EGR 108: Ethicsin Professions - Scientific, Per sonal
and Organizational Frameworks

Spring 2008
Same links as previousversion

Same phob, but my title needsto be changed to Adjuna Professor of Engineering Ethics
onthe CEE site

Instructor: Dan Valero [link], daniel.valero@duke.edu, or 660-5200(Duke CEE
Depatment Office)

Office Hours by Appointment
Course goal

To enhance the undestanding of persond and organizationd expectationsof ethical
behavior dunnga professiond career, usng case studies, projects, and experiences from
engineering, science, medicine, and technology.

Course objectives:

1. Congder theethical lessonsfrom the history of science and technology;

2. Discuss and examine ethical issues: psychology and philosophy of reason and
morality, confidentiality, risk and safety, soda responsbility, fraud and malpractice,
legd aspects of professiondism, and environmental ethics;

3. Andyze case studies for thar ethical content and possible solutionsto complex
issues in professiond life, usng andytical tools like force fieldsand decision trees;
4. Evaluae the consequences of decisionsfrom variousethical perspectives; in
paticular, beable to react to a changing "work™ environment and select from various
optionsfor ethical decision; and,

5. Consde what it meansto be professiond and ethical based on standards of
practice and the degree to which these are mutable unde different circumstances
dictated by sodetal inditutions

Roomand Times

Center for Interdisciplinary Engineering, Medicineand Applied Sciences (CIEMAYS) B,
1466 Tuesdays from 6:00D8:30 p.m.

Text:
¥ D.A. Vadlero, 2007 Biomedical Ethics for Engineers. EthicsandDecision
Making in Biomedical and Biosystem Engineering, Academic Press.



Other resources (will bereferenced, but not necessary to purchase):

¥
¥
¥
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¥

Classic Casesin Medical Ethics, Pence, McGraw-Hill

Biomedical Ethics, Mappes and Degrazia, McGraw-Hill

Taking Sides: Clashing Views on Controversial Bioethical Issues, Levine
McGraw-Hill

Socally Responsble Engineering: Judice in Risk Managenent, D.A. Vallero and
P.A. Vesilind, JohnWiley & Sons

Paradigns Log, D.A. Valero, Butterworth-Heinemann

Hold Paramount A.S. Gunnand P.A. Vesilind, BrooksCole

The Responsble Researcher: PathsandPitfalls, Sigma Xi.

Pageur@ Quadrant Basc Sdence and Technological Innowations, Stokes,
Brookings

Character is Destiny, Gough,Primas

Engineering Ethics, Harris, Pritchard and Rabinsg Wadsworth

Ethicsin Engineering, Martin and Schinzinge, McGraw-Hill

Engineering Ethics, Fledde'mann, Prentice Hall

Engineering Ethics, Mitcham and Duval, Prentice Hall

Engineering Ethics andthe Environment, Vesilind and Gunn, Cambridge
Publicationsfrom Nationd Academies, websites (notably GEthics OnlingOlllinois
Ingitute of Technology, Texas A& M and Penn State), and professiond
organizations(NSPE, ASCE, ASME, IEEE, AMA).

Blank compostion bookfor weekly journds.

Evaluation:

Personal, topical journals (10%) - Each week, the beginning of class discussion
will beavailable to discuss observationsrecorded in joumds. These indude
discussions of current topics in thenews, movies, lyrics, etc. Thereis no length
recommendaion, jus enoughto cover your persond account These are your
persond journd entries, so | will nat QyradeOtheentries. Y ou decidewhé to
share with your group and with theclass. Thegrade is based uponwhat you share.

Homework/Case Analyses/Quizzes (35%): Each student will complete
assgnments related to two specific ethical themes, beginning with an open-ended
ethical question assigned to the student (based on the student® prospective career
choices, interests, background,as well as the need to cover al topics. The
ingructor will make thefind decision onthetopic assignment. The quizzes will
cover readingsand class discussions Thefrequency of quizzes dependson the
ingructor@ need to assess progress. Fewer quizzes will begiven if theclass
demondrates an undestanding of the subject matter as evidenced by class
discussion.

