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wH-+wH 8:30-11:30

1.

Workshop on Air Traffic Control Human Factors Research

Methods — Dr. Esa M. Rantanen, Institute of Aviation, Aviation
Human Factors Division, University of lllinois at Urbana-Champaign
A Human Factors Approach to Accident Analysis and Prevention —
Dr. Scott A. Shappell, Civil Aerospace Medical Institute and Dr.
Douglas A. Wiegmann, University of lllinois at Urbana-Champaign
Usability is More than Skin Deep: The Changing Face of User
Interface Design — Dr. Victor Riley, User Interaction Research and
Design, Inc.

Process Facilitation in Aviation Environments — Mr. Cameron
Fraser, RANA International Inc.; Mr. Philip Wildey, European
Organization for the Safety of Air Navigation; and, Mr. Jeff Wearn,
Transport Canada

Guide for Selecting Situational Awareness and Workload

Measures — Dr. Valerie Gawron, Veridian, Inc.

Critical Incident Stress Management (CISM) for Aviation — Mr.
Gregory Janelle, President, Janelle & Associates

wH-+wBa 13:00-16:00

7.

10.

1.

12.

The Importance of Aircrew Fatigue Management and the Effects of
Various Fatigue Countermeasures — Dr. John A. Caldwell and

Dr. J. Lynn Caldwell; Air Force Research Laboratory

The Development of an Air Safety Management Program — Lt. Col.
Gary T. Hook, 1 Canadian Air Division Headquarters

Tools and Approaches for Working with NTSB Accident Data — Dr.
Deborah Bruce and Dr. Jana Price, National Transportation Safety
Board

Preventing Error in Civil and Military Operations — Dr. Alan E.Diehl,
Albuquerque, NM

Pulp Fiction for the Airline Pilot: How to Transform Human Factors
Theories into Useful Training Concepts for Commercial Airline
Crews — Capt. Steve Swauger, Southwest Airlines Pilots'
Association (SWAPA)
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Paper and Panel Sessions

1. Cognitive Systems Engineering

Extending the Abstraction HierarchyFor the Aircraft Manual Approach to Landing Control
Task, M.H.J. Amelink, M.M. Van Paassen, M. Mulder, Delft University of Technology,
The Netherlands, and J. M. Flach, Wright State University

Dimensionality of the Information-Action Workspace in the Modern Commercial Cockpit,
lya Solodilova, HCI Group, University of Bath, UK, Gavan Lintern, Aptima Inc., Neil
Johnston, Trinity College Dublin

Cognitive Systems Engineering (CSE) Framework for Evaluating Cockpit Interfaces,
Kamilla Run Johannsdottir, Jo-Anne LeFevre, Chris M. Herdman, Aviation and
Cognitive Engineering (ACE) Lab, Carleton University

Design Approach for Decision Support Tools in a Flexible Route Environment: Design
Approach and Operational Requirements, L. Bestit, N. Boudes, C. Capsié, and P.

Trouslard

2. Interfaces 1: Ecological Perspective

Towards an Ecological Interface Design for the Presentation of Spatio-Temporal
Affordances in Airspace, A.L. M. Abeloos, M.M. van Paassen, M.Mulder, A R. Pritchett,
J.A. Mulder

Total Energy-Based Perspective Flight Path Display For Aircraft Guidance Along Complex
Approach Trajectories, M.H.J. Amelink, M.M. (René) Van Paassen, M. Mulder, Delft
University of Technology, Faculty of Aerospace Engineering, Delft, The Netherlands
J.M. Flach, Wright State University

GPS Use in General Aviation: An Overview of Studies in New Zealand, Australia and the
United States, Michael Nendick, Civil Aviation Safety Authority, Australia, Ross St.
George, Civil Aviation Authority, New Zealand, Jeanne Bevitt University of Newcastle,
Australia, Kevin W. Williams; FAA Civil Aerospace Medical Institute, USA, Kurt M.
Joseph; SBC Technology Resources, Inc., USA

Visual Constraints in Nap-of-the-Earth Helicopter Night Flights, Sylvain Hourlier, Corinne
Roumes Institut de Médecine Aérospatiale du Service de Santé des Armées, France

3. Interfaces 2: Landing Displays

Evaluating a Configural Attitude Display: Wright CAD, Paul F. Jacques, John M. Flach [1],
Darby L. Patrick, and Randy Green Wright State University

Design and Experimental Evaluation of Four-Dimensional Tunnel-in-the-Sky Displays, F.J.
Vormer, J. Otten, M. Mulder, M.M. van Paassen, J.A. Mulder, P.J. Stappers, and C.J.

ASC-TRM-03-04-001 14



Overbeeke Delft University of Technology

Advanced Trajectory Design For Tunnel-in-the-Sky Displays: The Use of Clothoids, J.
Brandse, M. Mulder, and M. M. van Paassen, Delft University of Technology, Faculty of
Aerospace Engineering, Delft, The Netherlands

Experimental Study on the Information Display for Enhancing Situation Awareness in
Autopilot Systems, Daisuke Karikawa, Makoto Takahashi, Akira Ishibashi, and
Masaharu Kitamura, Tohoku University Japan

4. Interfaces 3: Primary Flight Displays

Advancing the Primary Flight Display, Patricia M. Ververs, Christopher Misiak, Thea L.
Feyereisen, Trent Reusser, and Jeff Rye, Honeywell AES Center of Excellence,
Minneapolis, Minnesota

Comparisons Among Three PFD Display Formats With Synthetic Terrain Background,
Gerald P. Chubb and Chang Liu, The Ohio State University

Primary Flight Displays in the T-38c: When Do Differences Among Displays Become
Inconsistencies?, Michael P. Snow and Guy A. French, Air Force Research Laboratory,
Thomas A. Hitzeman, USAF Flight Training Systems Program Office

Instinctive Attitude Display and its Applications Potential, Robert H. Wright, Dothan, AL

5. Interfaces 4: Advanced Displays

Development and Evaluation of Prototyped New and Advanced Head-Down Displays: For
the CF188 Fighter: Part I, Ed Campbell, CMC Electronics Inc. Ottawa, Canada and Chris
M. Herdman, Carleton University, Ottawa, Canada

Development and Evaluation of Prototyped New and Advanced Head-Down Displays For
the CF188 Fighter: Part II, Chris M. Herdman, Ed Campbell, Jo-Anne Lefevre Carleton
University, Ottawa, Canada

Direct Manipulation In Aircraft Four-Dimensional Trajectory Planning Interfaces,
R.Winterberg, M. Mulder, and M.M. (René) Van Paassen, Delft University of
Technology, Delft, The Netherlands

Evaluation of Monocular Depth Cues in 3D Aircraft Displays, Torbjorn Alm, Link6ping
Institute of Technology Patrik Lif, Swedish Defence Research Agency Martin Oberg,
Virtual Technology, Linkoping, Sweden

6. Interfaces 5: Control/Display Advances

Depth Perception in Flight from Hyperstereroscopic Images, Corinne Roumes, Justin
Plantier, Sylvain Hourlier, Martine Godfroy, Institut de Médecine Aérospatiale du
Service de Santé des Armées — France Alain Leger Département Sciences Cognitives
Thomson CSF — France
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Conceptual Design of a GNC Supervisory Display for a Lifting Body Re-entry Vehicle, T.
Verborgh and M.M. (René) Van Paassen, and M. Mulder, Delft University of
Technology, Delft, The Netherlands

Aircraft Task-Oriented Control/Display Interfaces, A.R. Veldhuijzen, M. Mulder and S.
Bennani, Delft University of Technology, Delft, The Netherlands

An Evaluation of Human Error in U.S. Army Rotary-wing Accidents and the Impact of
Cockpit Displays, CPT Gina E. Adam, and LTC Robert Noback, U.S. Army

Aeromedical Research Laboratory

7. Interfaces 6: Alarm/Warning Systems

Mistrust of Multiple Alarm Systems, James P. Bliss and Gary Capobianco, Old Dominion
University

