
EGR 108: Ethics in Professions - Scienti fic, Personal 
and Organizational Frameworks 

 
Spring 2008 

 
Same links as previous version 
 
Same photo, but my title needs to be changed to Adjunct Professor of Engineering Ethics 
on the CEE site 
 
Instructor: Dan Vallero [link], daniel.vallero@duke.edu, or 660-5200 (Duke CEE 
Department Office)  
 
Office Hours by Appointment 
 
Course goal:  
 
To enhance the understanding of personal and organizational expectations of ethical 
behavior during a professional career, using case studies, projects, and experiences from 
engineering, science, medicine, and technology.  
 
Course objectives:  
 

1. Consider the ethical lessons from the history of science and technology;  
2. Discuss and examine ethical issues: psychology and philosophy of reason and 
morality, confidentiality, risk and safety, social responsibility, fraud and malpractice, 
legal aspects of professionalism, and environmental ethics;  
3. Analyze case studies for their ethical content and possible solutions to complex 
issues in professional life, using analytical tools like force fields and decision trees;  
4. Evaluate the consequences of decisions from various ethical perspectives; in 
particular, be able to react to a changing "work" environment and select from various 
options for ethical decision; and,  
5. Consider what it means to be professional and ethical based on standards of 
practice and the degree to which these are mutable under different circumstances 
dictated by societal institutions.  
 

Room and Times:  
 
Center for Interdisciplinary Engineering, Medicine and Applied Sciences (CIEMAS) B, 
1466 Ð Tuesdays from 6:00 Ð 8:30 p.m. 
 
Text:  

¥ D.A. Vallero, 2007, Biomedical Ethics for Engineers: Ethics and Decision 
Making in Biomedical and Biosystem Engineering, Academic Press. 

 



Other resources (will be referenced, but not necessary to purchase):  
¥ Classic Cases in Medical Ethics, Pence, McGraw-Hill 
¥ Biomedical Ethics, Mappes and Degrazia, McGraw-Hill 
¥ Taking Sides: Clashing Views on Controversial Bioethical Issues, Levine, 

McGraw-Hill 
¥ Socially Responsible Engineering: Justice in Risk Management, D.A. Vallero and 

P.A. Vesilind, John Wiley & Sons. 
¥ Paradigms Lost, D.A. Vallero, Butterworth-Heinemann 
¥ Hold Paramount, A.S. Gunn and P.A. Vesilind, Brooks-Cole  
¥ The Responsible Researcher: Paths and Pitfalls , Sigma Xi.  
¥ PasteurÕs Quadrant: Basic Science and Technological Innovations , Stokes, 

Brookings 
¥ Character is Destiny, Gough, Primas 
¥ Engineering Ethics, Harris, Pritchard and Rabins, Wadsworth 
¥ Ethics in Engineering, Martin and Schinzinger, McGraw-Hill 
¥ Engineering Ethics, Fleddermann, Prentice Hall  
¥ Engineering Ethics, Mitcham and Duvall, Prentice Hall  
¥ Engineering Ethics and the Environment, Vesilind and Gunn, Cambridge 
¥ Publications from National Academies, websites (notably ÒEthics Online,Ó Illinois 

Institute of Technology, Texas A&M and Penn State), and professional 
organizations (NSPE, ASCE, ASME, IEEE, AMA).  

¥ Blank composition book for weekly journals.  
 
Evaluation:  
 

Personal, topical journals (10%) - Each week, the beginning of class discussion 
will be available to discuss observations recorded in journals. These include 
discussions of current topics in the news, movies, lyrics, etc. There is no length 
recommendation, just enough to cover your personal account. These are your 
personal journal entries, so I will not ÒgradeÓ the entries. You decide what to 
share with your group and with the class. The grade is based upon what you share.  
 
Homework/Case Analyses/Quizzes (35%): Each student will complete 
assignments related to two specific ethical themes, beginning with an open-ended 
ethical question assigned to the student (based on the studentÕs prospective career 
choices, interests, background, as well as the need to cover all topics. The 
instructor will make the final decision on the topic assignment. The quizzes will 
cover readings and class discussions. The frequency of quizzes depends on the 
instructorÕs need to assess progress. Fewer quizzes will be given if the class 
demonstrates an understanding of the subject matter as evidenced by class 
discussion. 
 