In-Class Discussion (20%) BThis course is aseminar, meaning tha the student
sharesin making it asuccess. Each student will provide a summary of thework to
date on progressin andyzing ethics cases. Thiswill indudeapplication of the
andytical tools given in thetext and handous. The student will bethe principd



source of information regarding the specific topica area. In other words your
fellow students are depending on you to providethem with theinformation they
will need for ther own projects and cases. In-class (and occasiondly out-of-class)
group projects will consder varioustopics pertinent to professiond ethics.

Presentation (10%) : Beginningin Week 5, each student will give a 7-minute
class presentation on a specific topic assigned from thelist below.

Thetopics to bediscussed will indude

Technology & Engineering: Presented:
¥ DC-10 Week 4
¥ Nanotechnology Week 4
¥ Math and science education chdlenges Week 5
¥ Bhopd MIC Week 5
¥ Seveso dioxin and other toxic clouds Week 5
¥ Ford Pinto Week 7
¥ Nudear Energy - ChernobylThree Mileldand Week 7
¥ Collapses (Hyatt in KC, bridgein Minnesota) Week 7
¥ Space exploration (induding the shuttles) Week 7
¥ Citibank building Week 7
¥ Surveillance (warrants, el ectronic fences, etc.) Week 8
¥ Weaponty (induding |[EDs, smart systems, drones) Week 8
¥ World Trade Center (Terrorism) Week 8
¥ War and peace Week 8
¥ Software/information Week 9

Medical:
¥ Advancedirectives Week 3
¥ Malpractice and defendve medicine Week 3
¥ Diagnoics (nanobiotechnology) Week 4
¥ Therapeutics (nanobiotechnology) Week 4
¥ Therapeutic misconaeption Week 5
¥ Produd tampering Week 6
¥ Nanog Week 6
¥ Invitro fertilization Week 6
¥ Pleuropoent cell research Week 6
¥ Beginningof life Week 6
¥ Endof life, dignity and extraordinary measures Week 6
¥ Definitionsof death Week 6
¥ Human enhancement Week 9
¥ Plagtic surgery (OnakeoversQ Week 9
¥ Performance enhancement (sports, academics, etc.) Week 9
¥ Organ dondion Week 9
¥ Thdidomide Week 9
¥ Devices Week 9




¥ Comacases Week 9
¥ Gendictesting & treatment Week 10
¥ Santillian case and other mistakes Week 10
¥ Dukehydraulic fluid case Week 10
¥ Informed consent (Tuskegee Syphillis Trials) Week 10
¥ Leadin children Week 10
¥ Treatment of ADHD Week 10
¥ DES Week 10
Environmental:
¥ Biotechnology Week 3
¥ Mathusan View Week 3
¥ Biofuds Week 3
¥ Sudainability Week 3
¥ Globd climate change Week 4
¥ Acidran Week 4
¥ Adgbestos (Libby, Montana) Week 6
¥ Lifecycleandyss Week 6
¥ Gendicaly modified organisms Week 6
¥ Chimeras Week 6
¥ Qil and other hazardousspills Week 6
¥ Solid waste Week 6
¥ Hazardouswaste Week 6
¥ Dead zonein the Gulf of Mexico Week 11
¥ LoveCand/Times Beach Week 11
¥ Lead (Pb) exposure and effects (induding internationd Week 11
trade, Durham drinking water)
¥ Fud additives Week 11
¥ CAFf standads(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 judice Week 11
¥ Combined animal feeding opeations Week 11
¥ Lossof eco-diversity andinvasive species Week 11
¥ Inuits and othe highly exposed popuktions Week 11
Research:
¥ Need for scientific codeof ethics? Week 3
¥ Teaching responsble condud Week 3
¥ Dud us Week 8




¥ Human subjects Week 8
¥ Informed consnt (Nazi, Tuskegee, Belmont repart) Week 8
¥ Authorship Week 8
¥ Intellectud Propeaty Week 8
¥ Animal research Week 8
¥ Conflicts of interest Week 8
¥ Research integrity Week 8
¥ Science versus public health Week 8
Sodetal:
¥ Dukelacrosse case Week 3
¥ Politics Week 5
¥ Legd issues of immigration (IDs, borders, amnesty, in-state Week 5
tuition, etc.)
¥ First anmendment Week 5
¥ Secondamendment Week 5
¥ Torture Week 8
¥ Military tribunds versuscivilian courts during wartime Week 8

The presentation will describethe case and will address the successes and failures
involved in thecase, induding anaysis of why it occurred and how well it was
handled, as well as recommendaionson how the problems could be prevented in
thefuture.

