportunity recognition is fundamental in entrepreneurship education. Kizner (1979) defines an opportunity as the special knowledge an entrepreneur needs to possess about goods or services sold in new markets or combined and to be sold at a profit. According to Kizner, ideas become an opportunity when their commercial value is recognized. Hulbert, Brown and Adams (1997) state that business opportunities are the chance to meet an unsatisfied need that is potentially profitable. Central in these definitions of opportunity recognition, is the creation and / or identification of something novel that is of some value to the customer, the entrepreneur and / or society. Opportunities can be recognized in the form of new products or services, new ways of production, new markets, new resources, or new ways of distribution. Shane and Venkataraman (2000) proposed a model for opportunity recognition, consisting of three stages: opportunity search, opportunity evaluation, and opportunity exploitation. Shook, Priem and McGee (2003) expanded the model with a preceding stage of entrepreneurial intention (see Table 1). In their organizing model these authors included psychological factors, characteristics (i.e., education and past experiences) and cognitions in the process of venture creation and opportunity recognition.

Lucas, Cooper and Rodriguez-Falcon (2006) state that opportunity recognition is a less than conscious process that starts with an initial intuition and involves a subconscious evaluation. This view suggests a psychological process of directed attention, where the direction for any given individual is a function of personal interests and experience.

Table 1: Comparison of models for creativity and opportunity recognition

	Stage >>

____________

Terminology to be used in this paper


	Creativity model

(Wallas/

Csikszent-

Mihalyi)
	Creativity model

(Amabile)
	Novelty Generating Model

(Schweizer)
	Opportunity recognition

(Shook et al.)

	Entrepreneurial intention
	Preparation Incubation
	Problem or task presentation Preparation
	Novelty

seeking
	Entrepreneurial intention

	Opportunity identification
	Insight 
	Response generation
	Novelty finding


	Opportunity Identification

	Opportunity exploration
	Evaluation
	Response validation
	Novelty producing
	Opportunity exploration

	Opportunity exploitation
	Elaboration
	Outcome
	Innovative performance
	Opportunity exploitation


Research supports the hypothesis that creativity, cognition and opportunity recognition are correlated (Hills, Shrader and Lumpkin, 2004; Ward, 2004; Corbett, 2005). Wallas (1926) was the first researcher describing a model for creativity consisting of four stages: preparation, incubation, insight and evaluation. Later this model was extended with a fifth element: elaboration (Csikzentmihalyi, 1996). Amabile (1983) described a componential framework of creativity composed of five stages: 1) problem or task presentation, 2) preparation, 3) response generation, 4) response validation and 5) outcome. Amabile (1983) also developed a three component framework for creativity featuring domain relevant skills, creativity relevant skills and task motivation. Domain relevant skills include knowledge about the domain, technical skills required in the domain, and special domain relevant talent. Creativity relevant skills include an appropriate cognitive style, implicit or explicit knowledge of heuristics for generating novel ideas. These skills also include elements as training, experience in idea generation and certain personality characteristics that are conditional to creativity. Important ingredients of task motivation are the attitude towards the task, and the perception one has of his/her own motivation for the task. Task motivation depends on the initial level of intrinsic motivation toward the task. The presence or absence of salient extrinsic constraints in the social environment influences creativity. Creativity is also influenced by the individual ability to cognitively minimize extrinsic restraints.
Schweizer (2004) presented a novelty generation model that shows great resemblance with earlier models. Her model has four stages of creativity: 1) novelty seeking, 2) novelty finding, 3) novelty producing, and 4) innovative performance. Hills, Shrader and Lumpkin (1999) showed empirically that the recognition of business opportunities is a context specific form of creativity in entrepreneurship. The authors argue for a creativity-based approach to opportunity recognition and formed a five-stage model for the opportunity recognition process which is based on Csikszentmihalyi’s model (preparation, incubation, insight, evaluation and elaboration). Comparison of models (Table 1) for creativity and opportunity recognition shows that many similarities exist between these models, and therefore opportunity recognition may be considered as a domain-specific form of creativity in the context of entrepreneurship. These studies suggest that theories, models, techniques and instruments from creativity research can be applied in instructional design aiming at the acquisition of competencies for opportunity recognition. This study focuses explicitly on the opportunity identification stage and less on opportunity exploration and exploitation.