In-Class Discussion (20%) Ð This course is a seminar, meaning that the student 
shares in making it a success. Each student will provide a summary of the work to 
date on progress in analyzing ethics cases. This will include application of the 
analytical tools given in the text and handouts. The student will be the principal 



source of information regarding the specific topical area. In other words, your 
fellow students are depending on you to provide them with the information they 
will need for their own projects and cases. In-class (and occasionally out-of-class) 
group projects will consider various topics pertinent to professional ethics.  
 
Presentation (10%): Beginning in Week 5, each student will give a 7-minute 
class presentation on a specific topic assigned from the list below.  
 
The topics to be discussed will include:  
 

Technology &  Engineer ing: Presented: 
¥ DC-10  Week 4 
¥ Nanotechnology Week 4 
¥ Math and science education challenges Week 5 
¥ Bhopal MIC Week 5 
¥ Seveso dioxin and other toxic clouds Week 5 
¥ Ford Pinto  Week 7 
¥ Nuclear Energy - Chernobyl/Three Mile Island  Week 7 
¥ Collapses (Hyatt in KC, bridge in Minnesota) Week 7 
¥ Space exploration (including the shuttles) Week 7 
¥ Citibank building  Week 7 
¥ Surveillance (warrants, electronic fences, etc.) Week 8 
¥ Weaponry (including IEDs, smart systems, drones) Week 8 
¥ World Trade Center (Terrorism)  Week 8 
¥ War and peace Week 8 
¥ Software/information  Week 9 

Medical:   
¥ Advance directives  Week 3 
¥ Malpractice and defensive medicine Week 3 
¥ Diagnotics (nanobiotechnology) Week 4 
¥ Therapeutics (nanobiotechnology) Week 4 
¥ Therapeutic misconception Week 5 
¥ Product tampering Week 6 
¥ Nanog Week 6 
¥ In vitro fertilization Week 6 
¥ Pleuropotent cell research Week 6 
¥ Beginning of life Week 6 
¥ End of life, dignity and extraordinary measures Week 6 
¥ Definitions of death Week 6 
¥ Human enhancement Week 9 
¥ Plastic surgery (ÒmakeoversÓ) Week 9 
¥ Performance enhancement (sports, academics, etc.) Week 9 
¥ Organ donation Week 9 
¥ Thalidomide  Week 9 
¥ Devices Week 9 



¥ Coma cases Week 9 
¥ Genetic testing & treatment  Week 10 
¥ Santillian case and other mistakes  Week 10 
¥ Duke hydraulic fluid case Week 10 
¥ Informed consent (Tuskegee Syphillis Trials)  Week 10 
¥ Lead in children  Week 10 
¥ Treatment of ADHD  Week 10 
¥ DES  Week 10 

Environmental:   
¥ Biotechnology Week 3 
¥ Malthusian View Week 3 
¥ Biofuels Week 3 
¥ Sustainability Week 3 
¥ Global climate change Week 4 
¥ Acid rain Week 4 
¥ Asbestos (Libby, Montana) Week 6 
¥ Life cycle analysis Week 6 
¥ Genetically modified organisms Week 6 
¥ Chimeras Week 6 
¥ Oil and other hazardous spills  Week 6 
¥ Solid waste Week 6 
¥ Hazardous waste Week 6 
¥ Dead zone in the Gulf of Mexico Week 11 
¥ Love Canal/Times Beach  Week 11 
¥ Lead (Pb) exposure and effects (including international 

trade, Durham drinking water) 
Week 11 

¥ Fuel additives Week 11 
¥ CAFƒ standards (efficiency) Week 11 
¥ Mercury (Minimata, South Florida)  Week 11 
¥ Cadmium (Itai Itai disease)  Week 11 
¥ PCBs Week 11 
¥ DDT and other pesticides Week 11 
¥ Circle of poison  Week 11 
¥ Coral reef destruction  Week 11 
¥ Iron Gate Dam Week 11 
¥ Fairness and environmental justice Week 11 
¥ Combined animal feeding operations Week 11 
¥ Loss of eco-diversity and invasive species Week 11 

¥ Inuits and other highly exposed populations Week 11 

Research:   
¥ Need for scientific code of ethics? Week 3 
¥ Teaching responsible conduct Week 3 
¥ Dual use Week 8 



¥ Human subjects  Week 8 
¥ Informed consent (Nazi, Tuskegee, Belmont report)  Week 8 

¥ Authorship  Week 8 
¥ Intellectual Property Week 8 
¥ Animal research  Week 8 
¥ Conflicts of interest Week 8 
¥ Research integrity  Week 8 
¥ Science versus public health  Week 8 

Societal:   
¥ Duke lacrosse case Week 3 
¥ Politics Week 5 
¥ Legal issues of immigration (IDs, borders, amnesty, in-state 

tuition, etc.) 
Week 5 

¥ First amendment Week 5 
¥ Second amendment Week 5 
¥ Torture Week 8 
¥ Military tribunals versus civilian courts during wartime Week 8 

 
 
The presentation will describe the case and will address the successes and failures 
involved in the case, including analysis of why it occurred and how well it was 
handled, as well as recommendations on how the problems could be prevented in 
the future.  
 