Final Paper (15%): Thestudent will prepare a one-page handoutfor the class
that summarizes the student@ findingsabouttwo major issues in professiond
ethics. In addition, the student will prepare apaper, notto exceed 15 pages
(graphics, tables, and appendices do not countagang the page maximum). In
addition to thecited materias, the pgoe should indudealisting of all materias
used in evaluaing the cases (e.g. webdtes, data bases, handbooks etc.). The
paper isdueonthelast regular class meeting prior to thefind exam.

Final Exam (10%): Theexam will give you an opportunity to synthesize our
discussions, thereadings videos discussionsand lectures. Will likely indude
case studies and your interpretation of themoral and ethical implications
presented, key prindples, terms and conaepts of persond and organizationd
ethics, and application of andytical toolsintroducd during the semester. The
exam will behandead out in thelast regular class meeting. Thestudent has the
optionto take the exam outside of class. However, if theexam is notreceived by
theindructor viaemail by 1:00 p.m., Friday, May 2, 2008 the student mug sit
for the exam at theregularly scheduled exam period (Saturday, May 3, 2008
from 7:00p.m. to 10:00 p.m.) in the classroom (CIEMAS B, 1466) All times
are Eastern.



Quoteto Consider:
"Theonly ethical prindple which has madescience possibleistha thetruth shdl betold
al thetime." C.P. Snow (1959)

Part 1. Intr oduction to professional ethics

Topics.
¥ Bioethics
o ThoughtExpeiments
Role of Ethicsin Science, Engineering and Technology
Pretest - link
Wheat is Ethics? What is Morality?
Ethics as a Philosophical Conagpt
Values
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Assignment of two questions to each student:

1. Should the medical and engineering professionspolice emerging technologies? If

s0, how? If not, why not?

Wha should physcianshold paamountin ther practice?

Nurses?

Attorneys?

Engineers?

Accountnts?

Military officers?

Joumdists?

. Finandal plannas and stockbrokers?

10.K-12 teachers?

11. College professors?

12. Researches?

13. Bugness executives?

14. Advertisers?

15.Clergy?

16.How do euthanasia and assisted suicide differ from extraordinary medical
treatment to prolonglife?

17.Unde what condiionsisit appropriate for a professiond to deny service onthe
basis of right of conience?

18.1sin vitro fertilization moral, and how does this apply to embryonic stem cell
research?

19. Wha types of peformance enhancements are ethical ?

20.1sit morally permissible to condud research on animals?

21.1sit ethical to modify the genetic material of microbes? E. of plants? Eof
animals?

22.What isthe prope legd bdance between preventing medical malpractice and
encouraging defensve medicine?

23. Should truth-telling by a physcian beinfluenced by the paient® culture?

©ONOUITAWN



24.1sthedeath pendty morally permissible?

25.1sabortion moraly permissible?

26.1seuthanasamorally pemissible?

27.1sanimal research morally permissible?

28.storture ever morally permissible?

29.Wha are theconditionsof ajug war?

30. How should cogs and bendfits be calculated in environmental resource decisions?

31.How should cogs and benefits be calculated in public health decisons?

32. Should hedlth insurance availability be based uponemployment?

33. Are certain advance directives toorisky for patients?

34.Wha is a sufficient factor of safety in medical devices?

35.Wha is a sufficient factor of safety in engineered systems?

36. How and when should the precautionay prindple be applied in medicine?

37.How and when should the precautionay prindple be applied in engineering?

38.What isthedifference between affirmative action and equdity?

39. Should medical practitionas take amoden version of theHippoaatic Oath?

40.How should theharm princple be applied to engineering projects?

41.How should thevelil of ignaance be applied to hedthcare decison making?

42.How should the categorical imperative be applied to gendtic testing?

