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Abstract: We present a research-in-progress project on teaching business design 

at an engineering school. We describe our teaching approach based on 

experiential learning, systems thinking and service-dominant logic. We highlight 

how we try, by repetition, to help the students understand the principles/ patterns 

that exist in the practice and to understand how the same principles and patterns 

can be used in different contexts. Our goal is to learn how to enrich their skills 

by teaching how to be creative, to apply business design thinking and to illustrate 

with concrete examples. Our hope being that the students, then, could reuse - 

what they have learnt in the course – outside the course, in their professional and 

private life. 

Keywords: teaching; business design; experiential learning; cognition; system 

thinking.  

 

1 Introduction 

The business environment today calls for a skillset further developed than what is taught 

in traditional engineering education. Students need to develop skills for recognizing and 

evaluating business opportunities and risks, for communicating effectively, for taking 

informed decisions in the workplace, for working in a multidisciplinary team, and for 

engaging in lifelong learning (Shuman et al., 2005). 
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We teach business in an engineering school. Our goal is to provide future IT engineers with 

the conceptual tools and the experience 

• to setup their company; 

• to understand the business requirements of the products / services they will need 

to develop; 

• to find their first employment.  

 

We teach a course called "Business Design for IT Services" in the School of Computer and 

Communication Sciences of the Ecole Polytechnique Fédérale de Lausanne, Switzerland. 

This course has been taught since 2010. It is taught by the last author. It has always been 

an optional course in computer science. The attendance is typically 25 students;20 of them 

have no prior business experience or education. The course lasts 14 weeks with 3 periods 

per week.  

 

Throughout the years, we have noticed the following issues:  

• Students tend to make generic business models, often based on an observation, 

but target a loosely-defined customer segment (for example, selling pizza on-line 

for customers who look for good food). Such a description lacks the specificity 

necessary to implement a concrete plan that would support an explicit competitive 

advantage. In addition, it defines only loosely what the customers’ expectations 

are.  

• Students can define a business model but have difficulties generating multiple 

business models and comparing them.  

• Students have difficulties designing a business solution: for example, finding 

concrete and existing business partners, or defining the precise role of the IT 

system. Often, they underestimate the human-related aspects. 

 

Students have difficulties understanding the concrete implications of business 

publications that they often write using a generic style: for example, to define a product, a 

student might recommend adopting a market-driven approach as opposed to a supplier-

view approach. It is unclear to students how this is translated in the day-to-day work of an 

engineer. In summary, students do not design business strategy as they design an IT system, 

and their business models are not well connected to reality. Our goal in this course is to 

learn how to improve their skills by teaching them how to, creative, and to apply business-

design thinking and to provide concrete examples. 

2 Current Understanding 

Business courses, at the master’s level, differ from traditional engineering classes in their 

teaching approaches hence in their structure. In most curricula, there is a variation of the 

problem- or project-based learning method (also called experiential learning method). 

Experiential learning is based on the prior work of Dewey (Dewey, 1938) and Lewin 

(Lewin, 1946) 

 



 

Different kinds of business courses exist:  

• Entrepreneurial courses – often project-based, involve teamwork, and business 

idea development. Currently, entrepreneurial courses are primarily offered by 

business schools at the universities. Most courses offer a subset of four 

educational aspects: (1) about entrepreneurship (importance of entrepreneurship, 

context and meta information), (2) for entrepreneurship (knowledge on how to be 

self-employed, in creating new ventures), (3) in the business context (conducting 

real projects), and (4), through pedagogy (cognitive, conative and affective 

factors) (Mäkimurto-Koivumaa and Belt, 2015).  Both formal and informal 

methods are used in teaching (Hynes, 1996). The theoretical and conceptual 

frameworks fall into the category of the formal methods, whereas skill building, 

attribute development and behavioral change are a part of the informal 

entrepreneurial education (Hynes, 1996).  

• Innovation management and strategy courses – case-based teaching, use of 

frameworks (such as Porter’s five forces), empirical analysis, and industry best 

practices.  