Designing the Alerting Function For Aviation Safety Detection Systems, Raja Parasuraman,
Catholic University of America

Evaluating an Adaptive, Intelligent Flight Deck Interface For Aircraft Warning Systems,
A.LM. Abeloos, Delft University of Technology, J.J. Egging, Delft University of
Technology, A.R. Pritchett, Georgia Tech, M.Mulder, Delft University of Technology,
M.M. van Paassen, Delft University of Technology

Computer-Based and Web-Based Training Solutions for Meeting Cockpit Avionics Training
Needs, Sam Sheller and John W. Ruffner, DCS Corporation, Alexandria, VA

8. Interfaces 7: CDTI

The Effects of Spatial Awareness Biases on Maneuver Choice in a Cockpit Display of
Traffic Information, Amy L. Alexander and Christopher D. Wickens, University of
IHinois, Aviation Research Lab

Sensitivity and Bias in Searches of Cockpit Display of Traffic Information Utilizing
Highlighting/Lowlighting, Walter W. Johnson, NASA Ames Research Center Kevin
Jordan, Min-Ju Liao and Stacy Granada, San Jose State University

Potential Causes and Solutions for Symbol Confusion Errors Among Airway Facilities (AF)
Specialists, Robert Muldoon, Northrop Grumman Information Technology and Vicki
Ahlstrom, ACB-220 Human Factors Group, Atlantic City International Airport

9. Interfaces 8: CDTI Self-Separation

Cockpit Display of Traffic Information (CDTI) Enhanced Flight Rules (CEFR): An Initial
Study of Flight Crew Acceptability and Spacing Behavior During a Self- determined
Instrument Approach Spacing Task While Using a Traffic Display, Randall Bone, David
Domino, and John Helleberg - MITRE CAASD

Aircraft Localization Using Electronic Maps, Pamela Maas and Doug A. Peterson, The
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University of South Dakota

Pilot Support for Self-Separation During Decelerating Approaches, A.C. in ‘t Veld and J-P
Clarke, Massachusetts Institute of Technology and M. Mulder and M.M. (Ren¢) van
Paassen, Delft University of Technology, Delft, The Netherlands

Modeling Pilot Behavior at Self-Spacing Tasks, M. Mulder, A R. Pritchett, V.V. Kalambi,
Z.C. Roza, and M.M. van Paassen Technical University of Delft, and Georgia Tech

10. Panel: Safe Flight 21 Ohio River Valley Project: Human Factors Considerations for
the In-flight use of a Cockpit Display of Traffic Information

Presentation 1: “An Overview to the Safe Flight 21 Ohio River Valley Project: Human
Factors Considerations for the In-flight use of a Cockpit Display of Traffic Information.”,
V. Battiste, NASA Ames Research Center, Moffett Field, CA

Presentation 2: “Flight Crew Mediated Spacing for Departure, En route, and Approach Using
a Cockpit Display of Traffic Information: Experiences from OpEval-2.”, R. Bone and D.
Domino, MITRE CAASD, McLean, VA

Presentation 3: “Flight Crew Use of a Surface Moving Map Display During Final Approach,
Landing, and Airport Surface Operationé: OpEval-2 Lessons Learned.”, V. Battiste and
N. Johnson, NASA Ames Research Center, Moffett Field, CA

Presentation 4: “Pilot and Controller Operational Communication: Lessons Learned from
OpEval-2.”, O. V. Prinzo, FAA Civil Aerospace Medical Institute, Oklahoma City, OK

11. Interfaces 9: Preventing Error

Towards a Model of Error Management on Highly Automated Glass Cockpit Aircraft, Mark
I. Nikolic And Nadine B. Sarter, The Ohio State University

General Aviation Pilot Use of ADS-B Displays: Human Factors Issues, Kevin W. Williams,
FAA Civil Aerospace Medical Institute

Misperception of Cardinal Compass Directions on Electronic Maps, Doug A. Peterson and
Pamela Maas, The University of South Dakota

Relationship Between Age, Flight Strip Usage Preferences, and Strip Marking, C. A.
Manning, FAA Civil Aerospace Medical Institute, F. T. Durso, Texas Tech University, P.
Batsakes, The Boeing Company, T Truitt, FAA William J. Hughes Technical Center, and
J. Crutchfield, The Boeing Company

12. Interfaces 10: Control Languages

Tactile Cues for Monitoring Tasks in Complex Systems, John Fontejon, Air Force Research
Laboratory Kimberly Murphy, Gloria Calhoun, Heath Ruff & Mark Draper, WPAFB

Spatial Intercoms for Air Battle Managers: Visually Cueing Talker Locations Improves
Speech Intelligibility, Robert S. Bolia, Air Force Research Laboratory, WPAFB

ASC-TRM-03-04-001 17



The Cockpit Control Language: An Update, Victor Riley, User Interaction Research and
Design, Inc. Bob DeMers, Chris Misiak, and Hazel Shackleton, Honeywell International

Operational Evolution Plan: Simulation of a “Day in the National Airspace System”, Paul
Krois and Jacqueline Rehmann, Federal Aviation Administration

13. Interfaces 11: Electronic Checklists

Cognitive and Human Factors Checklist Performance on the Commercial Flightdeck,
Melanie Diez, Deborah A. Boehm-Davis and Robert W. Holt, George Mason University

Electronic Flight Bags (EFBs) With Small Screens Significantly Increase Information
Retrieval Times, Chris Hamblin, Cessna Aircraft Company

Use of “Personal Computers” in the Military Cockpit, Jennifer L. Farrell, WPAFB, OH

Structured Information for Flight operations and the Flight Deck, Thomas L. Seamster,
Cognitive and Human Factors and Barbara G. Kanki, NASA Ames Research Center

14. Unmanned Air Vehicle Human Factors Research Within AFRL/HEC

Multi-Sensory-interface Concepts for Unmanned Air Vehicle (UAV) Systems, Mark H.
Draper, Gloria L. Calhoun, The Operator Vehicle Interface Laboratory Greg Barbato

Operator Functional State Assessment for UCAV Adaptive Automation, Glenn Wilson

The Role of Operatiors in Unmanned Military Vehicles: A NATO Perspective, John Reising

15. The Display of Situational Awareness Information on the Flight Deck: What is it
and What is it for? Panel Discussion

Dr. Walter W. Johnson, NASA Ames Research Center and Dr. Vernol Battiste NASA Ames
Research Center

Panelists: David A. Domino, MITRE Corporation Center for Advanced Aviation System
Development, Mica R. Endsley, SA Technologies in Marietta, Richard F. Shay, former
Naval Aviator who retired from the Naval Reserves in 1999 with the rank of Commander
Todd R. Truitt, Federal Aviation Administration’s NASA Human Factors Group
Christopher D. Wickens, Institute of Aviation at the University of Illinois at
Urbana-Champaign

16. ATC 1: Flow Management

Design and Evaluation of Tools to Support the Reroute Advisory System to Support
Distributed Work in the Traffic Flow Management System, Philip Smith, The Ohio State
University, Keith Campbell, MITRE/CAASD, Michael Murphy, Federal Aviation
Administration, Roger Beatty, American Airlines, Tahereh Behbehani, Embry Riddle
University

Human Factors Implications of Air Traffic Management Procedures and Algorithms, Esa M.
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Rantanen and Wayne J. Davis, University of Illinois at Urbana-Champaign

Indicators of Airspace Complexity for Traffic Flow Management Decision Support Anthony,
J. Masalonis, Michael B. Callaham, Yesenia Figueroa, Craig R. Wanke, the MITRE
Corp., McLean, VA

“Dynastrip”: A Time-line Approach for Improving ATCos’ Air Traffic Picture Jean-Yves

Grau, Jean Nobel, Laurent Guichard, and Gilles Gawinowski Eurocontrol, France

17. ATC 2: Communication

The Impact of Communications Mode on Asynchronous Collaboration in the NAS, Roger J.
Chapman and Philip J. Smith, Cognitive Systems Engineering Lab, The Ohio State
University