Teaching opportunity identification
Literature search on the teaching of opportunity identification resulted in only a few publications. Attempts to teach opportunity identification were made by Saks and Gaglio (2004), De Tienne and Chandler (2004), Corbett (2005), Muzychenko (2006) and Jones, (2007). Saks and Gaglio (2004) examined how entrepreneurship educator-practitioners from fourteen top masters-level entrepreneurship programs in the USA conceptualize and teach the opportunity identification process. The results show remarkable consistency across programs regarding pedagogical content and approaches. In another study, Gaglio trained her students in advanced counterfactual thinking techniques to increase their abilities to identify opportunities. De Tienne and Chandler (2004) empirically ascertained a series of interventions on stimulating opportunity recognition by students. In this SEEC training (securing, expanding, exposing and challenging), the authors succeeded in improving both the number of ideas generated and the innovativeness of those ideas. Corbett (2005) coupled opportunity recognition with the stages in experiental learning and learning styles associated with these stages, and gives recommendations for actions needed by students in each stage of opportunity recognition. Muzychenko (2006) focused on international opportunity identification and advocated a competence-based approach for teaching. This approach should not only focus on opportunity identification itself, but also on the self-perceived task competence (self-efficacy) of the entrepreneur, since self-efficacy and opportunity recognition are strongly linked (Kreuger, 2000). As Bandura (1982) stated, self-efficacy can be enlarged by feedback on the degree of mastery obtained by providing the task, encouragement by others and physiological and affective states that can influence the person’s perception of self-efficacy. Nixdorff and Solomon (2007) reviewed the literature on competences for entrepreneurship education and found that creativity and opportunity recognition were cited most often. The authors also advocate the use of creativity in the fostering of opportunity recognition. Jones (2007) described a pedagogy of student-centered learning in the teaching of opportunity recognition, thereby strengthening entrepreneurial skills and abilities, such as risk taking, self-esteem, creativity and taking responsibility.
Corbett (2007) developed the concept of learning asymmetries in the learning to identify entrepreneurial opportunities. The concept is based on how individuals differ in acquiring and transforming information and experience (i.e., learning) in order to identify opportunities. This concept was implemented in the pedagogical model of experiential learning.  
Teaching creativity
Cognitive processes in opportunity recognition show resemblance with creativity cognition (Table 1; see also Kreuger, 2000; Corbett, 2005; Zampetakis and Moustakis, 2006). Therefore the models in teaching of creativity can be of value for teaching of opportunity recognition. Creativity is regarded to be domain specific, meaning that new ideas are builded on a person’s knowledge in a specific domain.  Although a lot can be learned from ways of promoting creativity in different domains (Amabile, 1983; Cropley and Urban, 2000), in this paper we focus on creativity in entrepreneurship education and and business education. 
Gundry and Kickul (1996) used an experiential approach for enhancing students’ abilities to think and to behave creatively in entrepreneurship education. The authors discuss conceptual methods and behavior-centered methods to enhance creativity and give clear instructions for application of these methods. Experiential activities are also promoted by Dewett and Gruys (2007) for the fostering of creativity besides other activities such as completing two individual projects, reading literature and keeping a personal journal. The results suggest that the course had a positive influence on perceptions of creativity.
Ward (2004) is giving attention to the role of knowledge which can either enhance or inhibit creativity, and distinguishes three mechanisms in creation: conceptual, combination and analogical reasoning. 

Some resemblances can be found in methods for enhancing creativity and methods for the fostering the ability of recognizing opportunities. Experiential activities are generally accepted for the enhancement of creativity. Several authors are advocating the use of creativity techniques. Also attention is given to circumstances and atmosphere in the classroom or organization. These findings were applied for the design of entrepreneurship education, with specific attention on the fostering of the competence to recognize opportunities. 
Design research

In this study we used design research as a method of research and therefore this method will  be elucidated shortly. Barab and Squire (2004) formulated a generic definition of design research that encompasses most variations of educational design research: “a series of approaches, with the intent of producing new theories, artifacts, and practices that account for and potentially impact learning and teaching in naturalistic settings”. This type of research aims at the designing interventions in the real world of education. It is conducted as an iterative cycle of design, evaluation and revision. Design principles are intended to help others to select and apply the most appropriate substantive and procedural knowledge for specific design and development of specific education, in this case in entrepreneurship education.. Design research focuses on understanding and improving interventions; a black box model of input-output measurement is avoided. The merit of a design is measured, in part, by its practicality for users in real educational contexts, and it is (at least partly) based upon theoretical propositions and empirical findings. Findings of field testing of the design may contribute to theory building. In design research we take into account the various representations of a curriculum, as defined by Goodlad, Klein and Tye (1979). They made three broad distinctions: the intended curriculum, the implemented curriculum and the attained curriculum. An overview of the representations is presented in table2.

