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1. Presentation of CDIO

CDIO is the acronym for a new educational framework for teaching engineering. The acronym stands for Conceiving – Designing – Implementing – Operating. The aim of CDIO is e.g. to have a closer relation to engineering practice, goal-setting for student’s personal learning and new forms of teaching, e.g. problem – based methods. 

As part of the CDIO –programme, teaching modules for ethics, communication and group work have been developed. I have together with philosopher Martin Peterson been responsible for the ethics module and hence I will present and discuss the module as part of the CDIO-curriculum project. 

The ethics instructor guide is presented on a web-site. It contains so far some general web-resources for ethics instructors, a number of ethical codes for engineers and business and recommendations for books in engineering ethics. In addition to this, some lecture plans will be included.

In my presentation I will

- give a summary of the content of the ethics module

- mention some particular so called “best practices” and

- raise some questions for discussions.

2. Background
As a background and introduction to the ethics module we mention some ethical problems that confront people working in engineering. 

Engineers are frequently confronted with problems that, besides purely technical aspects, also involve ethical aspects. For instance, an engineer involved in the development of new weapon systems has to consider the moral implications of building products designed to kill human beings,  an engineer working in th ecar industry has to decide whether it is morally right to satisfy consumers demand for bigger cars with higher  fuel consumption, threatening to accelerate 

environmental problems or an engineer can calculate and take moral responsibility for some risks  connected to a technical system. By taking  courses in applied ethics engineering students will be better prepared to  face the ethical challenges  likely to arise in their professional life.

3. Learning Objective

What are the goals for ethics teaching?

The learning objectives are threefold: 

to identify, i e to be aware of, to not let routine or habits or rules conceal, moral dilemmas and moral challenges and 

to analyze, i e to get some tools to deal with the moral dilemmas and problems in a rational way (when possible)

and to be familiar with some ethical concepts distinctions, such as e.g. moral dilemma, responsibility, whistle blowing, professional ethics vs. personal ethics, utilitarianism, duty, virtue and rights ethics, intrinsic vs. extrinsic value, etc.
4. Introduction

How should one introduce a course of this kind?

An ethics course can be introduced in different ways: 

Example 1:One week before the course starts a collection of newspaper articles about an moral dilemma with relevance to the student's future profession is distributed. At the first day of the course an ethical role play is played by the students, in which they are instructed to argue for ethical positions different stakeholders can take in this dilemma. 

Example 2: At the begining of the course the students watch a film dealing with a moral problem in engineering. The film is discussed in class.

Example 3: A  case of bad practice or a moral dilemma is presented and discussed.
After the introduction a series of lectures introduce central ethical concepts that are relevant for a deeper understanding of the moral dilemma in question. Students are given the opportunity to discuss some of the major arguments put forwards at the lectures in seminars. At the end of the course, students should write a short paper, in which he or she clarifies his/her personal standpoint on the issue discussed at the introduction (role play, case etc), and argue for that position by using the concept introduced during the course.
The introduction could be followed up at the end of the course when the students, hopefully, can argue in a more conscious and rational way for a position to the moral dilemma introduced at the beginning, by using the concepts introduced during the course. 

5. Model for decision making

1. Problem

What is the problem?

2. Information

What information is needed to solve the problem?

3. Alternatives

Which are the alternatives?

4. Consequences

What are the consequences of the different alternatives?

5. Probabilities

What are the probabilities of the consequences?

6. Value

Evaluation of different consequences:
Whose interests are affected?

Which moral norms or principles are applicable?

7. Decision

(8. Action)

9. Evaluation

How did it work out?

One aim of the instructor’s guide is too provide the students with tools for rational decision making. The decision model helps to structure a moral problem. A model of this kind can here be helpful (it is also often attractive to engineering students because it shows that even ethical decisions can be more or less rational/reasonable). Furthermore, it is also possible to make a numerical calculation of the probabilities (5) and evaluation (6) – from 0 –1. However, when doing that, one must also warn for a simplified view of what a moral decision is all about!

The model should be applied to a real case. For example, about four years ago it was unveiled that there were problems with the brakes on Mitsubishi cars. The car could become a “death trap” according to the press.  A possible scenario is that an engineer working at Mitsubishi finds out about this. How should he/she act?

6. Codes of Ethics

There are two kinds of codes that have relevance for engineers: professional codes and corporate codes of conduct.  This kind of codes set norms both internally for the behaviour in the company and externally  in relation to the surrounding environment.

      Professional codes are the result of a joint decision of a professional organisation or union and they embody the collective wisdom of the profession. Many associations for engineers have formulated their ethical codes. Examples of such associations are National Society for Professional Engineers (US) and Civilingenjörsförbundet (SE). In what ways can they support an ethical behaviour? Are the codes coherent? What are the responsibilities of engineers according to the codes? (see PDF-file) 

      Corporate codes of conduct express corporate norms and values. In what ways can they support ethical behaviour? (see PDF-file)                                  

To discuss professional codes is a natural part of any course on engineering ethics. In our module, we have included some American and the code for the Swedish association of engineers.