When Language Becomes a Barrier Instead of a Bridge: Communication Failures Between
Pilots and Air Traffic Controllers, Jeannie Davison, SISU/NASA Ames Research Center
Ute Fischer, Georgia Institute of Technology and Judith Orasanu, NASA Ames Research
Center

Communication and Coordination Between Airway Facilities Sites: Implications For
Operations Control Centers, Victor Ingurgio, Northrop Grumman Corporation

Cognitive Processes in Reading Back ATC Clearances, Amy Lynn, Alice F. Healy,
Immanuel Barshi, Jon Holbrook, Vivian 1. Schneider NASA Ames Research Center

18. ATC 3: Decision Making

Use of Structure as a Basis for Abstraction in Air Traffic Control, Drs. Hayley J. Davison &
R. John Hansman

A Field Survey of Complexity in Air Traffic Control Towers, Anton Koros, Northrop
Grumman Gulshan Panjwani, Titan Systems Corporation Victor Ingurgio, Northrop
Grumman Pamela S. Della Rocco, Federal Aviation Administration Jean-Frangois
D’ Arcy, Titan Systems Corporation

Collaborative Distributed Problem Solving in the NAS: Building Shared Knowledge
Between the Partners Who Know and Those Who Make Decisions, Jodi Heintz
Obradovich and Philip J. Smith, The Ohio State University

High Fidelity Simulation Test of New Air Traffic Control Concepts, Todd R. Truitt and D.
Michael McAnulty, FAA William J. Hughes Technical Center

19. ATC 4: General

Are ATC Subject Matter Experts Created Equal?, L. L. Bailey and A. L. Scarborough
Federal Aviation Administration Civil Aerospace Medical Institute

Resting EEG Predicts Performance in a Simulated Air Traffic Control Task, Richard W.
Backs, Sergio P. Da Silva, and Xidong Xu Central Michigan University
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A Task Analysis, a Literature Review, and a Need for Further Research, Xidong Xu and Esa
Rantenan, University of Illinois at Urbana-Champaign, Aviation Research Lab

Safety Assessment for Validating New Concepts in Air Traffic Control, Jean-Yves Grau,
Laurent Guichard, Fabrice Drogoul, Sandrine Guibert and Gilles Gawinowski,

Eurocontrol, France

20. ATC 5: Personnel Selection

A Work Sample Test in a Lerntest Design — 10 Years with The Dynamic Air Traffic Control
Test -Dac-, Hinnerk EiBfeldt, Deutsche Forschungsanstalt Fiir Luft- Und Raumfahrt
DLR

Taxonomies of Measures in Air Traffic Control Research, Esa M. Rantanen and Ashley
Nunes, University of Illinois at Urbana-Champaign

Development of an Empirically-Based Index of Aircraft Mix, Elaine M. Pfleiderer FAA
Civil Aerospace Medical Institute

Safety-Efficiency-Workload Balance in ATC: A Tool to Assess Sector Capacity from a
Human Factors Perspective, K. W. Kallus, University of Graz, Austria, P. Hoffmann,
Austro Control GesmbH, Austria, B. Ehgartner, Chr. Kuhn, A. Pichler, and R.
Schuen-Medwed, University of Graz, Austria

21. CRM 1: Evaluation

Integration of Interpersonal Skills Into a Pilot’s Proficiency Reporting SystemFirst Results
of a Usability Study at Lufthansa, Hans-Jiirgen Hormann, GermanAerospace Center
(DLR), Institute of Aerospace Medicine Cpt. Karl-Heinz Burger, Lufthansa German
Airlines, Cpt. Harry Neb, Lufthansa German Airlines

Basic Performance of Flight Crew: A New Concept of Competence Based Markers for
Defining Pilots Performance Profile, Cpt. Karl-Heinz Burger, Lufthansa German Airlines,
Cpt. Harry Neb, Lufthansa German Airlines, Hans-Jiirgen Hérmann, German Aerospace
Center (DLR), Institute of Aerospace Medicine

Lufthansa’s New Concept of Evaluating Pilots’ Performance, Cpt. Harry Neb and Cpt. K.H.
Burger, Lufthansa German Airlines, and Dr. J. Hoermann, German Aerospace Center
(DLR)

ESSALI: Training of Situation Awareness and Threat Management Techniques: Results of an
Evaluation Study, Hans-Juergen Hoermann and Henning Soll German Aerospace Center
(DLR), Institute of Aerospace Medicine, Hamburg, Germany Helen Dud field,
Farnborough, Hants, UK Simon Banbury, Cardiff University, School of Aviation,
Cardiff, UK

22. CRM 2: Teaching
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Tools to Teach Effective Human Factors Concepts to Airline Flight Crews, Ted N. Beneigh,
Wayne S. Cook, Ron E. Clark, Embry-Riddle Aeronautical University

Single Pilot CRM: An Ethnographic Study of Student Pilot Behaviors, Manoj S. Patankar
and Gary J Northam, Saint Louis University

Complementing CRM Training and Error Management with Applied Behavior Analysis,

William G. Rantz, Western Michigan University

A Transition From Aviation Crew Resource Management to Hospital Emergency Medical
Departments: The Medteams Story, John Morey and Robert Simon, Dynamics Research
Corp

23. CRM 3: Cultures

The Effective Introduction of Changes to the Flight Crew’s Aviation Safety Culture,
Through CRM Training Program, by the Air Carrier’s Top Management. The case study
of Olympic Airways. John S. Lainos, Air Transport. University of Thessaly-Greece Elias
Nikolaidis, Olympic Airways

Enhancement of the U.S. Aircrew Coordination Training (ACT) Program, Gary Grubb, DRC,
Center for Team Performance

Army CRM Training: Demonstration of a Prototype Computer-Based Program, Larry Katz,
Ft. Rucker AL Errors, Mistakes, Cultures Giorgio Sacco, Ente Nazionale Aviazione

Civile, France

24. Development and Implementation of an Aviation Safety Action Program

The Value and Application of ASAP Data in Training, Captain Don Gunther, Continental
Airlines

The “Everyday” Safety Change Process — Captain Bruce Tesmer, Continental Airlines, Capt.
Bruce Tesmer, Continental Airlines ASAP/LOSA Manager

Development and Design of an Aviation Safety Action Program, Michelle L. Harper,
University of Texas

CRM in the C-130, Robert Nulmeyer, USAF Research Laboratory

25. CRM And Mission Performance During C-130 Mission-Oriented Simulator
Training

Using Air Force Aviation Mishap Data to Improve C-130 CRM Training, Robert Nullmeyer,
Air Force Research Laboratory, Lt. Col. Donald White, Kirtland AFB, New Mexico,
John Flournoy, Albuquerque, New Mexico

CRM and Mission Performance During C-130 Mission-Oriented Simulator Training, V.
Alan Spiker, Anacapa Sciences, Robert T. Nullmeyer, Air Force Research Laboratory,
Mesa AZ, Gregory C. Deen, C-130 Aircrew Training System, Little Rock AFB, AR,
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David D. Wilson, C-130 Aircrew Training System

Using Multiple Sources to Upgrade a Successful CRM Program, Gregory C. Deen, C-130
Aircrew Training System, Little Rock AFB, Arkansas, David D. Wilson, C-130 Aircrew
Training System, Dyess AFB, Texas

26. UT Human Factors Research Project: LOSA and ASAP

The LOSA Archive: Threat and Error Analyses from Seven Airlines, James Klinect,
University of Texas

Fatigue and Pilot Error: Observations from Line Operations, Dave Musson and James
Klinect

Event Reporting in Aviation and Medicine, Michele Harper, University of Texas

LOSA Data Analysis: Boeing’s View, Diego J. Castafio and Curt Graeber, The Boeing
Company

27. Synthetic Task Environments

Question: Improving System Design and Evaluation through the use of Off-Nominal Testing:
A Methodology for Scenario Development, David C. Foyle, NASA Ames Research
Center and Becky L. Hooey, Monterey Technologies, Inc.