Table 2: Representations of a curriculum according to Goodlad, Klein and Tye (1979).

	Intended curriculum
	· Ideal curriculum (vision or basic philosophy underlying the curriculum) in a blue print

· Formal curriculum (intentions specified in curriculum documents and or materials, such as teacher guide and student guide).

	Implemented curriculum
	· Perceived curriculum (interpretations by users, particularly teachers)

· Operational curriculum (enactment in the classroom, realized )

	Attained curriculum
	· Experiential curriculum (learning experiences from students’ perspective) 
· Learned curriculum (resulting learners outcomes)


A robust design of a curriculum is evidenced by attention to three criteria (McKenney, Nieveen and van den Akker, 2006): 1) consistency among curricular components and across levels; 2) harmony between representations, and 3) coherence with the context of the educational system. In design research several aspects can and should be taken in account. In this paper we aim at the interventions and learning activities of students in relation to opportunity recognition.

Figure 1: Visualization of a design principle
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Design principle on opportunity recognition 

Educational design principles are derived from an understanding of educational processes in a cycle of design research, and can be formulated according to the general description for such principles (McKenney, Nieveen and van den Akker, 2006, p73): 

If you want to design an intervention X (for purpose/ function Y in context Z); then you are best advised to give that intervention the characteristics C1, C2, …, Ci (substantive emphasis); and do that via procedures P1, P2, …, Pi (procedural emphasis); because the theoretical arguments T1, T2, …, Ti; and empirical arguments E1, E2, …,Ei..
Nab, Pilot, Brinkkemper and Ten Berge (2007) and Ten Berge, Nab, Pilot and Ramaekers (2006) formulated design principles for entrepreneurship education, based on a theory of authentic learning. These principles are also founded on empirical findings in a study on an entrepreneurship course for IT students at Utrecht University. In authentic learning, a real problem related to a future professional situation and practices are the key features of the instructional process (Gobert and Pallant, 2004). Authentic tasks and activities should resemble the essentials of professional activities, problems and contexts of entrepreneurship. The use of authentic tasks in education aims at engaging students in that typical sort of problem solving, reasoning and decision making processes that is characteristic for the professional practice. Seven design principles for entrepreneurial education for ICT graduates were formulated with regard to: the working atmosphere, student in the role of problem solver, sort of problems and activities that the student is working on, the role of the instructor, the organization of facilities and infrastructure, the form of assessment, and the multiple roles of the student (Nab, Pilot, Brinkkemper and Ten Berge, 2007). Additionally, a list of competences for entrepreneurs was set up (Nab et al., 2007), as an adaptation of the competences listed by Man, Lau and Chan (2002). This study focuses on the implementation and the effects of the design principles for one of the key competences of entrepreneurs: opportunity recognition.

Design principles on creativity and opportunity recognition

Four design principles on creativity and opportunity recognition were formulated as potential relevant for this study, based on the literature and experiences described above. The formulation is according the general format of principles, outlined above. 

If you want to design entrepreneurship education(X) for the purpose of fostering the competence of opportunity recognition(Y) at graduate Science & Business students (Z) it is recommended to give this education the following characteristics.
1. Strengthen the intrinsic motivation of students(C1), by giving students autonomy in their entrepreneurial goals and the performance of task and projects(P1), supplying them with feedback to confirm the progress in their competence, or giving clues how to improve competences(P2), giving students challenging tasks matching to the level of the student (P3), offering tasks and activities that make an appeal on their technical skills (P4), and giving them tasks and activities that will be experienced as relevant and meaningful for later profession(P5), because of the substantive positive role of intrinsic motivation in creativity processes(T1), that can be fostered by stimulating feedback(T2) and meaningful and challenging tasks(T3).
2. Avoid environmental constraints (C2), by avoiding competition in the stage of idea generation (P6), giving confidence in the way feedback can be expected (P7), assessing creativity only in a formative way(P8),and by  giving students freedom in the way to handle tasks(P9), and avoiding time pressure and other constraints(P10), because of the negative effect that external constraints, negative feedback and competition can have on the process of idea generation(T4), and because of the stimulating effect of freedom on idea generation(T5).
3. Stimulate the use of idea generating techniques(C3), by presenting theoretical background on the subject of creativity and opportunity recognition(P11), practicing heuristics for idea generation (P12),offering students realistic tasks in which techniques can be used(P13), rewarding new ideas by stimulating feedback or assesment of ideas as part of products(P14, because of the positive effect of being known with heuristics of idea generation techniques(T6), the positive effect of experience with these techniques, and the positive effect of stimulation by the learning environment (T7).
4. Evoke prior knowledge (C4), by adapting criteria for business plan, in a way that it should be based on the students’ disciplinary knowledge (P15), because of the positive effect of specific disciplinary knowledge in the generation of new ideas within that field (T8).

