Integrating Ethics into Technical Courses: A Primer
Union College

25 September 2009

What is Ethics?
"Ethics"—3 senses

A.
Synonym for ordinary morality
MORALITY—Those standards of conduct everyone (that is, every rational person at rational best) wants everyone else to follow even if everyone else's following them would mean having to follow them too.


e.g., "don't lie", "don't kill", "keep your promises"


B.
Field of philosophy ("ethical theory")




Understand morality a rational undertaking


C.
Special standards of conduct***************
ETHICS— any set of morally permissible standards of conduct each member of some particular group wants every other member of the group to follow even if everyone else's following them would mean having to follow them too.

e.g. Hopi ethics, business ethics,  research ethics, engineering ethics

What is TEACHING ethics (in special standards sense)

1.
raise ethical sensitivity

2.
add to ethical knowledge

3.
improve ethical judgment

4.
increase ethical will-power (commitment)

Teaching Ethics: What and How (cont.)
I.
Increase ethical (sense 3) sensitivity

A.
Just raise ethical issues in class regularly (e.g. by question or vignette)—"here is an ethical issue"—no discussion necessary


B.
Brief "war story"—here's what can happen‑‑no discussion necessary (e.g. what happened at Bhopal)

C.
Forensic case study—here's what can happen—no discussion necessary

II.
Increase ethical knowledge 

A.
Pass out code of ethics at beginning of term, tell students to read.


B.
Raise (easy) ethical issue in class and tell students where to find answer in code. Hold responsible for answer on exam or later problem sets (e.g. in mini design problem). Do regularly.


C.
Raise (harder) ethical issues in class a few times (near end of term), allow some discussion (how would you handle this?), point out some pitfalls (if any) of students' proposals, and conclude by describing some standard ways of handling them, explaining advantages and disadvantages, noting connection (or lack thereof) with code. 

http://www.iit.edu/departments/csep/codes/index.html

D.
Include hard ethical issue in design problem and advise them to seek advice from "profession" (list of practitioners, professional committees, other experts). Chance to learn about resources other than code.

III.
Improve ethical judgment (of course, all else equal, knowledge improves ethical judgment, so you did some of already)

A.
Classroom discussion in response to II.A‑D: What would you do and why?  Put student on spot (as in real life).

B.
Homework assignments or exam questions requiring exercise of judgment (and rationale for it). Connects up nicely with writing across the curriculum.

C.
Assign larger projects requiring a report. Report should require recommendation (and rationale), not just statement of facts. Again, connects nicely with writing across curriculum.

D.
Develop programs that require students to solve real problems, for example, a design course where problems are submitted by government agencies or charities. Instructor may have to point out ethical issues if they go unnoticed.

E.
Develop intern (or coop) programs that allow students to get some real world experience while still in school. Require student to keep log recording ethical issues encountered, resolution, and consequences. Use as basis for classroom discussion (in relevant course).


PS:
Faculty who lack real world experience might want to get some too. How about a summer on loan to some business?
IV.
Enhance will‑power (not much you can do, but you can do this much)

A.
Making clear through discussion how much all members of your profession agree will make it easier for student under pressure to say "no".

B.
Providing information about institutional support, whether from profession, government agency, employer's legal department, or advocacy group might also make it easier for a student under pressure to say "no".

C.
Teaching student to defend recommendation may make it easier for her to find support within organization and, having allies, find it easier to say "no".

D.
Teaching student how organization works may make it easier for her to distinguish between bluster, confusion, and real pressure and so easier to say "no" to what is in fact mere bluster or confusion.

Michael Davis, CSEP, IIT (2009)

(Re-)Writing Problems 

How to identify ethics problems in what you teach 
1.
Read relevant profession's code of ethics—what issues?



[If it's in the code, it probably comes up.]

2.
Draw on your practical experience—what bothered you?

3.
Ask practitioners what comes up in their work?


4.
Collect newspaper stories, novels, short stories, and the like that deal with your profession—what comes up there?

5.
Look through texts on your profession's ethics.


6.
Ask your students to write up problems (based on their work experience or on the work experience of someone they interview)


7.
Think about writing a report on research, design work, or evaluation of the material you are teaching: what problems arise in reporting technical results?
8.
Check out the CSEP website:


http://ethics.iit.edu/eac/post_workshop/index.html
http://nsf.printobject.com/
9.
Ask: how could the activity in which such technical judgment is relevant harm someone or embarrass members of my profession?

Michael Davis, Center for Study of Ethics in the Professions, Illinois Institute of Technology, Chicago @2009
(Re-)Writing Problems: Example 1
Problem 10.21 from Moran & Shapiro, Fundamentals of Engineering Thermodynamics, 2nd edition, John Wiley & Sons, 1992:PRIVATE 


A vapor-compression refrigeration system for a household refrigerator has a refrigerating capacity of 1000 Btu/h.  Refrigerant enters the evaporator at -10oF and exits at 0oF.  The isentropic compressor efficiency is 80%.  The refrigerant condenses at 95oF and exits the condenser subcooled at 90oF.  There are no significant pressure drops in the flows through the evaporator and condenser.  Determine the evaporator and condenser pressures, each in lbs/in2, the mass flow rate of refrigerant, in lb/min, the compressor power input, in horsepower, and the coefficient of performance for (a) Refrigerant 12 and (b) Refrigerant 134a as the working fluid.

