Seminar in Human/Technology Interaction

Human Error in Complex Systems

PSYC 737 -- Fall 2001
	Instructor: Barry Strauch
Phone: 703-978-0292
Email: strauchba@aol.com
Office: Carroll Hall 303
	Office Hours: W.: 6:-7:00pm

Class Time: W 7:20-10pm.
Class Location: Enterprise278 


Week 1

Complex systems, error investigations, and application to psychology

· Define complex systems

· Investigations and investigation data

· Applications of investigation data 

Reading: Perrow (1999), Vicente (1997), and Woods et al.-Chapter 1-3. 

Week 2

Error theory

· Freud, Norman, Rasmussen, Reason, Moray
· Accident proneness
· Systems and error
Reading: Moray (1994), Reason (1990), and The ValuJet Accident

Week 3

Equipment design and error

· Visual information

· Aural information

· Other sources

Reading: Mumah et al. (2000), Rasmussen and Vicente (1987), Sorkin (1988), The Air Florida accident

Week 4

Operators and error

· Fatigue

· Stress

· Chemical impairment

Reading: Lawton and Parker (1998), Smith et al. (1994), Greyhound Accident (Burned Cabins), New Jersey Transit Accident

Week 5

Organization and Regulator

· Equipment acquisition

· Selection, training, operating rules and procedures

· Rules and Oversight

Reading: Reason (1997), Front Royal accident

Week 6

Multi-operator teams

· Teams and groups

· Structure, stability

· Team mental models

· Antecedents and errors

Reading: Foushee (1984), Paris et al. (1999), Detroit ground collision

Week 7

Social-Cultural Factors

· Culture

· Organizational culture

Reading: Moray (2000), Soeters and Boer (2000), Schein (1990), Silver Spring accident

Week 8

Maintenance

· Environmental antecedents

· Inspection

· Communications

· Tools & parts

Reading: Reason (1997), Didcot, Oxfordshire, report

Week 9
Data

· Recorded data

· Records

· Interview data & memory errors

Reading: Hyman (1999), TWA 800-selected portions

Week 10
Data Analysis & Situation Awareness

· Empirical research and analysis

· Inference

· Standards of logic

Reading: Woods et al. Chapter 6, Rasmussen (1990),  Endsley (1995; 2000), 

Week 11
Situation Awareness 

· Situation awareness errors

Reading: Jones & Endsley (2000), Orasanu (1993), Woods et al. Chapter 4, The Cali accident
Week 12

Decision Making

· Classical decision making

· Naturalistic decision making

Reading: Klein (1993), Tverskey and Kahneman (1974), The Kegworth accident
Week 13

Automation

· Ironies of automation

· Effects of automation on performance

Readings: Woods et al. Chapter 5, Bainbridge (1987), Endsley and Kiris (1995), Parasuranam and Riley (1997), Sarter and Woods (1995), The Bright Star grounding. 

Week 14
Wrap up and conclusions

· Research and investigation

· Error prevention

Readings: Rochlin (1999)

Readings
Required text:

Woods, D.D., Johannesen, L.J., Cook, R.I., Sarter, N.B. (1994). Behind Human Error: Cognitive Systems, Computers, and Hindsight. Wright-Patterson Air Force Base, Ohio: Crew Systems Ergonomics Information Analysis Center.
On Reserve:

Aeronautica Civil of the Republic of Colombia. (1996). Aircraft accident report, controlled flight into terrain, American Airlines flight 965, Boeing 757-223, N651AA, near Cali, Colombia, December 20, 1995. Bogota, Colombia: Author.

Bainbridge, L. (1987). Ironies of automation. In J. Rasmussen, K. Duncan and J. Leplat (Eds.), New technology and human error, New York: John Wiley and Son.

Endsley, M.R. (1995). Toward a theory of situation awareness. Human Factors, 37, 32-64.

Endsley, M.R. (2000). Theoretical underpinnings of situation awareness: A critical review. In M.R. Endsley and D.J. Garland (Eds.), Situation awareness: Analysis and measurement. Mahwah, NJ: Lawrence Erlbaum Associates.

Endsley, M. R., and Kiris, E. O. (1995). The out-of-the-loop performance problem and level of control in automation. Human Factors, 37, 381-394.
Foushee, H.C. (1984). Dyads and triads at 35,000 feet. American Psychologist, 39, 885-393.