Methodology

Educational design
After developing the design principles above, an educational design was made for the course under study. The design principles were implemented in a series of exercises, meetings and assignments during the course. During education data were collected. These data are then used to see if the design principles are relevant and effective, or if they should be altered. 
Data collection

Opportunity recognition and creativity can be measured through tests and through the analysis of products of students (Christiaans, 1992). With questionnaires, it is relatively easy to collect and process data of how people perceive their own ability in recognizing opportunities. However, the results of these tests may be biased by what respondents perceive to be desirable outcomes. The analysis of students’ products of creativity may be more reliable, but this is costly, time-consuming and biased with respect to how assessors perceive creativity during time; what is new now, may not be new after some time. Therefore, assessors must have current knowledge of the domain to judge creativity and innovation within their context (Christiaans, 1992). In our research project we will combine the results of observation, questionnaires, product analysis and interviews in triangulation. The collected data were used for the interpretation of the actual enactment of the educational design and the learning outcomes. For this paper we used the data from:

* A questionnaire for the evaluation of the course with 35 items on a 5-point scale (strongly disagree … strongly agree) and open questions for the evaluations of the course. This questionnaire was administered at the last meeting of the course;

* A questionnaire measuring the students’ perception of the fostering of opportunity recognition by the learning environment. A specific questionnaire with 48 items (on a 5-point scale (strongly disagree … strongly agree) was developed and introduced for this purpose (Nab, Oost, Pilot and van Keulen, 2008). This questionnaire was administered near the end of the course, and 24 questionnaires were collected, two students did not attend this meeting;

* Observations of the learning process in the classroom of all meetings in the presence of teachers and guest lecturers; 
* An evaluation meeting by teachers.

Sample in the study

This research was conducted in the winter of 2007/2008 with a group of graduate students in a course on entrepreneurship in the master program Science and Business at the Faculty of Science at Utrecht University. The students were in the last year before graduation. The sample size of students under study was 26; 8 of them being female (30.8 %). The mean age of the group was 23.7 years. 11 students (44%) had plans to become an entrepreneur sooner or later, with the modus 5 years after this course. Another 11 students (44%) did not have any plans to become an entrepreneur. 3 students (12%) owned a company at the moment of the course. 12 students (47 %) of the students had some other prior experience with entrepreneurship. 

Implementation of principles

In this study we focus on the design principles for opportunity and idea generation. The procedures (Pi) as part of the design principles were implemented in the entrepreneurship course for science students in the master program Science and Business at Utrecht University, and have been described in a teacher manual for the course. 

The course had  broader contents and goals besides opportunity recognition, but these will not be elaborated in this paper. Specifications for the course as a whole are given in table 3.

Thereafter a description will be given of the specific exercises, tasks and pedagogy aiming at the fostering of creativity and opportunity recognition.

Table 3: Specifications of the course

	Credits
	7,5 ECTS

	Meetings
	Monday afternoon, Thursday morning

	Planned hours / week
	20

	Duration
	10 weeks, 50%

	Objectives
	· Developing new and entrepreneurial ways of thinking;

· Brainstorming about new ideas for existing and starting enterprises;

· Recognizing and identifying opportunities for new businesses by mapping social tendencies; 

· Generating innovative ideas (possibly leading to new products and services) using a multi-disciplinary approach in the field of science; 

· Formulating a mission statement for an innovative product (this includes the formulation of a personal mission and a corporate vision);

· Judging ethical questions that play a part in the mission statement (Sustainability);

· Explaining how companies identify interesting market segments and choose a suitable marketing strategy (identifying the target group, doing market research);

· Explaining how businesses can create their own market;

· Explaining the importance of a good management team when starting a business;

· Knowing and applying the different approaches and concepts typical for strategic management;

· Composing a financial plan;

· Knowing who to address for external investment and how to present a business plan to investors;

· Possessing skills and competences like presenting, cooperating, networking, self management, and creativity. 