Testing Tunnel-in-the-sky Displays and Flight Control Systems With and Without Simulator
Motion, M.M. van Paassen, M. Roeden, M. Mulder, Technical University of Delft, A.R.
Pritchett, J. Chiecchio and S.A. Kalaver, Georgia Tech

Cognitive Performance Assessment in a Complex Space-System Micro-World: On the Use
of Generalizability Theory, Bernd Lorenz, and Raja Parasuraman Catholic University of
America, Francesco Di Nocera, University of Rome “La Sapienza”, Rome, Italy

Audio-Visual Interactions for 3D-perception in Helmet-Mounted Displays, Corinne Roumes,
Martine Godfroy, Sylvain Hourlier Institut de Médecine Aérospatiale du Service de
Santé des Armées France

28. Safety 1: Human Error and Risk

Systematic Error and Risk Analysis (SERA): a Tool for Accident and Risk Investigation,
Analysis and Classification, Keith C. Hendy, Defence R&D Canada Toronto, Toronto,
Ontario, Canada

Understanding Human Error in Context: Approaches to Support Interaction Design Using
Air Accident Reports, Anne Bruseberg, University of Bath, Bath, BA2 7AY, England

Reshaping the Way We Look at General Aviation Accidents Using the Human Factors
Analysis and Classification System, Scott A. Shappell, FAA Civil Aerospace Medical
Institute, and Douglas A. Wiegmann, University of Illinois at Urbana-Champaign

Beyond Error Reporting Toward Risk Assessment, Irving C. Statler, NASA Ames Research
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Center, Loren J. Rosenthal, Battelle, and Rowena Morrison, Battelle

29. Panel: Error Reporting, Classification, and Analysis as Part of a Comprehensive
Risk Management Strategy

Framework Assessing Notorious Contributing Influences for Error (FRANCIE):
Perspectives on Taxonomy Development to Support Error Reporting and Analysis, Lon
Haney, Idaho National Engineering and Environmental Laboratory, David 1. Gertman,
Idaho National Engineering and Environmental Laboratory (INEEL)

A Comparison of U.S. Military and Civilian Aviation Accidents Using the Human Factors
Analysis and Classification System (HFACS), Scott Shappell, FAA Civil Aeromedical
Institute, Douglas A. Wiegmann, University of Illinois at Urbana-Champaign, James R.
Fraser, U.S. Naval Safety Center, Norfolk, VA

Toward a Generalized Human Factors Taxonomy for Classifying ASAP Incident Reports,
AQP Performance Ratings, and FOQA Output, Jeffrey M. Beaubien and David P. Baker,
American Institutes for Research

Understanding Normal, Abnormal, and Atypical Operations through Analysis of Flight Data,
Thomas R. Chidester, NASA-Ames Research Center

Beyond Error Reporting Toward Risk Assessment, Irving C. Statler, NASA Ames Research
Center, Loren J. Rosenthal, Battelle, Rowena Morrison, Battelle

30. Safety 2: Safety Culture

The Paradox of Rules — Procedural Drift In Commercial Aviation, Capt. Neil Johnston,
Trinity College Dublin, Ireland

Measuring Safety Culture in a Regional Airline: Results from a Commercial Aviation Safety
Survey, Terry L. von Thaden, Douglas A. Wiegmann, Alyssa A. Mitchell, Gunjan
Sharma, Hui Zhang, University of Illinois at Urbana-Champaign

An Examination of the Success and Failures in Developing Safety Cultures, Catherine A.
Adams, Research Psychologist, Crew Vehicle Integration Branch NASA/Langley
Research Center

Pilot Weather Knowledge — A Dismal State of Affairs, Barbara Burian, SISUF/NASA Ames

Research Center

31. Working with Culture: Current Research and Industry Efforts

National Culture, Team Behavior and Error Management in US and Chinese Simulated
Flightcrews, Donald D. Davis, Janet Bryant, Ying Liu, Lara Tedrow, and Rebecca Say
Old Dominion University

Training Airline Cadets From Over 35 Cultures: Some Lessons Learned, Barrie Hocking,
BAE Systems Flight Training — Adelaide, Adelaide, South Australia
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The Cultural Lens Model: Understanding Cognitive Differences and Aviation Safety, Helen
Altman Klein, Wright State University

Is an English or Chinese Language Interface Better For Chinese Speaking Pilots? Zhao Chen
and Danni Bayn Honeywell International, Victor Riley, User Interaction Research and
Design, Inc.

Aviation Safety: Dominant And Minority Culture Obligations, Ashleigh C. Merritt, The
University of Texas Human Factors Research Project

32. Panel: Culture and Aviation: Perspectives, Problems and Products

Dr. Ashleigh Merritt, University of Texas

Presenters: Helen Klein, Vic Riley, Don Davis, Ashleigh Merritt, and Barrie Hocking

Addition Presenters: Allen Batteau, Wayne State University, Robert Helmreich, University
of Texas, Florian Jentsch, University of Central Florida, Captain Daniel Maurino, ICAOQ,
Montreal, Paul C. Schutte, NASA Langley Research Center

33. Safety 3: Risk Perception

Tyranny in Rules, Autonomy in Fields: Closing the Safety Management Loop, Gavan
Lintern, Aptima Inc.

Risks for Aviation Accidents or Incidents Among U.S. Pilots by Pilot Training, Experience
and Exposure, Maxine Lubner, Richard Adams, Booz Allen, Dave Hunter, FAA, Bob
Sindoni, Fredric Hellman, College of Aeronautics, New York

Human Factors Accident/Incident Classified Standard and the Classified Statistical: Report
on China Civil Aaviation Accident/Incident During 1990-2001, Luo XiaoLi, China Civil
Aviation Flying College, GuangHan SiChuan China

Investigating Crew Perception of Risks Following Aircraft Accidents: Models, Methods and
Experiences, Joel Morley, Transportation Safety Board of Canada

34. Safety 4: Human Error

When Does Human Error Become a Crime? Sidney Dekker, Link6ping Institute of
Technology, Sweden

The Effectiveness of Human Factors Training in Error Investigation, Colin Drury, University
at Buffalo, Jiao Ma, University at Buffalo, Ina Richards, Parxair Inc., and A. Sarac,

Curbell Inc.

Defining Darkness — Visual and Environmental Factors, Bartholomew Elias, National
Transportation Safety Board

The Death-Notch: Compensation in Test and Evaluation, Lieutenant Colonel L. D. Alford,
WPAFB, OH
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35. Safety 5: Abnormal Situations

Crisis in the Cockpit — Problems with Emergency and Abnormal Procedures Barbara
Burian, SJISUF/NASA Ames Research Center and Immanuel Barshi, NASA Ames
Research Center

Declaring an Emergency: Fact and Fiction, Immanuel Barshi, NASA Ames Research Center

In an Emergency Old Habits Can Be Deadly, William E. Scott, Consultant, Gaborone,
Botswana and Rudolf G. Mortimer, Consultant, Urbana, IL

Studying Information Behavior Among Part 121 CFIT Accident Flightcrews Through
Transcript Analysis, Terry L. von Thaden, University of Illinois at Urbana-Champaign

36. Cancelled

37. Training 1: PC-based

Comparison of the Effectiveness of a Personal Computer Aviation Training Device, a Flight
Training Device, and an Airplane in Conducting Instrument Proficiency Check, Tom W.
Emanuel, Jr. Henry L. Taylor, Donald A. Talleur, and Esa M. Rantanen, University of
Illinois at Urbana-Champaign

Transfer of Manual Flying Skills From PC-based Simulation to Actual Flight, Jan Joris
Roessingh, National Aerospace Laboratory, Amsterdam, The Netherlands

Incremental Training Effectiveness of Personal Computers Used for Instrument Training,
Henry L. Taylor, Donald A. Talleur,Tom W. Emanuel, Jr., Esa M. Rantanen, Gary L.
Bradshaw, and Sybil 1. Phillips, University of Illinois at Urbana-Champaign

The Effectiveness of GBTD for Initial CFI Training: A Pilot Study, Donna Forsyth Wilt and
Mark Gibbs, Florida Institute of Technology

38. Training 2: Skill Decay

Test Scenarios for Rare Events, Richard Newman, Embry-Riddle Aeronautical University,
Prescott, Arizona and Dave Foyle, NASA Ames Research Center

Accurately Assessing Pilot Knowledge: Bridging the Gap Between Paper-and-Pencil and
Oral Exams, William Evans, I, Janeen A. Kochan, & Florian G. Jentsch, University of
Central Florida

Evaluating the Effectiveness Flight Crew CRM Training: Results of a UK Survey, P.
O’Connor, R. Flin, and G. Fletcher, University of Aberdeen, Scotland

Conceptual Design of an Intelligent Certified Flight Instructor Training System (ICFITS),
John E. Deaton and Donna Forsyth Wilt, Florida Institute of Technology and Brian
Glucroft, CHI Systems, Inc.

