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SCIENTIFIC ETHICS: Scientific Research in Modern Society
Prof. Robert M. Hazen

Syllabus for Fall Semester, 2005: Enterprise 173, Monday (1:30-4:10pm)




Office:  

East Building 202




Office Hours:  
Mon (after class) or Wednesday (3:30-4:15)




Phones:

703-993-2163 (GMU)







202-478-8962 (Geophysical Lab)




E-Mail:

r.hazen@gl.ciw.edu

Course Objective: Scientists in the United States are taught how to do science with skill and rigor, and the United States produces most of the world’s best scientists. Yet science majors in this country rarely are asked to examine the limits of science and the ways that science and society may come into conflict. 
This seminar is designed for science majors to examine the role of science in society in general, and the ethical responsibility of scientists in particular. The course will draw on a wide range of sources, including newspapers, scientific reports, history of science texts, plays, and novels about the scientific process, as well as movies, TV, poetry and art. 

This seminar-style course deals with many issues in scientific ethics, including obvious issues of misconduct (fraud, plagiarism, improper authorship, massaging data) and more general issues (how to select research topics, dealing with the public, political misuse of scientific data, animal and human testing, and more). We will do a fair amount of reading, including scientific ethics statements by major societies and a wide variety of essays, editorials, news stories, novels and plays that deal with ethical situations. We’ll also watch segments from movies that portray scientists and read some original controversial papers and study their aftermath. The main student effort, and the basis for most of the grade, is coming to class prepared to engage actively in the discussions.


Required Course Texts (*I will supply copies of those marked *):
Bertold Brecht, Galileo (1940)


Michael Crichton, Jurassic Park (1990)


Carl Djerassi, Cantor’s Dilemma (1989)


Stephen Jay Gould, The Mismeasure of Man (1981)

* Robert Hazen, The Breakthrough (1988; Part I)


Henrik Ibsen, An Enemy of the People (1865; Arthur Miller adaptation)


Sinclair Lewis, Arrowsmith (1925; St. Swithin’s plague section)


*Janelle Rohr (editor), Animal Rights: Opposing Viewpoints (1989)


Mary Shelley, Frankenstein (1816)

* Sigma Xi, Honor in Science (1991)

* National Academy, On Being a Scientist: Responsible Conduct in Research 

(1995)

Selected Movies:


Metropolis (1926)



Dr. Strangelove (1964)


Forbidden Planet (1956)


Medicine Man (1992)


Jurassic Park (1993)


The Prize (1963)


Frankenstein (1931)



The Core (2002) 


The Fly (1958 and 1986 versions)


Dr. Jekyll and Mr. Hyde (1932 and 1941 versions)

Selected Web Resources on Scientific Ethics


http://www.chem.tamu.edu/organic/ethics.html

http://www.acs.org/careers/empres/conduct.html  


http://www.nih.gov/news/imews/guidelines.html

http://www.acs.org/instruct/ethics.html 


http://www.cwru.edu/affil/wwwethics/

http://www.chem.vt.edu/ethics/ethics.html
Examples of Other Course Sources: 


Robert L. Stephenson, Dr. Jekyll and Mr. Hyde (1885)


Spencer Weart, “The Physicist as Mad Scientist,” Physics Today (June 1988)


Joseph Wright of Derby, “Experiment with the Air Pump,” oil on canvas


Space Policy Institute, “On the Origins of Scientists and Engineers”


Walt Whitman, “The Learned Astronomer”


e e cummings, “O sweet spontaneous earth”

KEY DATES



Monday, September 5 – Holiday, no class



Tuesday, October 11 – Class #6 (Monday is a holiday)

Monday, October 17 – No class; Smithsonian trip

Monday, October 24 – Paragraph on your final project due

Monday, October 31 – Mid-term essay on Cantor’s Dilemma

Monday, December 5 – Final presentations

LECTURE SCHEDULE and READING

PART I: Science as a Human Endeavor
Class #1. Introduction: The nature of science (Aug. 29)

1. The Syllabus: Class schedule, readings and other sources, grading policy

2. Definitions: Ethics, morals, philosophy, “standard practice”

3. Different ways of knowing

a. Different kinds of knowledge

b. Is truth absolute? Facts versus opinions.

      4. Science as a way of knowing

a. The scientific method

b. Experimentation

c. Mathematical models of physical reality

5.The sociology of science 

a. branches of science and their idiosyncrasies

b. popular images of scientists

Class #2. What motivates scientists? (Sept. 12)

1. The need for knowledge

a. Knowledge as a source of power

b. Should we obtain knowledge for knowledge sake?

c. Science and technology

2. Obtaining knowledge – the modern research enterprise

a. Who does science? Why become a scientist?

b. Issues of race and gender.

c. Who pays for science?

Reading: Brecht, “Galileo”


Movies: “Marie Curie”

Class #3. Who should control knowledge? (Sept. 19)

1. Should government limit access to knowledge?

2. Should some research be forbidden?

3. What’s wrong with science education today?


Reading: Frankenstein and the Preface to Science Matters

Movies: “Frankenstein” in various versions

Class #4. Scientists and their Motivations (Sept. 26)

1. Why do science? Fame, money, power, curiosity, and the public welfare.

2. Should scientists be opportunistic?

3. Can scientists be unbiased?

4. Reprise: Is truth absolute?


Reading: The Mismeasure of Man, Chapters 1, 2, 3 and 5.