7. “Best Practices”

For a potential ethics teacher it can be helpful to see examples of how courses could be outlined.

Let me mention two examples here.

1. Using fiction or films.

To illustrate moral problems it is helpful to use fiction. Books as dystopias like Orwell 1984 or Bradbury Farenheith 451 can be used for this purpose. My own experience is to show a film, The Dekalog by Polish Film director Kryztof Kieslowski

I have shown the first of Kieslowskis films, the 1st Commandment; Thou shalt have no other gods before me!

The story is about a Polish boy and his father, who is teaching computer science. They live in a gloomy suburb of Warschau. The father is fascinated by the new technology and his aim seems to be to prove that the computer can solve any problem facing human beings, even in away superior to man. 

His 11-year old son is eager to use his new skates, the question is whether the ice is thick enough. With the help of the computer the father and his son look for an answer. Bot is it possible to have access to all information needed to draw correct conclusions? ….

The film is very moving and it raises several important moral issues. In this context, the significant question it raises is the trust in technology and its limits.   

2. Ethical Role Playing

An ethical role-playing can be done in different ways and with different purposes. My own experience is from including it in the middle of a course. The students are confronted with some difficult cases, they play adherents of different ethical theories and shall argue for a solution based on their theory. In a first group setting they practice together with their like-minded. In a second group setting they meet and argue with adherents of other theories. The third step is to report in plenary about the conflicts and agreements. The assessment of the role-play was very positive. The students were forced to understand the ethical theory and could also see the point with the theories. …

8. General Resources

Here a sample of valuable web-sites is presented were ethics instructors can find material about both applied ethics and professional ethics. 

General Resources for Ethics Instructors

Websites 

Ethics update: http://ethics.acusd.edu/index.html

Onlineethics.Centre for Engineering and Science: http://onlineethics.org/

Association for Practical and Professional Ethics: 

http://php.ucs.indiana.edu/~appe/home.html
Institute of Electronical and Electronics Engineers (IEEE):

http://www.ieee.org/portal/

National Institute for Engineering Ethics: http://www.niee.org/
Engineering ethics at Texas A&M University: http://ethics.tamu.edu/

Civilingenjörsförbundet: http://www.cf.se/

9. Books

Can Ethics Be Taught? (1993) Piper  et al, Harvard Business School Press, ISBN: 0875844006

The Teaching of Business Ethics (1999) , Cummins, J.,  Institute of Business Ethics, ISBN: 0952402076 

Technology and Ethics, A European Quest for Responsible Engineering.(2001) Eds Goujon, P and 

Hériard Dubriel, B, Leuven, Peeters

Ethics in Engineering Practice and Research (1998) Whitbeck, Caroline, Cambridge: Cambridge Univ. Press 
Ethics in Engineering, (1996) Martin and Schinzinger New York : McGraw-Hill
There are by now a great number of books dealing with engineering ethics. We point at a few that we ourselves have used in our teaching. Let me especially mention Technology and Ethics. 

This anthology is the result of a common European project aimed at producing books on applied ethics from a European perspective. 

I was in the editorial team for this book on Technology and ethics, which consisted of ethicists, practitioners, technologies and sociologists. 

The book Technology and ethics, A European Quest for Reponsible Engineering, is divided in three parts: 

1. Engineers within Technical Institutions, which deals with problems in engineering ethics, 

2. The Development of Technical Systems, which deals with moral responsibility of technical institutions and  

3. Technological Development as a Societal Issue, dealing with ethical issues at a macro level. 

Among the contributors one finds Brenda Almond from GB, Gerard Fourez from Belgium, Johan Schot from Holland and Günter Ropohl from Germany. It is a truly European contribution to ethics and technology, although, the postscript is written by Carl Mitcham.

10 Responsible for this page  and resource persons for further contacts: 
Prof. Göran Collste, Centre for Applied Ethics, Linköping University, gorco@cte.org.liu.se

Dr. Martin Peterson, Philosophy Unit, Royal Inst. of Tech, Stockholm.  martinp@infra.kth.se

Now, this ethics module is so far a general instruction for ethics teaching. The reason for this is that the participating departments represent different engineering programmes. Added to it one might include specific modules on, for example, teaching ICT-ethics for computer scince programmes or gen-ethics for biotechnology programmes.

Finally I will introduce some questions for discussions, i e also questions that we have discussed in the project.

How can one use an instructor’s guide of this kind? Can it be used by any teacher of engineering who wants to include ethics in his or her course? Who shall teach courses on engineering ethics? What are the requirements?

My opinion is that engineers can teach ethics, if they themselves has taken an ethics course. Ethicists can teach a if they are willing to learn about the practice, I e the field of engineering.