43.How should the sodal contract beapplied to thelegd profession?

44.Wha are the similarities and differences between the morality of embryonic stem
cell research and racism?

45.1sit moraly permissible to withhold medical treatment for religiousreasons?

46.Wha does it mean to be human and how does this affect beginning-of-life and
end-of-life decison making by professionds?

47.How does the Tragaly of the Commonsapply to environmental protection?

Readings
¥ Text: xi-24
¥ Additiond source: Kant, The Metaphysics of Morals (summarized by ingructor)
¥ Andllary information fromthe Nationd Academy of Engineering and Vallero

Part 2: Professionalism

¥ Wha isaProfessond?
o Cawveat Emptor v. Credat Emptor
o Ethike aretai
o Sodal contract theory
o Standadsand practice
¥ Professond Enginesring Values: An overview of moden sodety and normative
behavior
Case Study Video: Do Sdentists Cheat?
¥ Case Studiesin Health and Safety

K

In Class Discussion and Exer cise; Codes of Ethicsin Your Future



Readings
¥ Text: Pages 25D50
¥ Handoutof Environmental Monitoring Case Study from Responsble Condud of
Research Seminar

Part 3: Intransigent and Emerging Ethical |ssues
Discussion: Current Issues

Readings
¥ Text: 51D138

Part 4: Success and Failure
Discussion: Guidance for case andysiswill be provided and discussed.

Topics.
¥ Logic and ethics
o Thevalid argument and thesyllogism
o Fallaciesandlogical pitfallsO
¥ Fivetypesof falure
¥ Fallureandysis
o -Decisonforcefield
o -Eventtreeand critical path (PERT)
o -Net goodnasandysis
o -Linedrawing
o -Decompostion of ethical problems (Penn State webste)
¥ Questions Factud versus Conceptud versusEthical
¥ Case Study Videos:
o Inddentat Morales: An Engineering Ethics Sory
o Stmpeadeof Zebras

Readings
¥ Text: 201D262
¥ A CaseonHow Engineers Can Fail -_link
¥ Handouton howto andyze ethical cases.

"Now when you work out where to draw theline, your guess is as goodas mineE"
(Coldplay - God Put a Smile upon Your Face)

Part 5: Trust

¥ Codesand canons
¥ Truth



¥ Groupthink
¥ Rightof congience

Readings
¥ Text: 139- 168

Quoteto Consider:

"Will youtell me how to prevent luxury from produdng effeminacy, intoxication,
extravagance, vice andfolly?' (John Adams to Thomas Jefferson).

"For wha aman would like to betrue, that he more readily bdieves." Frands Bacon (in
Nowm Oganun).

Group Discussion: What is GairO?

Group Discussion: I nequity, favoritism, and non-uniformity. What did the Greeks
mean by saying that equals should betreated equally and non-equals treated

unequally?
Readings
¥ Text: Chapters2 and 3.
Bonus:
Free lecture on howto write a scholarly pape, from abdrac to references.

Quoteto Consider:
"They profess to know better than others the nature of certain matters, and to know better
then thar clientswha ailsthem or thar affairs.” Everett C. Hughes (1963.

Part 6: Science and Ethics

¥ Brief History of Science andthe Scientific Method (e.g. Aristotle, Bacon, Boyle,
Hobbes, Newton)
o Apriori v. Apogeriori
o ThePhilosophe's Stoneto Blastocysts to "De Silico” research (Socrates,
Heraclitus Kant, Mill, Aquinas)
¥ Science Paradigms (Kuhn, Stokes) and Ways of Knowing
¥ Responsble Condud of Research
o Indgitutiond Review Boards
o Anima Research
o Alternatives
¥ Theconapt of "Risk" and Decision Force-Fields

Group Discussion: Ample margin of safety and the precautionary principle.