Final Paper (15%): The student will prepare a one-page handout for the class 
that summarizes the studentÕs findings about two major issues in professional 
ethics. In addition, the student will prepare a paper, not to exceed 15 pages 
(graphics, tables, and appendices do not count against the page maximum). In 
addition to the cited materials, the paper should include a listing of all materials 
used in evaluating the cases (e.g. websites, data bases, handbooks, etc.). The 
paper is due on the last regular class meeting prior to the final exam. 
 
Final Exam (10%): The exam will give you an opportunity to synthesize our 
discussions, the readings, videos, discussions and lectures. Will likely include 
case studies and your interpretation of the moral and ethical implications 
presented, key principles, terms and concepts of personal and organizational 
ethics, and application of analytical tools introduced during the semester. The 
exam will be handed out in the last regular class meeting. The student has the 
option to take the exam outside of class. However, if the exam is not received by 
the instructor via email by 1:00 p.m., Fr iday, May 2, 2008, the student must sit 
for the exam at the regularly scheduled exam period (Saturday, May 3, 2008 
from 7:00 p.m. to 10:00 p.m.) in the classroom (CIEMAS B, 1466). All times 
are Eastern. 
 



Quote to Consider :  
"The only ethical principle which has made science possible is that the truth shall be told 
all the time." C.P. Snow (1959).  

 

Par t 1. Intr oduction to professional ethics 
 
Topics:  

¥ Bioethics 
o Thought Experiments 

¥ Role of Ethics in Science, Engineering and Technology  
¥ Pretest - l i n k  
¥ What is Ethics? What is Morality?  
¥ Ethics as a Philosophical Concept  
¥ Values  

 
Assignment of two questions to each student: 
 

1. Should the medical and engineering professions police emerging technologies? If 
so, how? If not, why not? 

2. What should physicians hold paramount in their practice?  
3. Nurses? 
4. Attorneys?  
5. Engineers?  
6. Accountants?  
7. Military officers? 
8. Journalists? 
9. Financial planners and stockbrokers? 
10. K-12 teachers? 
11. College professors? 
12. Researchers? 
13. Business executives? 
14. Advertisers? 
15. Clergy? 
16. How do euthanasia and assisted suicide differ from extraordinary medical 

treatment to prolong life? 
17. Under what conditions is it appropriate for a professional to deny service on the 

basis of right of conscience? 
18. Is in vitro fertilization moral, and how does this apply to embryonic stem cell 

research? 
19. What types of performance enhancements are ethical? 
20. Is it morally permissible to conduct research on animals? 
21. Is it ethical to modify the genetic material of microbes? É. of plants? Éof  

animals? 
22. What is the proper legal balance between preventing medical malpractice and 

encouraging defensive medicine? 
23. Should truth-telling by a physician be influenced by the patientÕs culture? 



24. Is the death penalty morally permissible? 
25. Is abortion morally permissible? 
26. Is euthanasia morally permissible? 
27. Is animal research morally permissible? 
28. Is torture ever morally permissible? 
29. What are the conditions of a just war? 
30. How should costs and benefits be calculated in environmental resource decisions? 
31. How should costs and benefits be calculated in public health decisions? 
32. Should health insurance availability be based upon employment? 
33. Are certain advance directives too risky for patients? 
34. What is a sufficient factor of safety in medical devices? 
35. What is a sufficient factor of safety in engineered systems? 
36. How and when should the precautionary principle be applied in medicine? 
37. How and when should the precautionary principle be applied in engineering? 
38. What is the difference between affirmative action and equality? 
39. Should medical practitioners take a modern version of the Hippocratic Oath? 
40. How should the harm principle be applied to engineering projects? 
41. How should the veil of ignorance be applied to healthcare decision making? 
42. How should the categorical imperative be applied to genetic testing? 
43. How should the social contract be applied to the legal profession? 
44. What are the similarities and differences between the morality of embryonic stem 

cell research and racism? 
45. Is it morally permissible to withhold medical treatment for religious reasons? 
46. What does it mean to be human and how does this affect beginning-of-life and 

end-of-life decision making by professionals? 
47. How does the Tragedy of the Commons apply to environmental protection? 
 