	Content
	· idea development  and opportunity recognition
· developing a vision and the management team

· developing a business strategy

· marketing

· finance

· patent

· sustainability

	Course format
	· lectures and guest lectures

· working classes

· projects (business plan and consultancy)

· use of electronic learning  environment

	Assessment
	· business plan (40%) including end presentation (10%, group assignment) 

· consultancy including presentation for client (35%, group assignment)

· case solving (15 %, individual)


What is expected of students in this course can be derived from the course manual: “The students are expected to work independently, to use a proactive style in taking initiatives and contacting others, to collect information themselves, etc. The students will be assessed on these skills. There will be interactive meetings, presentations, guest lectures, case studies, etc. In each of these working formats students have a lot of freedom in their personal contribution to the contents of the course and the organization of their own learning”.
1. Pick a metaphor and first acquaintance
The course started with an introduction and getting acquainted with each other. For this purpose a set of picture postcards with a lot of different themes were made available. Each student had to pick one card that had some metaphoric meaning for that person. Next, each student had to give a short presentation elucidating the metaphoric meaning of the card, what they expected to learn in the course and how they felt about entrepreneurship.

This exercise was introduced with the goals of :

· students getting acquainted with each other, and 
· students becoming familiar with metaphoric thinking, as a way to generate new ideas and opportunities.

With this exercise we expected to provide for the  procedures P7-P10, P12 and P14 of the design principles. 
2. Matrix exercise

In the beginning of the course also an exercise was introduced called the “matrix’. Each student had to produce a personal two-dimensional matrix: one axis for personal competences / knowledge areas and the other axis for problems and needs in society as perceived by the student. This could be anything from personal discomforts to large societal problems. Then, the students were asked to look for possible combinations between knowledge and problems, which could lead to the identification of business opportunities. Thy were asked to fill in boxes in the matrix as perceived opportunities to tackle the problem or need. At home students had to work on this matrix, and their perceived opportunities had to be presented at the next meeting. The perceived opportunities could be elaborated in a few steps as a preparation for the business plan, and could be used as a nucleus for their business plan. The goal of the Matrix exercise was:

· provoking students to think about their competences and knowledge
· stimulating awareness of students of problems in their surrounding world and their at they potential contribution to the solution of these problems

· students becoming familiar with the concept of combining knowledge and problems that might lead to opportunity identification
· stimulating students in finding opportunities that could later be elaborated in a business plan

This exercise was expected to contribute to the procedures P1, P2, P5, P7 – P11, and P13 -15 of the design principles mentioned above.
3. Meeting on creativity as a concept

A meeting was planned to give students some theoretical background on creativity and idea generation, as a preparation for exercises in idea generating techniques. Also some exercises were planned to let students experience these techniques.

This meeting had the expectation of:

· improving students’ knowledge on idea generation techniques and creativity

· improving students’ skills and experience in idea generation techniques and enhancing the number of ideas
· making students aware of the possibility to generate ideas and opportunities
This meeting was scheduled to contribute to the procedures  P11- P15 of the design principles for creativity and opportunity recognition.

4. Finding information about identifying opportunities

Students were instructed to find information about different items relevant in entrepreneurship. Two teams had the task to unravel elements of ‘opportunity recognition’ by exploring the relevant literature. In one of the subsequent meetings their findings had to be  presented and the results were published on the website of the course. The contents of these tasks had to be studied by all participants. The expectations in regard to this task are:

· extending students’ knowledge about opportunity recognition as a central item in entrepreneurship
· having students discover models and concepts that can be applied in identifying opportunities

This exercise was expected to contribute to the procedures P1-P6, P9, P11 and P15 of the design principles mentioned above.