• Economics and finance courses – micro- and macro-economics, financing and 

accounting courses that rely on formalized assumptions and mathematical models.  

 

The first two kinds of courses are based on embodied cognition (feelings, experience, 

intuition) (Barsalou, 2008). The third one is based primarily on brain-based cognition 

(analytical capabilities). Our course is of the first kind. But our approach differs in the 

systematic use of experiential learning (through multiple iterations) in which we teach 

business design both generically (using the same overall design framework) but with 

increasingly elaborate heuristics. Our approach is based on systems thinking: with generic 

systemic principles and context-specific heuristics.  

We base our approach on Kolb’s cycle (Kolb, 1984) – one of the experiential learning 

models. We implement the four steps defined by Kolb as follows: 

1. Concrete experience (or practice): Students build an embodied experience by 

being confronted with reality, they also test their analysis and design skills 

without prior academic knowledge about what to do at that level of analysis.  

2. Reflection on the experience (or pattern): Students recognize relevant 

information and tools they have gathered in the experience. We then relate this 

knowledge with domain-specific concepts. They connect their experience with 

their mental model. Business publications are typically used to help 

conceptualize the patterns.  

3. Generalization of the reflection (or principles): This is a step through which we 

abstract the reflection to make it context-independent. The benefits are that we 

explain to the students that what they learn in business design and in IT system 

design might not be so different and that they can reuse their engineering design 

skills and problem-solving skills in a different context.  

4. Application of the generalization: This is an iteration, either in a different 

context or in further refinement, of the existing analysis 
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In our course, we capture the implementation of the Kolb cycle by constantly using the 

keywords: “practice, patterns, and principles”. We also typically iterate through seven Kolb 

cycles in a semester-long course (14 weeks). Using Kolb's cycle, we help students 

understand concretely the service concept. A service is a way to structure a problem in 

order to define which value brings value to someone and to setup an organization to provide 

this value (Vargo and Lusch, 2004). We apply service-dominant logic in multiple contexts: 

• In the first class, to help the students understand how they can use what they will 

learn in the course for their own benefit – or in concrete terms, to pass the exam. 

In this case, the professor is the customer and they need to understand how to 

create value for the professor to be “paid” with a grade.  

• Then, in the subsequent six weeks, the students reuse and further develop their 

knowledge through individual work on business cases that we have previously 

developed on Amazon. 

• In the final seven weeks, the students apply their knowledge, through group 

work, on their own project idea. They also analyze, using their newly developed 

skills, business cases presented by keynote speakers.  

The novelty of our teaching method is the application of general systems thinking 

(Weinberg, 1975) at the principle level. The design process we use in our teaching focuses 

on epistemology (the relation between mental models and reality), on ontology (by defining 

formally and using systematically service systems) and on analogical reasoning (by reusing 

knowledge from context to context). It includes heuristics from strategic thinking, 

marketing, business-process modeling. It is based on the SEAM method (Wegmann, 2003).  

3 Research Question 

With a combination of individual and group works that combine minimal guidance 

teaching, feedback sessions and instructional theory, students can develop their analytical 

and design skills. We organize the exercises such that the students have to repetitively use 

the same frameworks, but in different settings. Ideally, the repetition creates redundancy, 

which provides a means to retain learnings and to develop automaticity (Logan, 1990). 

However, we notice that the students have difficulties in relating the different parts of the 

courses. They do not necessarily see the analogies. Even if they do, they have difficulties 

applying the analogies to a new context.  

The research question is, “How do we repetitively use experiential learning to fully engage 

students in the learning process in a way that they can embody their experience and reuse 

it in different contexts?”.  

 

4 Research Design Applied to the Course Structure  

We adopt the Information Systems Research Framework by (Von Alan et al., 2004) to 

conceptualize and organize our research. The research opportunity comes from the 

observation that the business environment has an increasing need for IT engineers with 

professional skills (Shuman et al., 2005). Our research goal is to design an artifact, the 



 

syllabus of the business-design course, that fits IT engineering students, and that will help 

them when they go into the business world (environment). 