Hyman, I. E., (1999). Creating false autobiographical memories: Why people believe their memory errors. In E. Winograd, R. Fivush, and W. Hirst (Eds.), Ecological approaches to cognition: Essays in honor of Ulric Neisser. Mahwah, New Jersey: Lawrence Erlbaum Associates.

Jones, D.G., and Endsley, M.R. (2000). Overcoming representational errors in complex environments. Human Factors, 42, 367-378.

Klein, G. (1993a) “A recognition-primed decision (RPD) model of rapid decision making.” In G.A. Klein, J. Orasanu, R. Calderwood, and C.E. Zsambok (Eds.), Decision making in action: Models and methods. Norwood, New Jersey: Ablex.

Klein, G. (1999). Applied decision making. In P.A. Hancock (Ed.), Human performance and ergonomics. San Diego, CA: Academic Press.

Lawton, R., and Parker, D. (1998). Individual differences in accident liability: A review and integrative approach. Human Factors, 40, 655-671.

Moray, N. (1994). Error reduction as a systems problem. In M.S. Bogner, (Ed.), Human error in medicine. Hillsdale, New Jersey: Lawrence Erlbaum Associates.

Moray, N. (2000). Culture, politics and ergonomics. Ergonomics, 43, 858-868.

Mumaw, R.J., Roth, E.M., Vicente, K.J., and Burns, C.M. (2000). There is more to monitoring a nuclear power plant than meets the eye. Human Factors, 42, 36-55.

Orasanu, J.M. (1993). “Decision-making in the cockpit.” In E.L. Wiener, B.G. Kanki, and R.L. Helmreich (Eds.), Cockpit Resource Management. New York: Academic Press.

Parasuraman, R., and Riley, V. (1997). Humans and automation: Use, misuse, disuse and abuse. Human Factors, 39, 230-253.

Paris, C.R., Salas, E., and Cannon-Bowers, J.A. (1999). Human performance in multi-operator systems. In P.A. Hancock (Ed.), Human performance and ergonomics. San Diego, CA: Academic Press.

Perrow, C. (1999). Normal accidents: Living with high-risk technologies (2nd Edition). Princeton, NJ: Princeton University Press.

Rasmussen, J. (1983). Skill, rules, and knowledge; Signals, signs and symbols, and other distinctions in human performance models. IEEE Transactions on Systems, Man and Cybernetics, 13, 257-266.

Rasmussen, J. (1990). The role of error in organizing behaviour. Ergonomics, 33, 1185-1199.

Rasmussen, J., and Vicente, K. J. (1989). Coping with human errors through system design: Implications for ecological interface design. International Journal of Man-Machine Studies, 31, 517-534.

Reason, J.T. (1990). Human Error. New York: Cambridge University Press.

Reason, J.T. (1997). Managing the risks of organizational accidents. Aldershot, England: Ashgate Publishing.

Rochlin, G.I. (1999). Safety operation as a social construct. Ergonomics, 42, 1549-1560.

Sarter, N. B., and Woods, D. D. (1995). How in the world did we ever get into that mode? Mode error and awareness in supervisory control. Human Factors, 37, 5-19.

Schein, E.H. (1990). Organizational culture. American Psychologist, 45, 109-119.

Smith, L., Folkard, S., and Poole, C.J.M. (1994). Increased injuries on night shift. Lancet, 344, 1137-1139.

Soeters, J. L., and Boer, P.C. (2000). Culture and flight safety in military aviation. The International Journal of Aviation Psychology, 10, 111-133.

Sorkin, R.D., (1988). Why are people turning off our alarms? Journal of the Acoustical Society of America, 84, 1107-1108.

Tversky, A., and Kahneman, D. (1974). Judgment under uncertainty: Heuristics and biases. Science, 185, 1124-1131.

Vicente, K. J. (1997). Heeding the legacy of Meister, Brunswik, and Gibson: Toward a broader view of human factors research. Human Factors, 39, 323-328.

