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Engineering Ethics Component
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This document is a collection of the Cal Poly ME faculty’s thoughts on ethics training.
ABET

Criterion 3F:    Understanding of professional and ethical responsibility
1.  
The student will have knowledge of ASME code of ethics.
2. 
The student will be able to identify health and safety concerns associated with their design.

3.
The student will be able to identify situations with ethical concerns.
Criterion 3H:   Broad education necessary to understand impact of engineering solutions in a global, economic, environmental, and societal context
 

1.
The student will be aware of the environmental and economic impact of his/her engineering solutions.

 

Criterion 3J:    Knowledge of contemporary issues
 

1. 
The student will be able to discuss ways engineers are contributing or might contribute to the solution of regional, national, or global problems.

Notes:
For 3F2 we are doing a Failure Modes and Effects Analysis in ME 428, and there should be a specific part of their design documentation that deals with how their product or system can fail or be misused and what steps they’ve taken to prevent this.
Content
What Ethics Is and Where It Comes From – Its Philosophical Underpinnings
Engineering Codes of Ethics

1. ASME Code

2. NSPE Code

3. Ways that a PE Can Get into Trouble (see cases at http://www.murdough.ttu.edu/pdd.cfm?pt=NIEE&doc=EthicsCases) 
Health and Safety Impact

1. OSHA and other safety standards

2. The Two Aspects of Failure – a.  Likelihood and b. Consequences

The Global Perspective

1. Global Warming

2. Sustainable Engineering – Our Ecological/Energy Footprint and the Carrying Capacity of the Earth
3. Economic Fairness
4. Engineering Standards in the Developing World

5. Environmental Standards in the Developing World

6. Employment Conditions in the Developing World

7. See “The Mexican Plow” - http://ethics.tamu.edu/ethics/plow/plow.htm 

Specific Issues

1. Working in the Military/Industrial Complex

2. Working in the Automobile Industry (big, gas guzzling SUVs)
3. Ethical considerations in moving manufacturing overseas into places where work conditions may be sub-standard or environmental standards more lax

Historical Case Studies – Students take a case study, study it, present it and then lead class discussion on it.  Not every engineering failure involves an ethical shortcoming.
1. Shuttle Challenger Explosion

2. Shuttle Columbia Break-Up (NASA not taking photos of damage, design of shuttle skin based heavily on computer models, not tested)
3. Chernobyl Meltdown (engineers overriding safety systems)
4. Kansas City Hyatt Regency Walkway Collapse
5. Citicorp Center (http://www.duke.edu/~hpgavin/ce131/citicorp1.htm) 
6. Corvair (Unsafe at Any Speed)

7. Ford Pinto

8. Hurricane Katrina (inadequacy of levees, not allowing floodgates to be built at the entrance to Lake Pontchartrain) 
9. See http://ethics.tamu.edu/ethicscasestudies.htm 

Non-Historic Case Studies – Present interesting ethical dilemmas

1. See http://ethics.tamu.edu/pritchar/an-intro.htm 

2. See http://www.onlineethics.org/ - National Academy of Engineering

Ethics in the Workplace 

1. The Ethics of Job Hunting (What do you do if you’ve accepted a job and then a better one comes along?)
Engineering and the Legal Profession 

1. The Legal Standards for Liability

2. The Expert Witness Business

3. Reasonable Safety vs. Foolproof Design
Other
Time Plan
The number of credit hours devoted to ME 481 – Ethics is 1.  So there should be 10 contact hours in lab.  In W09 we planned assuming six teams per lab.  We spent our time as follows:

	Session
	Topic/Activity
	Duration

	1
	Explain 481 in general, including ethics portion
	For ethics, 0.5 hours

	2
	Introduction to ethics portion, introduction to ASME and NSPE codes of ethics
	1.5 hours

	3
	Participation in Lockheed Martin’s corporate ethics training; selection of case studies for group presentation
	2.0 hours

	4
	Discussion of individual case studies selected by students for ethics memo assignment
	1.5 hours

	5
	Group presentations of engineering ethics cases
	2.25

	6
	Group presentations of engineering ethics cases
	2.25

	
	Total
	10


Sources

NSPE Code of Ethics:  http://www.nspe.org/Ethics/CodeofEthics/index.html 
ASME Code of Ethics:  http://files.asme.org/ASMEORG/Governance/3675.pdf 
Lockheed Martin corporate training:  www.lockheedmartin.com/aboutus/ethics/
Texas A&M ethics case studies:  ethics.tamu.edu 

ASME’s Ethics Center:  http://www.asme.org/NewsPublicPolicy/Ethics/Ethics_Center.cfm 

NSPE’s ethics webpage:  http://www.nspe.org/ethics/index.html 

National Institute of Engineering Ethics:  http://www.niee.org/murdoughCenter/ 

Engineering lore

Rule of 72
Two-out-of-three rule
1 = 2
CYA – See “structural engineers” and the Challenger disaster in this article