 

 
Figure 1 Research Design 

 

In the evaluation, we use surveys and a selection of qualitative evaluation methods 

(Patton, 1990). Such techniques enable us to include students, and their regular feedback, 

in our research iterations.  

Structure of the Course  

In the course, an existing or imaginary business reality is conceptualized and represented 

in a model. So, there is a need for “collecting” information on the reality, and possibly for 

“imagining” a business out of this reality (for new businesses), and “representing” this 

business in the model. The list below illustrates how we modify the context of the course 

material to help the students understand how to work with the same generic concepts, but 

in different concrete contexts. We use the term “professor” to designate the person who 

leads the course together with the teaching staff. We put an emphasis on who leads which 

steps (leadership analysis) and on the emotional distance between the case and the students 

(with the assumption that if this distance is small, the students will be more engaged in the 

work).  

 

• Introductory Example: Analysis on How to Prepare for the Exam They Will 

Take for the Course.  

 

Leadership analysis:  

- collection: done by the students under the guidance of the professor;  

- imagination: done by the professor;  

- representation: done by the professor.  
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Emotional distance: The example is central to the students’ lives (as we 

analyze the students taking the exam at the end of the course).  

  

• Amazon Cases 

  

Leadership analysis: 

- collection: done by the professor who created the case;  

- imagination: not necessary;  

- representation: done by students.  

 

Emotional distance: The cases are remotely related to students. Even if the 

students understand what Amazon does, it is difficult for them to relate their 

idea to a company as mature as Amazon.  The Amazon case is still useful as 

it illustrates how business courses are traditionally given (through real cases) 

and because Amazon managed to grow extremely well through innovation and 

customer relationship management.  

 

• Keynote Presentations 

 

Leadership analysis: 

- collection: students listen to and interview the speakers;  

- imagination: not necessary;  

- representation: done by students.  

 

Emotional distance: These cases are quite close or very close to students. for 

example, one student who is a colleague and who created a very innovative 

startup; or one alumnus of a competing school who created very popular 

restaurant where the students eat regularly.   

 

• Students’ Group Project 

 

Leadership analysis:  

- collection: done by the students with surveys, interviews, and internet;  

- imagination: done by students;  

- representation: done by students.  

 

Emotional distance: In principle, this project is very close to the students (if 

the students truly engage themselves in the analysis and design process).  

 

 With this progression, in which they use always the same analysis framework 

(proposed in the SEAM method), the students can begin to recognize how to use the same 

framework in different contexts. This is summarized in Table 1, where we illustrate how 

we use repetition to transfer the analysis and design leadership from the professor to the 

students.  

 



 

 
Table 1: leadership analysis of the different works done in the course.  

5 Findings and Contributions 

As a part of our research methodology, we conducted a mid-term survey. The survey was 

taken by 26 students (out of the 27 registered students).  Here are the highlights: 

• The students have difficulties relating business case-studies and academic papers 

to concrete business models.  

• They do not understand how to concretely embed in their model what they 

discover in videos, keynote speeches and in case studies.  

• The length of the papers, of the cases and, of some videos, are an issue and this 

causes them to lose focus. 

 

An unexpected result of this first questionnaire was the dialogue that the questionnaire 

and the discussion of the results triggered between the professor and the students; this 

dialogue continues in the second part of the course. With this dialogue and the course 

modification, the professor can also illustrate how, by his way of modifying the course, he 

adapts to the needs he discovers in his “customers” (i.e., the students) – yet another instance 

of what is taught in the course.   

Another unexpected result of this study was the writing of this paper that will also be 

given to the students to help them understand the principles of how the teaching process 

works and the importance for them to take a true leadership in this process. This paper also 

makes explicit the importance of the principle “collection/ imagination/ representation” 

and of its combination with “principle/ pattern/ practice”.  
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