39. Training 4: Airline Training
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Learning to Fly in the Modern Automated Cockpit: From Piston-Training Airplanes To the
Jet Fleet, Stephen M. Casner, NASA Ames Research Center

The Cold Shoulder of Icing Recovery Training, Valerie Gawron, Veridian

Simulator Fidelity Requirements for Airline Pilot Training and Evaluation Continued: An
Update on Motion Requirements Research, Judith Biirki-Cohen, USDOT-RSPA-Volpe
Center Tiauw H. Go, William Chung, Jeff Schroeder, Thomas Longridge

Validation of a Modern Aviation Psychology Test Battery: First Results of Two Studies,

Markus Sommer & Michael Benesch

40. Workload 1: Mental Factors

ERP Indices of Mental Workload for Traditional and Text-based ATC Commands During
Simulated Flight, Joseph T. Coyne and Carryl L. Baldwin, Old Dominion University

Transcranial Doppler and Oximetry as Potential Measures of Cognitive Demand, Glenn F.
Wilson and Justin Estepp AFRL/HECP, WPAFB, OH, Victor Finomore, Sytronics, Inc.
Dayton, OH

On a Computer Based Prediction of Pilot Scanning Workload and Control Workload, M.M.
Heiligers, Th. Van Holten, Th. Boersema, Delft University of Technology, The
Netherlands

Pilot Mental Workload: Lessons Learned from Subjective and Physiological Measures, J.A.
Veltman, TNO Human Factors, Soesterberg, The Netherlands

41. Workload 2: Attention Management

Supporting Attention Management in Complex Event-Driven Domains Through Informative
Interruption Cueing, Chih-Yuan Ho, Mark 1. Nikolic, Molly J. Waters, and Nadine B.
Sarter, The Ohio State University

Hidden Markov Models as a Tool to Quantify Pilot Attention Switching During Simulated
ILS Approaches, Miwa Hayashi and Dr. Charles M. Oman, Massachusetts Institute of
Technology, Michael Zuschlag, Volpe National Transportation Systems Center

Workload In Flight Cockpit: An Approach for Searching a Methodological Evaluation,
Selma Leal de Oliveira Ribeiro, Carlos Gomes de Oliveira, Physical Activity Science
Institute of Aeronautic (NUICAF), Rio de Janeiro, Brazil

Evaluating an Integrated Performance Measure for Simulated Control of Unmanned Combat
Aerial Vehicles (UCAVs), Michael Vidulich, Air Force Research Laboratory, Edward
Fix, Sytronics

42. Concurrent Task Management
Pilots’ Monitoring and Task Management Strategies and Performance on Glass Cockpit

Aircraft: Beyond Anecdotal Evidence, Chris Wickens, Randy Mumaw, University of
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Illinois, Savoy and Nadine Sarter, The Ohio State University

The Cockpit is Not Sterile! Concurrent Demands for Attention and Performance on the
Flightdeck, Loukia D. Loukopoulos, R. Key Dismukes, and Immanuel Barshi, NASA
Ames Research Center

Scanning for Visual Traffic: An Eye-tracking Study, Kurt Colvin , Key Dismukes, Sean
Belcher & Rahul Dodhia, California Polytechnic State University

Can Concurrent Task Management be Trained? Ken Funk, Saher Bishara, Javier Nicolalde,
& Kevin Molskness, Oregon State University

43. Workload 3: General

Validation of AutoPACE as an Index of Controller Workload. Paul Stager and Ghee W. Ho,
York University, Toronto, Ontario and John M. Garbutt, NAV Canada, Ottawa, Ontario

The Effect of Pilot Visual Scanning Strategies on Traffic Detection Accuracy and Aircraft
Control, Donald A. Talleur and Christopher D. Wickens, University of Illinois at
Urbana-Champaign

Factors that Mediate Flight Plan Monitoring and Errors in Plan Revision: An Examination of
Planning Under Automated and High Workload Conditions, Emily K. Muthard And
Christopher D. Wickens, University of Illinois At Urbana-Champaign

The Application of a Qualitative Model of Human-Interaction with Automation in a
Complex and Dynamic Combat Flight Task, Scott Galster, AFRL/Human Effectiveness
Directorate, WPAFB, OH and Raja Parasuraman, The Catholic University of America

44. Workload 4: Situation Awareness

Performance and Situation Awareness Effects of Levels of Automation in an Advanced
Commercial Aircraft Flight Simulation, Melanie C. Wright and Mica R. Endsley, SA
Technologies Inc., Marietta, GA, David B. Kaber, North Carolina State University,
Raleigh, NC

The Effect of Time-Sharing Training on Pilot Situation Awareness Cheryl A. Bolstad SA
Technologies, Inc and Cass Howell, Embry-Riddle Aeronautical University, Mica R.
Endsley, SA Technologies, and Anthony M. Costello

Controlling Multiple UAVs: A Workload Analysis, Christopher D. Wickens and Stephen R.
Dixon. University of Illinois

The Effects of Preparatory Information on Pilots’ Reactions to Unexpected Events,
Katherine A. Wilson, Janeen A. Kochan, Florian Jentsch, and Eduardo Salas, University
of Central Florida

45. Memory Factors
Human Memory and Cockpit Operations, Jessica Lang Nowinski, Jon Holbrook (presenter),
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and Key Dismukes, NASA Ames Research Center

Overconfidence, Transactive Memory, and Collective Efficacy in Student Transport Pilot
Crews, Daryl R. Smith, Lt. Col, USAF Academy and Mitchell

The Role of Technology and Transactive Memory on Fighter Performance and Situational
Awareness. Daryl R. Smith, Lt. Col, USAF Academy, Wells, Hoffman, Mitchell

Waypoint: A New Cognitive Aptitude Test for Aviators, Michael B. Cantor and Eugene

Galanter, Waypoint Research, Inc. and Columbia University

46. Decision Making 1: Teams

A Case-Based Discussion of Team Decision— Making in a Corporate Aviation Facility,
Manoj S. Patankar, Saint Louis University; James C. Taylor, Santa Clara University; and
Robert L. Thomas, II1, Santa Clara University ]

Aircrew Adaptive Decision Making: A Cross-Case Analysis, Constance Gillan, Sea Control
Wing, U.S. Pacific Fleet, Naval Air Station North Island

Losing Shared Situation Awareness: The First Symptoms, Jan-Jonis Roessingh, G.D.R. Zon
& B.G. Hilburn Delft, The Netherlands

Usability Methodology Applied to On-Board Graphical Weather Displays, Kimberly
Raddatz, John Uhlarik, and Peter Elgin, Kansas State University

47. Decision Making 2: Free Flight

A Lens Model Analysis of Pilot and Controller Decision Making Under Free Flight, Pratik D
Jha, and Ann M Bisantz, University at Buffalo, and Raja Parasuraman, Cognitive
Science Laboratory

The Effects of Mixed Equipage and Decision Support Automation on ATC Performance,
Mental Workload, and Attention Allocation in Distributed Air-Ground Traffic
Management, Ulla Metzger, Ericka Rovira, and Raja Parasuraman, The Catholic
University of America