Case Studies
¥ Persond Ethics
o Chaacter versus Persondity
Formation of Conscience and Reason: Syndaesis
Ethics and Morality
Failure and Success
Avoidance of Vice E Cultivation of Virtue
¥ Organizations
o Workplace ethics
o Indudveness
o Professiond practice
o Codes of Ethics
¥ Videos:
o Professonal Ethicsand Saence
o Professonal Ethics and Engineering

K
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Readings
¥ Text: 169- 200
¥ Additiond References on Science and Risk:
o 1.Hold Paranount A.S. Gunnand P.A. Vesilind, BrooksCole
o 2.Fundamentals of Ethics for Sdentists and Engneers, Seebauer and
Barry, Oxford,;
3. TheResponsble Researcher: Pathsand Pitfalls, Sigma Xi;
4. Engneering the Risks of HazardousWagdes, Vallero, Butterworth-
Heinemann
o 5.Pageur@ Quadrant Basc Sdence and Technological Innowations
Stokes, Brookings
6. Trugt Us, We®e Expertsl Rampton and Stauber, Tarcher/Putnam;
7. Virtue of Properity, D&oua, Simon and Schuder;
8. Charader is Destiny, Gough,Primas
9. ThePerception of Risk, Slovic.

o O

O O O O

Quotesto Consider:

"Character isdestiny.” Heraclitus

"Science is a human activity inseparable from thesodetal atmosphere of itstime and
place. Scientists, therefore, are influenced - conioudy or uncnsioudy - by the

political needsand urgendes of their sodety.” Anne Faugo-Sterling (pp.207-208in
Myths of Gende': Biological Theories aboutWormen and Men).

Part 7: Academics. The Bridgeto Professional Ethics

Topics.
¥ Video: Acadamic Integrity: TheBridgeto Professional Ethics



Class Discussion: Acadeamics at DukeO
¥ Isplagiarism immoral?
¥ Whatisintellectual propety?
¥ Howwell doesthe Duke Standard doin asserting ethical behavior?

Readings
¥ Bulletin of Information and Regulations

Quotesto Consider:
"Will youtell me howto prevent luxury from produdng effeminacy, intoxication,
extravagance, vice andfolly?' (John Adams to Thomas Jefferson)

"The onorsystemChas been aroundfor alongtime, butit seemsto have changed its
character over theyears. In the past therules were clear, if arbitrary, and thoughthe
honorsystem implied tha students should not be continudly policed into obeying them,
those who were discovered breaking therules were punished swiftly and sometimes
severely. Nowadays there is often less emphasis on enforcement, with theimplicit (and
sometimes explicit) bdief tha those who act irresponsbly or even dishonestly will suffer
mog in thelongrun." Sigma Xi, Honorin Saence (1984)

Part 8. Sustainability and Environmental Ethics

Topics.

¥ Engineering the Environment
Environmental Jugice
Man versus Nature?
Teleology or Deontology?
Eco-ethosand Extremes
Case Studies
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Class Discussion: How can we apply a life cycle analysis to professional decisions?
Readings

¥ Text: 291D328

¥ Rock and Roll Ethics-_link
Quoteto Consider:

"In Tennessee thereis an old saying: When you are in a hole, stop diggng.” Al Gore,
Earth in theBalanae (1992)

New Link to EGR 165course site

Part 9: Justice



Topics.
¥ Farness
¥ Virtue
¥ Utility
¥ Precautionversusrisk

Class Project: "Hidden Agendas’

Readings
¥ Text: 263D290
¥ Enginear's Responsbilities for Sugainability and Peace - link
¥ Handous and webste linksto codes.
Quotesto Consider:
"Thenotion of adecisionisthusasort of modd or logical structure which isused to
bring some conceptud order out of the endless variety of observationstha onemight

make about management, aboutscience, and aboutthe uses of science in the assistance of
manages.” William T. Morris (The Analysis of Management Decisions 1964)

Part 9: Professionalism
Topics.
¥ Macro and micro perspectives
¥ Thefuture
Readings

¥ Text: 329- 342
¥ Handous and webdgte linksto codes.

Part 10: Review and Evaluation

Note: Final Paper and Handout due lag regular class meeting.
Electronicfiles (e.g. MSWord) are okay.

Go forth, dowell, and do good

Final Exam: Saturday, May 3, 2008from 7:00 p.m. to 10:00 p.m. in classsoom CIEMAS
B, 1466.

Quoteto Consider:
"Excellenceishabit." (Aristotle)