5. Experiential learning
Much of the activities in the course were based on experiential learning, where students had to work on authentic entrepreneurial problems. Students were working in groups (of 1 to 4 students, by choice) on two major tasks: producing a business plan, and performing a practical assignment for a company. Teams had to work independently, had to find unique solutions for the problems they were facing, and had to gather information if necessary. The business plan had to be grounded on the students’ science domain knowledge. Conducting lectures were planned to give students some theoretical and practical knowledge, necessary for the business plan. Also sessions have been scheduled to give feedback on the business plan in concept. The business plan had to be presented at the end of the course in front of a panel of entrepreneurs, investors and scientists. Besides teams of students were working on a consultancy project for a science-based company. The job to be done was different for each team. Each project ended with a consultancy report and a presentation for the client.
Our expectations with regard to experiential learning were: 
· having students learn from experience in an authentic context
· finding unique solutions for current problems
· having students apply knowledge and theories in practice
· stimulate students to find concepts and theories by experience, and having them contribute to general knowledge about entrepreneurship
· reflection in a personal development plan about their competence and drive for entrepreneurship
· improving students’  skills and competences

· stimulating students interdisciplinary thinking skills

The pedagogical format of experiential learning was expected to contribute to the procedures P1-P6, P8-P10, and P12 –P15 of the design principles mentioned above.
Results
Observations of the process of learning
All meetings of students with teachers or guest lecturers have been observed and recorded in a report and also experiences from the teachers were discussed and recorded. Table 4 gives an overview of the processes with the results and artifacts that have been observed. 
Table 4: Exercises to stimulate opportunity recognition and idea generation and observed effects

	Exercise / task
	Results and artifacts

	1) Pick a card and first acquaintance
Expected to support the procedures:  

P7-P10, P12 and P14
	Most students took this exercise seriously, picked a card, and presented themselves using the metaphor to introduce themselves and their personal qualities. A few students participated under objection. Afterwards it became clear that students already knew each other from a previous in course, so part of the exercise was not relevant. The use of metaphors in itself was successful.

	2) Matrix exercise
Expected to support the procedures:
P1, P2, P5, P7 – P11, and P13 -15

	The exercise started with some confusion, because instruction was not clear to all. A good example was missing and instruction was not understood by all students. Besides students found it difficult to express their (domain) competences and skills, and even more to make the connect their competences with real-life problems. They had the opinion that one needs to be an expert to be able to meet the perceived needs or problems in society.
But in the end all students came up with new ideas  and opportunities (although less than expected); some based on their competences and domain knowledge. 

Later, a few ideas were elaborated in a business plan, but most students came up with other opportunities to bring to the market.



	3) Meeting on creativity
Expected to support the  procedures: 

P11- P15
	Because of planning problems this meeting had to be organized at another moment than intended. Therefore the information was not presented at the right time. 

Students found it difficult to keep their attention in this meeting. Some students stated that they did not experience this information and exercises very useful. They did one exercise in idea generation and then indicated that preferred not to continue. Energy was dropping during this meeting.
This meeting was not matching the need to know and mastery needs of the students at that moment.

	4) Gathering and interpreting information on opportunity recognition
Expected to support the  procedures: 

P1-P6, P9, P11 and P15
	Teams of students worked seriously on this task. The presentations offered new findings and concepts about opportunity recognition that were useful for others in the production of the business plan. The information from the presentation was published on the website of the course.

	5) Experiential learning
Expected to support the  procedures: 

P1-P6, P8-P10, and P12 –P15
	Students worked enthusiastically on the business plan and the consultancy project, and invested many hours. 
They felt motivated by working independently and making their own decisions. Motivation could be deduced fro the fact that students asked a lot of questions to guest lectures, concerning their business plan. Feedback sessions were planned with peer students and with teachers, to stimulate them to learn from each other and the experiences and to give clues for further improvement. The results of both assignments were good, as judged by external assessors and teachers.