Available on the web:

Air Accidents Investigation Branch, (1990). Report on the accident to Boeing 737-400, G-OBME near Kegworth, Leicestershire, on 8 January, 1989. Aircraft Accident Report No. 4/90 (EW/C1095), London, Department of Transport.

http://www.aaib.dtlr.gov.uk/formal/gobme/gobmerep.htm

Air Accidents Investigation Branch, (1992). Report on the accident to BAC One-Eleven, G-BJRT over Didcot, Oxfordshire, on 10 June, 1990. Aircraft Accident Report No. 1/92 (EW/C1165), London, Department of Transport

http://www.aaib.dtlr.gov.uk/formal/gbjrt/gbjrt.htm
National Transportation Safety Board (1982). Aircraft Accident Report, Air Florida, Inc., Boeing 737-222, N62AF, Collision with 14th Street Bridge, near Washington National Airport, Washington, DC, January, 13, 1982. (Report Number: AAR-82-08).Washington, DC:

http://amelia.db.erau.edu/reports/ntsb/aar/AAR82-08.pdf
National Transportation Safety Board. (1991). Aircraft Accident Report, NW Airlines, Inc., Flights 1482 and 299 Runway Incursion and Collision Detroit Metropolitan/Wayne County Airport Romulus, Michigan, December 3, 1990. (Report Number: AAR-91-05). Washington, DC.

http://amelia.db.erau.edu/reports/ntsb/aar/AAR91-05.pdf

National Transportation Safety Board. (1994e). Aircraft Accident Report, Stall and Loss of Control on Final Approach, Atlantic Coast Airlines, Inc. United Express Flight 6291 Jetstream 4101, N304UE Columbus, Ohio January 7, 1994. (Report Number: AAR-94-07). Washington, DC.

http://amelia.db.erau.edu/reports/ntsb/aar/AAR94-07.pdf

National Transportation Safety Board. (1996). Railroad Accident Report, Collision of Washington Metropolitan Area Transit Authority Train T-111 with Standing Train at Shady Grove Passenger Station, Gaithersburg, Maryland January 6, 1996. (Report Number: RAR-96-04). Washington, DC.

http://www.ntsb.gov/Publictn/1997/RAR9702.pdf

National Transportation Safety Board. (1997). Marine Accident Report, Grounding of the Panamanian Passenger Ship ROYAL MAJESTY on Rose and Crown Shoal near Nantucket, Massachusetts June 10, 1995. (Report Number: MAR-97-01). Washington, DC.

http://www.ntsb.gov/Publictn/1997/MAR9701.pdf

National Transportation Safety Board (1997). Aircraft Accident Report, In-flight fire and impact with terrain, ValuJet Airlines, flight 592, DC-9-32, N904VJ, Everglades, Near Miami, Florida, May 11, 1996. (Report Number: AAR-97-06). Washington, DC.

http://www.ntsb.gov/Publictn/1997/AAR9706.pdf

National Transportation Safety Board (1997). Railroad Accident Report, Near head-on collision and derailment of two New Jersey Transit commuter trains, near Secaucus, New Jersey, February 9, 1996. (Report Number: RAR-97-01). Washington, DC.

http://www.ntsb.gov/Publictn/1998/RAB9815.pdf

National Transportation Safety Board. (2000). Highway Accident Report, Collision of Greyhound Lines, Inc. Motorcoach with Tractor Semi-trailers on the Pennsylvania Turnpike, Burnt Cabins, Pennsylvania June 20, 1998. (Report Number: HAR-00-01). Washington, D.C.

http://www.ntsb.gov/Publictn/2000/HAR0001.pdf

National Transportation Safety Board (1994). Aircraft Accident Report, Controlled flight into terrain, Federal Aviation Administration, Beech Super King Air 300/F, N82, Front Royal, Virginia, October 26, 1993. (Report Number: AAR-94-03). Washington, DC. 

http://amelia.db.erau.edu/reports/ntsb/aar/AAR94-03.pdf

National Transportation Safety Board (2000). In-flight Breakup Over the Atlantic Ocean, Trans World Airlines Flight 800, Boeing 747-131, N93119, Near East Moriches, New York, July 17, 1996. (Report Number AAR-00-03). Washington

Honors Policy

George Mason University has a code of Honor that each of you accepts by enrolling as a student. Each of you is expected to adhere to that code of honor. 

If any of you have any questions regarding current situations or future situations, remember that I am your first contact on this. Please come and see me.

Grading 
20% for case presentations
Each case presentation will count 20% towards your grade. Depending on the accident, one to two people will present each case, with a different case presented each week. Please contact me if the case to which you are assigned contains transportation-related information with which you are unfamiliar.

75% for term paper

Term papers will be due the last day of classes, no exceptions. Select an accident in a complex system for which a report has been written, and discuss the report. I will have more information on the assignment shortly.

5% for class participation
Class participation refers to discussion in-class, and the quality of your contributions to the discussion. 

Reading

With the obvious exception of the first class, you will be expected to read the articles before each class.  Reading the accident reports will not be required, except for those presenting those reports.  However, reading the accident reports is recommended. 