Above problem modified by J. L. Way:



You work for an appliance manufacturer and are asked by your manager to produce a preliminary analysis and recommendation for a new line of electric household refrigerators.  The vapor-compression refrigeration system is to provide an average cooling capacity of 1000 Btu/h and use company components wherever possible.  Your company's compressors have an isentropic efficiency of about 80%, their evaporators operate between -10oF and 0oF, and their condensers operate with a saturation temperature of 95oF and (subcooled) exit temperature of 90oF. Neither the evaporators nor the condensers have significant pressure drops.  Both Refrigerant 12 and Refrigerant 134a are to be considered as the working fluid.  Pressure values throughout the unit are necessary to spec the plumbing and components.  The required compressor input power is obviously necessary for choosing the compressor unit.  The advertising department wants the annual operating cost (using $0.08/kW.h) and coefficient of performance estimates.  Generate a brief report which includes your analysis, pros and cons for each working fluid, and your final recommendation.

Extra Credit: Include additional pros and cons for each wording fluid by researching beyond the text. (0 - infinity)
Notes:

The analysis is identical in the two versions of the problem except for an additional one-line cost calculation in my version.  The student will determine that the R-12 (Freon) unit holds a 3% advantage over the R​134a unit with respect to input power, operating cost, and coefficient of performance.  This advantage must be weighed against the negative environmental impact of the R-12 unit.  Arguments could be made for the company "jumping on the environmental bandwagon" or being prepared for a legislated ban of R-1 2. Additional research beyond the text would determine that there are differences in the cost, corrosive characteristics, and lifetimes of the two refrigerants, all favoring R-12.
John Way, IIT

(Re-)Writing Problems: Example 2
Name: ________________________________
Section: _______
El Engr 473 - In Class Exercise:
Collaboration Policy: You may collaborate fully with the other students in the course.

Documentation: __________________________________________________________
Lesson 1: Part A. Consider the IEEE Code of Ethics, and the Motorola CD 4000 CMOS integrated circuits data book. Identify and list below the ways in which this databook demonstrates that the engineers in this firm are working in an ethical fashion.
Typical answers:
1. (Item 3) The ranges of operating parameters for each part have been established through design and pre-manufacturing experience and reflect a realistic and honest claim as to the minimum functional, static and dynamic performance of this device.
2. (Item 3) The fact that this databook has undergone revision reflects the fact that experience with the fielded product or changes in the manufacturing process have motivated the engineers to modify the performance specifications to honestly reflect the expected performance of this family of components.
3. (Item 1) The absolute maximum power supply ratings on all parts guarantee that components from this family pose no risk to the user of these parts so long as their supply voltages remain within the specified range.
4. (Item 1) The infinite duration output terminal short circuit times indicate that the component engineers have protected their customers from the potential harmful effects of a shorted component output pin. Thus, no harm to the user will occur, even if the parts output signal node is Incorrectly tied to power ground.
5. (Item 5) The application notes found in the appendix of this databook provide potential users with important background information relevant to the application of this family of components. Not only is information on product design and correct application, warning regarding potential mis-application is also provided.
6. (Item 6) The engineers who designed the parts in this databook were technically competent to perform the designs.
Grading Ethics Assignment 

General Advice:

1. Ask, “What am I trying to do?”

a. Raise ethical sensitivity?
b. Increase ethical knowledge?
c. Improve ethical judgment?
d. Increase will power [warning: no way to measure this]?
2. Design problem (or graded exercise) to measure that

e.g. if purpose is to measure sensitivity, grade on problem should depend on how many issues are identified (and whether they are the ones actually there—the “right ones”)

3. Check to make sure you have taught what you are trying to measure

e.g. did you introduce students to that issue (or to method of identifying issues of that kind)?

4. Choose problem (or graded exercise) format appropriate to class

e.g., if all your other questions are calculations, try to put the ethics into a calculation (e.g. a rounding problem or sign off)

e.g., if you often ask for short answers (a sentence or two), then have an ethics problem requiring the same sort of answer

Essays are great in principle, but not appropriate for everyone (say, someone teaching a class of 300 with no teaching assistants).

5. Keep grading simple

e.g. counting issues (for sensitivity), counting appropriate resources (for knowledge)

even essays can be easy to grade if you keep number of discriminations small (say: 0, 1, 2).

A Format for Ethical Decision Making

1.
State problem (e.g.  “Do I have a conflict of interest?” or even “This makes me uncomfortable”)

2.
Check facts (some problems disappear upon closer examination of situation; others change radically).

3.
State specifications (limits and objectives)—laws, professional code, and corporate rules to be satisfied, cost constraints (e.g. under $200), children to feed, place in life plan (e.g. save company).

4.
Develop list of at least five options (be imaginative, try to avoid “dilemma”—not “yes” or “no” but who to go to, what to say).

5.
Test options, using such tests as the following:

· Harm test—does this option do less harm than any alternative?

· Publicity test—would I want my choice of this option published in the newspaper?

· Defensibility test—could I defend my choice of this option before a Congressional committee, a committee of my peers, or my parents?

· Reversibility test—would I still think the choice of this option good if I were one of those adversely affected by it?

· Virtue test—what would I become if I choose this option often?

· Professional test—what might my profession's ethics committee say about this option?

· Colleague test—what do my colleagues say when I describe my problem and suggest this option as my solution?

· Organization test—what does the organization's ethics officer or legal counsel say about this?

6.
Make a tentative choice based on steps 1-5. Did you solve the problem with which you began?

7.
Make final choice (after reviewing steps 1-6), act, and then ask: What could make it less likely you would have to make such a decision again?

· What precautions can you take as individual (announce policy on question, change job, etc.)?

· What can you do to have more support next time (e.g., seek future allies on this issue)?

· What can you do to change organization (e.g., suggest policy change at next dept. meeting)?

· What can you do to change larger society (e.g. work for new statute or EPA regulation)?

Michael Davis, Center for Study of Ethics in the Professions, Illinois Institute of Technology, Chicago @2008

4