Predictive Aids and Mental Models Under Free Flight: Proceed with Caution Ashley Nunes,
University Of Illinois and Olivier St-Cyr, University of Toronto

48. Decision Making 3: General

Applying Stewart’s 1990 Decomposition of Human Forecasting Performance to a Simulated
Conflict Prediction Task, Ellen J. Bass and Martin Radzio, University of Virginia

Pilot Subjective Perceptions of the Current NOTAM System: Implications and Suggestions
for Improvement, Raegan M. Hoeft, Janeen A. Kochan, and Florian G. Jentsch,
University Of Central Florida

The Investigation of Aeronautical Decision Making During Tactical Flight Training,
Wen-Chin Li, Cranfield University, Bedfordshire, U.K. Tony Head, Cranfield University,
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Chung-San Yu, Air Force Academy, Fuh-Eau Wu, Cheng Shiu Institute of Technology,
Kaohsiung, R.0.C

An Intelligent Agent for Mixed-Initiative Aiding in the Future Tactical Cockpit, Derek A.
Wischusen, Michael A. Szczepkowski, James H. Hicinbothom, Chi, Systems Norman W.
Warner, Naval Air Warfare Center

49. Decision Making 4: Aiding

Aiding Pilots in Detecting Faults in the Flight Control Loop, J. Chiecchio, A.R. Pritchett and
S.A. Kalavergeorgia Tech, Schools of Industrial and Systems Engineering and
Aerospace Engineering, M. Roeden, M. Mulder, and M.M. Van Paassen Delft University
of Technology

Supporting Trust Calibration in Automated Decision Aids Through the Presentation of
Dynamic Reliability Information, John M. Mcguirl and Nadine B. Sarter, The Ohio State
University

The Influence of Pilot Expertise on Comprehension and Decision-Making, Daniel Morrow
and Elizabeth Stine-Morrow University of Illinois at Urbana-Champaign, Lisa
Soederberg Miller, Heather Ridolfo and Rachel Kelly, University of New Hampshire,
Ute Fischer, Georgia Institute of Technology

How Good Pilots Make Bad Decisions — A Model for Understanding and Teaching Failure

Management to Pilots, Steve Swauger Southwest Airlines Pilots” Association

50. Decision Making 5: General Aviation and Air Transport Operations

An Airborne Study of General Aviation Pilot Response to Loss of Vacuum-Driven
Instrumentation, Dennis B. Beringer, FAA Civil Aerospace Medical Institute and
Kathleen M. Roy, AOPA Air Safety Foundation

Effects of Visibility, Cloud Ceiling, and Gain/Loss Frame on General Aviation Voluntary
Flight Into Adverse Weather, William Knecht, Howard Harris, Scott Shappell, Federal
Aviation Administration Civil Aerospace Medical Institute

Initial Validation, Optimal Operational Placement and Training Usage for the ODM
Paradigm, Ronald John Lofaro, Florida A&M University and Kevin M. Smith, United
Air Lines, Helene Maliko-Abraham, BAE

Coherence and Correspondence Decision Making Theories in Aviation: A Study of Pilot
Incident Reports, Catherine Jacobson, Kathleen Mosier and Nikita Sethi, University of
San Francisco

51. Identifying ADM Safety Initiatives: Report of the Human Factors Expert Panel
Identifying ADM Safety Initiatives: Report of The Human Factors Expert Panel, Richard S.

Jensen, Flying J Farm, Mark Wiggins, University of Western Sydney, Australia, Monica
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Martinussen, University of Tromso, Norway, David O’Hare, University of Otago, New
Zealand, David R. Hunter, Federal Aviation Administration, Robert Mauro, Oregon State
University, Douglas Wiegmann, University of Illinois

52. Risk Assessment and Risk Management: Critical Elements of Effective Aviation
Decision Making

A Model of Risk Management on the Flight Deck, Judith Orasanu, NASA Ames Research
Center

Examining Commercial and General Aviation Pilots’ Concepts of Aviation Risk, Ute
Fischer, Georgia Institute of Technology, Jeannie Davison, SISU/NASA Ames Research
Center, Judith Orasanu, NASA Ames Research Center

Factors Influencing Commercial Pilots” Risk Management, Ute Fischer, Georgia Institute of
Technology, Jeannie Davison, SJSU / NASA Ames Research Center, Judith Orasanu,
NASA Ames Research Center

Weather-Related Decision-Making: Plan Continuation Errors by General Aviation Pilots,
Judith Orasanu, NASA Ames Research Center, Roberta Bernhard, SJSU/NASA Ames
Research Center, Yuri Tada, NRC/ NASA Ames Research Center, David Schwartz,
Aviation Consultant

Weather-Related Decision Making Among Aviators in Alaska, Judith Orasanu,
NASA-Ames Research Center, Jon Holbrook, NRC/NASA-Ames Research Center, C.
Elaine McCoy, University of Illinois

53. Cancelled

54. Hijacking and Terrorism.

Psychological Aspects of Training for Terrorist Events, Dr Malcolm James Cook, Human
Factors Group, University of Abertay Dundee

The Threat to Civil Aviation: From Politics to War, John Harrison (Centre for Terrorism, St.
Andrews University, Scotland Terrorism and Airport Security Kathleen M. Sweet

Cabin Crew Experiences and Perceptions of “Air Rage”, Robert Bor, Royal Free Hospital,
Pond Street, London, UK and Phillip Lane, Scarman Center, Leicester, United Kingdom

55. Assessment of Aircrew Performance

A Data-Driven Approach to Support The Development of Agents Assisting The Assessment
and Diagnosis of Man/Machine Interactions, Frank Koster and Klaus Meh
Uni-Oldenburg.De

The Death-Notch: Compensation in Test and Evaluation, L. D. Alford, WPAFB, OH

An Evaluation of Aeronautical Chart Design: Implications for Pilot Education, Brett R.
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Molesworth and Mark W. Wiggins, University of Western Sydney, Australia
Attitudes of Novice and Experienced U.S. Army Aviators Regarding Rotary-wing Glass
Cockpits; CPT Gina E. Adam, Clarence E. Rash, and Patricia LeDuc

56. Crew Factors

Development and Validation of a Pre-employment Test for Airline Passenger Security
Screeners, Dana Broach, FAA Civil Aerospace Medical Institute

Sense and Sensibility in Aircrew Response to Hijack: Developing a Human Factors Training
Requirement from Cabin Crew Requirements Post September 11th, 2001, Malcolm
James Cook, Corinne Adams, Carol Angus, and Charles Cranmer, University of Abertay
Dundee, Scotland

Do Flight and Cabin Crews Perceive New Security Measures as Effective? Mary Ann
Turney and Patricia C. Fitzerald, Arizona State University and James C. Bishop, Bryant
College

Age and Psychological Characteristics of Pilots, Marian Popa, Traian Manea, Cezarina
Rotaru, Joana Oprescu, Violeta Ionescu, Doina, TrandafirNational Institute of Aviation

and Space Medicine, Romania

57. Communication
“The English Language and Airline Safety: How to Correct this Worldwide Problem?”

Craig S. Sailer, Fenix Airship Works, Inc.