Movies: “The Prize”

PART II: Scientific Misconduct and Scientific Fraud

Class #5. Scientific misconduct and fraud – Obvious cases (Oct. 3)

1. A survey of ethics policies (AAAS, Sigma Xi, etc.)

2. The W. W. Crook III case

3. The Jan Hendrik Schön case

4. How do we police obvious cases of misconduct and fraud?


Reading: AAAS and Sigma Xi policies and handouts

Class #6. Scientific misconduct and fraud – Grey areas (***TUESDAY, Oct. 11)

1. The David Baltimore case
2. The Paul Chu case; abuses of peer-review

3. Cold fusion and polywater


Reading: The Breakthrough, Part I, and handouts


Class #7. Take-home laboratory on the “Science in American Life” exhibit at the Smithsonian Institution’s National Museum of American History. (No class on Oct. 17th)

Class #8. Issues of Authorship and Credit (Oct. 24)

1. Who deserves to be a coauthor? The ordering of coauthors.

2. Citing other peoples’ work
3. Double publishing

4. The Abu-Eid case
5. The David Palmer case

6. The Bird/Bassett case

Reading: I’ll provide copies of several relevant articles. This is a good time to get 

      a start on the rather extensive readings for weeks 9 and 10. 


Assignment: A one-paragraph description of your project is due next Monday!

Class #9. Cantor’s Dilemma – issues in ethics (Oct. 31) 

This week will serve as the “midterm” exam. Read Carl Djerassi’s novel and identify as many ethical issues as you can. Look for tiny details, as well as big concerns. Rank these issues in order of their seriousness.  Be prepared to present and defend your choices in class. In addition, write a 1000-word essay on what you consider to be the three most serious ethical problems depicted in the novel and why.

PART III: Ethical Choices in Research

Class #10. Reprise: Should some research be forbidden? (Nov. 7)

1. Animals in research

2. Medical research – testing new drugs

3. Genetic engineering

Reading: Arrowsmith (St.Swithin’s plague section), Jurassic Park and excerpts from Animal Rights
Movies: “Jurassic Park,” “Dr. Jeykyl and Mr. Hyde,” “The Fly,” “GATTICA”
Class #11. Science vs. religion (Nov. 14)

1. Are science and religion in conflict?

2. Creationism and creation “science”


Reading: Excerpts from National Academy’s “Science and Creationism”


Movies: “Inherit the Wind”


Class #12. Risk Assessment (Nov. 21)

1. How do we make choices involving risks?

2. Does the public always have a right to know about risks?

a. Natural disasters

b. Health alerts

c. Terror alerts


Reading: “An Enemy of the People”

Class #13. No class; final project preparations. (Nov. 28)

Class #14. Student projects on an issue of scientific ethics. (Dec. 5)

YOUR RESPONSIBILITIES

I expect all students to attend class, to complete the readings, and to participate in class discussions.  If you must miss class for any reason, please send me an e-mail (at r.hazen@gl.ciw.edu) or a voice mail message (at 703-993-2163) BEFORE the class begins.

HONOR CODE

All assignments and projects must be done on your own. All students at GMU are governed by the provisions of the honor code, as given in the catalog. 

GRADING POLICY

Your grade will be based on your point total:


950 or more
= A

820-859
= B 

700-739
= C


900-949
= A-

780-819
= B-

600-699
= D


860-899
= B+

740-779
= C+

below 600
= F

Points can be earned in many ways, including:


Class attendance (20 points per class x 11 classes)


220 pt


Class participation and preparation (20 points per class x 11)

220 pt


Essay on visit to Smithsonian Museum exhibit



100 pt


Extra-credit video clips, articles, music, etc. (10 points x 10 classes)
100 pt

 

“Midterm” paper and discussion of Cantor’s Dilemma


250 pt


Final Term Project







250 pt


Total possible points                          


        
        1,140 pt 


I keep a grading notebook.  You can ask me at any time to check or confirm your point total. Your grade depends only on the point total.  Here are a few details on the options.  

Class Attendance: This seminar depends on everyone’s active participation and preparation. You will, therefore, receive 20 points for each class that you attend, for a total of 220 points. In emergency situations – if you are sick, or have to be away for urgent reasons – you must notify me before the class. 



Class Participation and Preparation: Although rather subjective, I will evaluate your level of preparation and participation each week. It is essential that you come to class prepared and ready to engage in all discussions. You can receive 20 points each week for a total of 220 points.

Essay on Visit to Museum Exhibit: During week #7 there will be no class. Instead you will visit the National Museum of American History exhibit on “Science in American Life.” Write a 500-word (about 2-page) essay on your impressions of the exhibit, specifically addressing the question: Does this exhibit portray science in a favorable or unfavorable light? This essay is worth 100 points.

Extra-credit video clips, articles, music, etc: Any class you can bring in a relevant movie clip (~5 minutes), article, piece of music, etc. that’s related to the topic of the week for an extra 10 points credit. If it’s an article, be sure to make copies for everyone. If it’s a piece of music, be sure to have a way to play the piece for the class. 

Midterm Essay and Discussion on Cantor’s Dilemma (October 31st): Carl Djerassi’s novel Cantor’s Dilemma touches on numerous ethical issues, from minor to serious. Read the novel and make careful note of as many ethical issues as you can find – even seemingly minor details. List these issues in order of their seriousness, and be prepared to discuss and defend your choices in class. Also, write a 1000-word essay on what you consider to be the three most serious ethical problems, and why you choose those three. This important exercise is worth 250 points – a significant fraction of your grade.

Final Project and Essay on an Issue of Scientific Ethics (December 5th): Choose a topic related to scientific ethics that is of interest and significance to you. Study this topic with print and web resources and present your analysis of the ethical situation and possible resolution. I will ask you to provide a one-paragraph description of your proposed project on October 24th. 