Results from questionnaires

At the end of the course questionnaires were administered to measure students’ opinions about the course in general and especially about the perceived education with regard to the stimulation of creativity and opportunity recognition. Results are presented in the table 5.1 to 5.4.
Table 5.1 : Procedures (P1-P5 & P9) with the aim of strengthening the intrinsic motivation of students (design principle C1)
	Implementation
	Results
	Degree of realization of design principle 

	By giving students autonomy in their entrepreneurial goals and the performance of task and projects

by  giving students freedom in the way to handle tasks
( P1 & P9)


	The lecturer leaves room for students’ own contribution: 4,38

In was stimulated to work independently: 3.29

I could make my own decisions about my business plan : 3,88

I had the feeling that I was in charge of my work: 3.42

I could make my own planning in my work: 2.96

Initiative were rewarded: 3.83

I felt owner of my business idea: 3,71

I felt responsible for the consultancy assignment: 3.86
	++

	Supplying them with feedback to confirm the progress in their competence, or giving  clues how to improve competences

(P2)
	Has been observed; no data from questionnaires. 
	++

	Giving students challenging tasks matching to the level of the student (P3)


	I needed all my skills and knowledge to do the assignments: 2,67

I felt challenged by the tasks and problems I was working on: 3.17

The atmosphere during the course felt energetic: 2.88
	+/-

	Offering tasks and activities that make an appeal on their technical skills (P4)
	No data from questionnaires or observations.
	??

	Giving them tasks and activities that will experienced as relevant and meaningful for later profession (P5)
	I could see the relevance of the tasks and assignments: 2.88
	+/-


Table 5.2: Procedures (P6-P8 & P10) with the aim of avoiding environmental constraints (design principle C2)
	Implementation
	Results
	Degree of realization of design principle

	Avoiding competition in the stage of idea generation (P6)


	I felt welcome in expressing new ideas: 3.83

I kept my business idea secret during the course: : 2.46

I felt safe to express doubts: 4.17 

It felt safe to defend my ideas: 4.13

Students in the course were competing with each other: 2.46

I felt supported by fellow students in the course: 3,52

Communication with students in my project group(s) was free and open: 4,50
	++

	Giving confidence in the way feedback can be expected (P7)
	Expressing new ideas was encouraged: 3,58

New ideas were discussed in a fair and constructive way: 3.46
	+

	Assessing creativity only in a formative way (P8)
	By giving feedback

The assessments gave others a good idea of my creativity skills: 2.39

This course can be brought to an end without creativity and idea generation: : 2.92

Opportunity recognition as felt as a serious criterion in the course: 3.00

The assessments helped me to gain insight in my creativity skills: 2.67
	-

	Avoiding constraints (P10)
	There are too many deadlines in the course: 4,04

I had enough time to do the assignments: 3,25

I had sufficient time to think things over: 3.29

I had to work on too many assignments at the same time: 3, 88

Education in English was reducing my creativity: 1,96

Deadlines were hampering my work: 2.92
	++


Table 5.3: Procedures (P11-14) with the aim of stimulating the use of idea generating techniques (design principle C3)
	Implementation
	Results
	Degree of realization of design principle

	By presenting theoretical background on the subject of Creativity and opportunity recognition (P11)
	Observation and mails: students negative were about this part. 

Teachers were good examples on how to be creative: 2,54 

During the course I have learned to generate new ideas: 2.58
	-

	Practicing heuristics for idea generation (P12)
	I know now to identify business opportunities: 3,54

Observation and mails: students negative about this part
	-

	Offering students realistic tasks in which techniques can be used (P13)
	The consultancy assignment forced me to come up with new ideas: 2.79

Writing the business plan stimulated me to find unique solutions: 2.83

The end presentation stimulated me in looking for new opportunities: 2.70 

	+/ -

	Rewarding new ideas by stimulating feedback or assesment of ideas as part of products (P14)
	In feedback sessions with teachers and by peer feedback (observed)
My new ideas or business opportunities received appreciation by the teachers: 3.67

Teachers reacted constructively when giving feedback: 4.08

Teachers encouraged me to persevere with my work: 3.52

The teachers supported me in generating new ideas; 3,21
	++


Table 5.4: Procedures (P15) with the aim of using prior knowledge in idea generation (design principle C4)
	Implementation
	Results
	Degree of realization of design principle

	Criteria for business plan, in a way that it should be based on the students’ disciplinary knowledge (P14)
	Reactions students: criteria not clear in matrix exercise.

In business plan all groups used their disciplinary knowledge.
	+


General results form evaluation.