Time-Stress and Accented Voice Input Can Affect Subject’s Second Language Speaking,
Fang Chen, Swedish Center for Human Factors in Aviation, Link6ping University

An Exploratory Convenience Sample Analysis of Attentional Issues Among Pilots
Belonging to a Flying Club, Robert Sindoni, Maxine Lubner, and Richard Adams, New
York University, New York

58. Data Link

Conveying Message Criticality Via Datalink, Anthony D. Andre, Interface Analysis
Associates, Joanne M.C. Lins, UC Berkeley Institute of Transportation Studies, John
Wilson, San Jose State Foundation/ NASA Ames Research Center

The Advanced Cockpit Technology of Traffic and Data Link Displays: Auditory? Visual? Or
Redundant? A Performance and Visual Scanning Analysis, Christopher D. Wickens,
Juliana Goh, John Helleberg, University of Illinois

ATC Commands in Speech and Text Formats: Effects of Task Interference, Matthew R.
Risser, Mark W. Scerbo, Carryl L. Baldwin, Danielle S. McNamara, Old Dominion
University, Norfolk, VA

An Initial Model of Data Link Use in the Cockpit, Lynne Martin, Savita Verma, Amit
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Jadhav and Venkat Raghavan, San Jose State University Foundation and Sandra Lozito,
NASA Ames Research Center

59. GLOC

Training Implications of Acceleration Loss of Consciousness (GLOC) and Almost Loss of
Consciousness (ALOC) in Military Aircraft, John E. Deaton and Thomas Mitchell, CHI
Systems, Inc., Lloyd D. Tripp, University of Cincinnati

The Effect of Repeated Exposure to G-Induced Loss of Consciousness On Recovery Time
and Psychomotor Task Performance, Lloyd D. Tripp, Veridian Engineering, Paul
Werchan, Air Force Research Laboratory, Brooks AFB, John E. Deaton and Thomas
Mitchell, CHI Systems Inc. Orlando, FL, Joel S. Warm and Gearld Matthews, University
of Cincinnati

EEG Correlates of G-Induced LOC, G.F. Wilson, USAF/AFRL, WPAFB, OH, G. A. Reis,
Northrop Grumman Information Technology, Dayton, OH, L. Tripp, Veridian

60. Ground Operations

IROPSnet: An Airline Coordination and Planning Tool at JFK Airport, James M. Hitt, II,
Booz Allen Hamilton Mclean, VA, Peter J. Gerlett, Delta Airlines

Human Factors Classification of Runway Incursions Associated with Vehicle and Pedestrian
Deviations, Alfretia Scarborough, and Julia Pounds, FAA/Civil Aerospace Medical
Institute

Improving the Safety of the Runway Hold Short Environment: Proposed Changes to Surface
Pavement Markings, Steve Estes, The MITRE Corporation Anthony D. Andre, Interface
Analysis Associates, Oscar Olmos, The MITRE Corporation, Susan Chrysler, Texas
Transportation Institute, Dan Hannon U.S. Department of Transportation, Volpe Center,
and Cheryl Andrews

Aircraft Ground Deicing: An Automation Approach,Gail M. Zlotky, Middle Tennessee State

University

61. Surface Management

Roles and Responsibilities of Controllers in the Air Traffic Control Tower: A Case Study of
the Role of the Human Factors Discipline During a Mission Analysis, Dino Piccione,
FAA

Enhancing Surface Safety Through Proactive Risk Management, Jacqueline A. Duley and
Brian M. Legan, Booz Allen Hamilton McLean, VA

Decision Support and Information Exchange to Improve Airport Surface Management, Amy
Spencer, Philip Smith and Charles Billings, The Ohio State University, Christopher
Brinton, Metron Aviation, Stephen Atkins and Deborah Walton, NASA-Ames Research
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Center

Human Factors Results of the Surface Management System Ramp Tower Demonstration,
Deborah H. Walton, Amy Spencer and Cheryl Quinn, NASA-Ames Research Center and
The Ohio State University

Conceptual Use of the Surface Management System by ATC Ground and Local Controllers,
James M. Hitt, II, Booz Allen Hamilton, McLean, VA USA

62. History

History of Instrument Flight— A USAF Perspective, William R. Ercoline, Brooks AFB, TX

Lessons Learned While Inventing Flight: “The First Fatal Crash”, Alan Diehl, USAF

Aviation Human Factors Research in the 21st Century, Earl Stein, National Airspace
Systems Human Factors Group, William J Hughes FAA Technical Center

Pilots and Non-Flying Management: A Historic Incongruity of Management Cultures, Dr.
Reiner Kemmler, Lufthansa Airlines

63. Maintenance

Quantifying Error Probability in Aircraft Maintenance Tasks, Tanja Bos and Jan Joris
Roessingh, National Aerospace Laboratory, Amsterdam, The Netherlands

User Perceptions of Aircraft Maintenance Technical Documents, Loren S. Groff, Wichita
State University and Alex Chaparro, Wichita State University

A Unique Approach for Determining Inspector Probability of Detection for Airframe Cracks,
Lee T. Ostrom and Cheryl A. Wilhelmsen, University of Idaho

64. Maintenance Session: Identifying Human Error Risks in Maintenance and
Inspection: Revisiting the NASA Aviation Safety Reporting System

Identifying Procedural Errors in ASRS Maintenance Reports using MEDA and Perilog,
Kirsten Patankar, San Jose State University Foundation, Diane Lattanzio, Raytheon ITSS,
Pamela Munro and Barbara Kanki

Correspondences Between Error Types and Incident Circumstances in ASRS Maintenance
Reports, Alan Hobbs, San Jose State University Foundation

Shift Handover Related Errors in ASRS Maintenance Reports, Bonny Parke, San Jose State
University Foundation

An Analysis of ASRS Maintenance Reports on the Use of Minimum Equipment Lists, Pam
Munro, SISU Foundation

Pressed for Time: Perceptions of Pressure and Time Constraints in ASRS Maintenance
Reports, Kimberley Cox, Claremont Graduate University

65. Assessing and Managing Human Error Risks in Maintenance and Inspection

ASC-TRM-03-04-001 33



An Industry Overview of MRM Interventions for Risk Management, J. Taylor, Santa Clara
Univ and M. Patankar, St. Louis University

A Method for Determining an Airline’s Probability of Crack Detection Lee Ostrom and
Cheryl Wilhelmsen, University of Idaho

Integrated Safety and Training Approaches to Risk Management, J. Schmidt, Navy Safety
Center and R. Figlock, Naval Post Graduate School

Reporting Discrepancies: Informational Needs of Maintenance and Flight Crews in Logbook
Write-ups, P. Munro, NASA ARC '

Errors, Violations, and Reporting Behaviour in Aviation Maintenance, Gerard J. Fogarty,
University of Southern Queensland

Discussant: An Integrated Approach to Risk Management, S. Sogg, Boeing

66. Perception

Effects of Peripheral Visual Flow on Postural Responses and Implications for a Spatial
Orientation Visual Interface in Aircraft, Lars Eriksson and Claes von Hofsten, Swedish
Defence Research Agency and Uppsala University

Ambiguities in Global Optical Flow: Tuning in to Speed and Altitude Changes, Darby L.
Patrick, John M. Flach, and Paul F. Jacques, Wright State University

Visual Factors Affecting Pilots’ Judgments of the Position of the Touchdown Point During
Emergency Landings, Celeste M. Mayer, Donald H. Mershon, Raymond Lim, Ryan
Chipley, Department of Psychology, David F. McAllister, Kris Matson, Department of
Computer Science, North Carolina State University

Preliminary Study on the Effects of Approach Angle and Lower Landing Minimum Level on
Pilot Performance in a Low-Fidelity Static Aircraft Simulator, Lancaster, J.A., Saleem,
J.J., Robinson, G.S., Kleiner, B.M., and Casali, J.G. (2002) Virginia Tech (VPI&SU)

67. Special Session on Recent Work on Spatial Disorientation

Electroneurophysiologic Diagnosis of Pilot Spatial Disorientation, Michael Stephens, Wright
State University (WSU), Jennie J. Gallimore, (WSU) and William Albery (AFRL)

The Use of Helmet-Mounted Display Attitude Symbology and Auditory Attitude
Information Cues for Unusual Attitude Recoveries, Kristen K Liggett, (AFRL), Tammy
Chelette, (AFRL), Richard Mckinely, (AFRL)

Symbology Conceptual Research and Integration Prototyping Tool — SCRIPT Development
and Applications, Joseph C. Jenkins, 1Lt USAF, AFRL, Paul R. Havig, AFRL, Eric Heft,
Northrop Grumman Information Technology, and Eric Geiselman, Geiselman
Consulting

In Flight Training, Col. David L. Brown, (USAFSAM) and Capt. Chris Borchardt, (USAF)

SD Countermeasures Website Update, Todd Heinle (AFRL) and William Ercoline
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(Veridian)

68. Physiology/Fitness

Flying on Empty: ASRS Reports on the Effects of Hunger on Pilot Performance, Jolene
Bischoff and Immanuel Barshi, NASA Ames Research Center

The Influence of Circadian Variations and Moderate Levels of Simulated Altitude on
Sustained Cognitive Performance, Jensen, W. Petros, T. Moulton, P. Boehle, J. and
O’Keefe, S.