 
Readings:  

¥ Text: xi - 24 
¥ Additional source: Kant, The Metaphysics of Morals (summarized by instructor) 
¥ Ancillary information from the National Academy of Engineering and Vallero  

 

Par t 2: Professionalism 
 

¥ What is a Professional?  
o Caveat Emptor v. Credat Emptor  
o Ethike aretai  
o Social contract theory  
o Standards and practice  

¥ Professional Engineering Values: An overview of modern society and normative 
behavior  

¥ Case Study Video: Do Scientists Cheat?  
¥ Case Studies in Health and Safety  

 
In Class Discussion and Exercise: Codes of Ethics in Your Future 



 
Readings:  

¥ Text: Pages 25 Ð 50 
¥ Handout of Environmental Monitoring Case Study from Responsible Conduct of 

Research Seminar 
 

Par t 3: Intr ansigent and Emerging Ethical Issues 
 
Discussion: Current Issues 
 
Readings:  

¥ Text: 51 Ð 138 

 
Par t 4: Success and Failure  
 
Discussion: Guidance for case analysis will be provided and discussed. 
 
Topics:  

¥ Logic and ethics 
o The valid argument and the syllogism  
o Fallacies and logical pitfallsÕ  

¥ Five types of failure 
¥ Failure analysis 

o -Decision force field  
o -Event tree and critical path (PERT)  
o -Net goodness analysis  
o -Line drawing  
o -Decomposition of ethical problems (Penn State website)  

¥ Questions: Factual versus Conceptual versus Ethical  
¥ Case Study Videos:  

o Incident at Morales: An Engineering Ethics Story  
o Stampede of Zebras  

 
Readings:   

¥ Text: 201 Ð 262 
¥ A Case on How Engineers Can Fail - l in k  
¥ Handout on how to analyze ethical cases. 

 
"Now when you work out where to draw the line, your guess is as good as mineÉ"  
(Coldplay - God Put a Smile upon Your Face) 
 

Par t 5: Trust 
 

¥ Codes and canons 
¥ Truth 



¥ Groupthink 
¥ Right of conscience 

 
Readings:   

¥ Text: 139 - 168 
 
Quote to Consider :  
"Will you tell me how to prevent luxury from producing effeminacy, intoxication, 
extravagance, vice and folly?" (John Adams to Thomas Jefferson).  
"For what a man would like to be true, that he more readily believes." Francis Bacon (in 
Novum Oganum).  
 
Group Discussion: What is ÒfairÓ? 
 
Group Discussion: Inequity, favoritism, and non-uniformity. What did the Greeks 
mean by saying that equals should be treated equally and non-equals treated 
unequally? 
 
Readings:  
 

¥ Text: Chapters 2 and 3. 
 
Bonus:  
 
Free lecture on how to write a scholarly paper, from abstract to references. 
 
Quote to Consider :  
"They profess to know better than others the nature of certain matters, and to know better 
than their clients what ails them or their affairs." Everett C. Hughes (1963).  
 

Par t 6: Science and Ethics 
 

¥ Brief History of Science and the Scientific Method (e.g. Aristotle, Bacon, Boyle, 
Hobbes, Newton)  

o Apriori v. Aposteriori  
o The Philosopher's Stone to Blastocysts to "De Silico" research (Socrates, 

Heraclitus, Kant, Mill, Aquinas)  
¥ Science Paradigms (Kuhn, Stokes) and Ways of Knowing  
¥ Responsible Conduct of Research  

o Institutional Review Boards  
o Animal Research  
o Alternatives  

¥ The concept of "Risk" and Decision Force-Fields  
 
Group Discussion: Ample margin of safety and the precautionary principle. 
 