The evaluation at the end of the course had some items on the general goals of the course, and can be an indication if the general goals were achieved. Students learned a lot form the writing the business plan (3.92), and somewhat less by the consultancy assignment (3.04). If asked “I know now what is necessary to start a business”, the mean score was 3.83. The course gave students an insight of entrepreneur’s activities, according to the score of 3.71. 
Conclusions and discussion
From observations and from results obtained by the questionnaires it appears that some of the proposed principles (C1-C4) were relevant and effective, whereas others were not in the way they were implemented. 
1. Design principle C1: Strengthening the intrinsic motivation of students

According to the evaluation results students experienced autonomy and freedom (P1), and felt stimulated by feedback on their competences (P2). Tasks could have been more challenging and matching the level of the students (P3). The relevance and meaningfulness of the tasks was not clear to everyone (P5). There are no data collected about the degree that the tasks and activities made an appeal on their technical skills (P4). 
Besides, intrinsic motivation was stimulated by giving students the freedom to compose their team for working on the assignments, and making them autonomous in the idea to be worked out in the business plan. It is clear from our results that tasks should be more challenging, in the way that students will be stimulated to enter the zone of proximal development (Vygotski). If students are stimulated to go beyond the borders of what they already have mastered, and as a consequence receive positive feedback, this will enhance their motivation and self-efficacy. Also it can be concluded that the relevance of tasks and activities was not clear to all students; this may be due to the fact that some students did not have intentions to become an entrepreneur in future, making it difficult for them to see the relevance of entrepreneurial activities. Therefore a clear picture of the students’ level of knowledge, skills and motivation is necessary before clear conclusions can be drawn. 

It can be concluded that the implementation of the design principle about intrinsic motivation should be improved in the next version of the course. The results do not give reason to adapt the design principle itself.
2. Design principle C2: Avoiding environmental constraints

Students did not experience competition during the stage of idea generation (P6). Pressures and other constraints were not hampering their creativity (P10). Furthermore, students felt safe in the way feedback was given during the course (P9). In their opinion the assessments were not provoking their creativity and opportunity recognition (P8). They felt safe in the way feedback was given (P7).
It appears that this design principle was met mostly, except that assessments were not provoking creativity and opportunity recognition. As contended before students were assessed by writing and presenting a business plan, writing and presenting a consultancy task for a company and by solving a case. The explanation on the zone of proximal development as stated above, might be relevant here as well. It is known that assessment is strongly guiding students’ activities and learning processes, and therefore the  implementation of assessment should be adapted in next versions of the course, and in addition students should not be judged during the idea generation stage. As a conclusion, environmental restraints must be avoided in the stage of idea generation, but challenges in the education just above the students’ level are necessary to stimulate creativity, and some pressure and competition might possibly help. The procedures belonging to the design principle should be adapted for further improvement. 
3. Design principle C3: Stimulating the use of idea generation ideas

By observations, questionnaires and conversations it became clear that students were negative about this meeting. In their opinion, paying attention to the theoretical background of creativity and opportunity recognition was not relevant (P11). They did not find it useful to practice ways of idea generation in the course (P12). Also, they were not challenged to use their creativity in the authentic tasks they were performing (P13). Feedback on their products was received positively (P14). 
Again it appears that tasks and activities must be more challenging in order to provoke creativity. Lectures about theory of idea generation and exercises appeared not to be effective in this group of students and in the way they were implemented. Science students in general are not used to express personal thoughts and feelings and there might be a threshold for them to be vulnerable by expressing new ideas. It should be further elaborated. It would be better to stimulate idea generation implicitly by authentic tasks, that match the students’ level. If idea generating techniques are offered, it should be just in time, when students can see the relevance of the techniques. Positive and safe feedback must be maintained as a way to stimulate activities and to enhance self-efficacy with regard to the competence. The design principle on stimulating idea generating techniques should be viewed critically with regard to presenting theory and techniques, and it should be made possible to apply techniques in relevant tasks. 

4. Design principle C4: Evoking prior knowledge

Students indeed had to use their prior knowledge from their bachelor and master program in the business plan and consultancy assignment. Having sufficient domain knowledge was a prerequisite for engaging in the course. Also students did find their prior knowledge necessary to do the task, especially in writing the business plans and doing the consultancy assignment (P15).  This  can be stimulated by giving clear instructions and criteria, and otherwise by making these assignments challenging enough. This design principle must be maintained but can be accentuated more strongly in future versions of this education.
In general it can be concluded that  all four design principles for the fostering of opportunity recognition can be maintained until they can be confirmed or contradicted by empirical  arguments. Some procedures as part of the principles can be maintained, while other procedures obviously need improvement. This will be investigated in the next cycle of our study. 
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