¥ Case Studies  
¥ Personal Ethics  

o Character versus Personality  
o Formation of Conscience and Reason: Synderesis 
o Ethics and Morality  
o Failure and Success  
o Avoidance of Vice É Cultivation of Virtue  

¥ Organizations  
o Workplace ethics  
o Inclusiveness  
o Professional practice  
o Codes of Ethics  

¥ Videos:  
o Professional Ethics and Science 
o Professional Ethics and Engineering 
 

Readings:  
¥ Text: 169 - 200 
¥ Additional References on Science and Risk:  

o 1. Hold Paramount, A.S. Gunn and P.A. Vesilind, Brooks-Cole  
o 2. Fundamentals of Ethics for Scientists and Engineers, Seebauer and 

Barry, Oxford;  
o 3. The Responsible Researcher: Paths and Pitfalls, Sigma Xi;  
o 4. Engineering the Risks of Hazardous Wastes, Vallero, Butterworth-

Heinemann  
o 5. PasteurÕs Quadrant: Basic Science and Technological Innovations, 

Stokes, Brookings;  
o 6. Trust Us, WeÕre Experts! Rampton and Stauber, Tarcher/Putnam;  
o 7. Virtue of Prosperity, DÕSouza, Simon and Schuster;  
o 8. Character is Destiny, Gough, Primas;  
o 9. The Perception of Risk, Slovic.  

 
Quotes to Consider :  
 
"Character is destiny." Heraclitus  
 
"Science is a human activity inseparable from the societal atmosphere of its time and 
place. Scientists, therefore, are influenced - consciously or unconsciously - by the 
political needs and urgencies of their society." Anne Fausto-Sterling (pp. 207-208 in 
Myths of Gender: Biological Theories about Women and Men). 
 

Par t 7: Academics: The Br idge to Professional Ethics  
 
Topics:  

¥ Video: Academic Integrity: The Bridge to Professional Ethics  
 



Class Discussion: Academics at DukeÓ 
¥ Is plagiarism immoral?  
¥ What is intellectual property?  
¥ How well does the Duke Standard do in asserting ethical behavior? 

 
Readings:  

¥ Bulletin of Information and Regulations  
 

Quotes to Consider :  
"Will you tell me how to prevent luxury from producing effeminacy, intoxication, 
extravagance, vice and folly?" (John Adams to Thomas Jefferson) 
 
"The Ôhonor systemÕ has been around for a long time, but it seems to have changed its 
character over the years. In the past the rules were clear, if arbitrary, and though the 
honor system implied that students should not be continually policed into obeying them, 
those who were discovered breaking the rules were punished swiftly and sometimes 
severely. Nowadays there is often less emphasis on enforcement, with the implicit (and 
sometimes explicit) belief that those who act irresponsibly or even dishonestly will suffer 
most in the long run." Sigma Xi, Honor in Science (1984) 

 
Par t 8: Sustainability and Environmental Ethics  
 
Topics:  

¥ Engineering the Environment  
¥ Environmental Justice  
¥ Man versus Nature?  
¥ Teleology or Deontology?  
¥ Eco-ethos and Extremes  
¥ Case Studies  

 
Class Discussion: How can we apply a life cycle analysis to professional decisions? 

 
Readings:  

¥ Text: 291 Ð 328 
¥ Rock and Roll Ethics - l i n k  

 
Quote to Consider :  
"In Tennessee there is an old saying: When you are in a hole, stop digging." Al Gore, 
Earth in the Balance (1992).  
 
 
New Link to EGR 165 course site 
 

 
Par t 9: Justice  



 
Topics:  

¥ Fairness 
¥ Virtue 
¥ Utility 
¥ Precaution versus risk 

 
Class Project: " Hidden Agendas"   
 
Readings:  

¥ Text: 263 Ð 290 
¥ Engineer's Responsibilities for Sustainability and Peace - l in k  
¥ Handouts and website links to codes.  

 
Quotes to Consider :  
"The notion of a decision is thus a sort of model or logical structure which is used to 
bring some conceptual order out of the endless variety of observations that one might 
make about management, about science, and about the uses of science in the assistance of 
managers." William T. Morris (The Analysis of Management Decisions, 1964).  
 

Par t 9: Professionalism 
 
Topics:  

¥ Macro and micro perspectives 
¥ The future 

 
Readings:  

¥ Text: 329 - 342 
¥ Handouts and website links to codes.  

 

Par t 10: Review and Evaluation  
 
Note: Final Paper and Handout due last regular class meeting.  
 
Electronic files (e.g. MS Word) are okay. 
 
Go forth, do well, and do good!  
 
Final Exam: Saturday, May 3, 2008 from 7:00 p.m. to 10:00 p.m. in classroom CIEMAS 
B, 1466.  
 
Quote to Consider : 
"Excellence is habit." (Aristotle) 
 