Changes in Performance, Mood State and Workload Due to Energy Drinks in Pilots, K.W.
Kallus and D. Deixelberger-Fritz, Karl-Franzens-University Graz, Austria

Effectiveness of Advice to Airline Pilots to Prevent Excessive Fatigue, Hans de Ree, KLM
Royal Dutch Airlines

69. The Mediating Role of Aviation Expertise in Cognitive Aging

Aging and Expertise in Pilot Time-Sharing, Pamela S. Tsang, Wright State University

Age-Related Group and Individual Differences in Aircraft Pilot Cognition, David J. Hardy,
University of California, Los Angeles, CA

Age and Experience Interactions in Air Traffic Controller Performance, James T. Becker,
University of Pittsburgh and Dana Broach, Federal Aviation Administration

Assessments of Expertise and Working Memory Factors In Predicting Older Pilots’
Performance of a Simulated ATC Communication Task, Joy L. Taylor, Allyson Rosen,
Ruth O’Hara, Martin Mumenthaler, and Jerome A. Yesavage, Stanford University and
VA Palo Alto Health Care System Discussant: Raja Parasuraman, Catholic University of
America

70. Selection of Air Crews

Should FAA Test Questions and Answers Be Published? An Empirical Inquiry, Karen M.
Jones and Stephen M. Casner, NASA Ames Research Center

Selection and Performance Assessment of Ab-initio Pilots: Trials and Tribulations, Bernhard
F. Frey, Calvin R. S. Hart, Moana D. Kingi, Peter J. Wheeler, Massey University School
of Aviation, New Zealand

Distinction Between Static and Dynamic Spatial Abilities: Predictive Value and Implications
for Personnel Selection, Teresa C. D’Olivetra, Instituto Superior de Psicologia Aplicada,
Lisboa, Portugal

71. Stress

Pilots Under Stress: A Psychosocial Analysis, Richard J. Adams, Booz Allen Hamilton,
David R. Hunter, Federal Aviation Administration, Maxine Lubner, College of
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Aeronautics, New York, NY

Relating Personality with Stress Coping Strategies Among Student Pilots in a Collegiate
Flight Training Program, Tracy G. Dillinger, Douglas A. Wiegmann, and Narinder
Taneja, University of Illinois

Psychosocial Support in Disasters as Part of Crisis Intervention Maria-Helena Pereira Franco,
Sao Paulo, Brazil

Work Engagement and Psychological Burnout Among Air Traffic Controllers Monica
Martinussen and Astrid M. Richardsen, University of Tromso, Norway

72. Combining Task and Cognitive Modeling in Simulation-based Acquisition: Lessons
Learned from the CART Project, Dr. Chris Hale, Science Applications
International Corporation

Introduction to the Purpose and Scope of the Cockpit Automation Requirements Testbed
(CART), Bryan E. Brett and Christopher R. Hale, Science Applications International
Corporation

CART Case Studies Progress Report, Jeffrey A. Doyal, Science Applications International
Corporation

HPMI: Integrating Systems Engineering and Human Performance Models, Karen Gery,
Science Applications International Corporation

Technology Trade Space Development in Crew-systems Integration for Long-range Strike,
Christopher R. Hale, Science Applications International Corporation, Edward Martin and
Richard Moss, AFRL/HECI

An Analysis System Relating Individual Human Performance Measures to Overall Mission
Effectiveness, Bryan E. Brett, Jeffrey Doyal, Science Applications International

Corporation

ASC-TRM-03-04-001 36



fit sk —

NATIONAL CULTURE, TEAM BEHAVIOR AND ERROR MANACGEMENT IN US ;

CHINESE SIMULATED FLIGHTCREWS

Donald D, Davis. Janet Bryant, Ying Liu. Lam Tedrow, and Rebecea Say
Department of Pswehology
Old Dominion University
Norfolk, VA 23529

Human error is responsibk for mest aireraft accidents. Many of these errors can be traced to ineffective

flishterew team behavier,

Culture fluences team behaviors, attitudes toward teamrwork and emor

detection and mamagement. We describe a research study that dscovered cultural differences in team
behaviors and emer management using Chinese and Amernican participants. W discuss the implications of
cultural differences for flighterew performance. crew resowce management and aviation safety.

Intraduction

Human error causes over 7 of  airerafl
accidents (Helmyevh & Foushee, 19931, Team
communication and team coordination are the
primary causes of human error in aincraft
accidents  Helmreich & Foushee, 1993,
Tmprovements n team  performance  enhance
flight safety by reducing human eror.

Crew resource management (CRM) & defined as
“using  all  available  resources-—information.
equipment. and people-—to achieve safe and
efMcient flight operations™ {Lauber. 1984). Nt
ncludes traming in group dynamics. leadership.
communication. and decision-making
(Helmreich & Mernt. 1998). The purpose of
CRM is o enhance teammwvork behasiors of
flving and nonflving pilots. Helmreich, Wilhe .
Gregorich. and Chidester {1990y report that
CRM training increases the percemage of crews
with above average ratings in performance and
decreases the percentase of craws with below
average ratings,  CRM increases arline safely
and cfficiency and s accepted and  valued
throughout most of the aviation community
i Helmreich & Merritt, 19985,

The model of CRM developed and demonstrated
to be effective i the United States may not
peneralize successfully o other.  especially
nomwestem, culures (Davis & Kuoang, 20D0j,
Cultural differences rebtad 1o teamwork are the
chief reason for this vneertain generalzabibiry,

Culture  affects many aspects of  leamsork
(Granrose & Oskamp. 1997 espavially
communication (Orasanu. Fischer & Davkon.
1997). leadership (Dortman in press). dacision-
making illzen. LePine. & Hollenbeck. 1997,
influence processes (House, Wnght, & Aditva.
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1997}, and role relationships iEarky & Gibson,
20023, National c ullure may be more influential
n temporary teams, such as flighterews, than in
collocated teams, although this impact may be
moderated by organizational and  professional
culure {Davis & Bryvant. in press: Helmreich &
Mermitt, 1998).

Teamwork mediates the reltionship between
culture and the likelihood of aviation accidents
iDavis & Kuang, 2000). Culture and teamwork
may also exert an miluence on other mediating
characteristics, suwch as aror management. that
then influence the likelhood of aircralt accidents
{Helmreich, Withelm, Klnect, & Mermitt, 20015,

Culture may  be operationalized in different
ways, Measurement of cultural values is one of
the  most  common  methods wsed o
operationalize culture Smith & Schwanz, 1997),
Colkctivism. power distaree and uncertainy
avodance—commeondy studied culturd values—-
have  heen  shown 1o influsnce  cockpit
communication and decision-making {Redding
& Ogilvie, 1984). These values are also related
W pilots”  attitudes  conceming CRM
characteristics. such as independence. command,
preferences for automation. and rules—attitudes
that may influence flightcrew performance and
the probability of aviation accidents { Helmreich,
Foushee, Benson, & Russint. 1986: Helmreich &
Memitt, 1908},

Cultoral vales alse atfect attitudes toward
fhighte rew performance Merritt & Helmreich,
1996). For exampk. crews from Asian nations
tend 1o emphasize group selidarity and harmony
icollectiviem) and differences in authority thigh
power distance ). Urews from the US emphasize
mdividualism and  egalitarianism  low  power
distanced (Davis & Kuang, 2000y Cultuml
values may also mmpact flighie rew performance



throngh their mfluence on personality traits and
cognitive processes. Culure shapes development
of personality traits, such as locus of contml
which is ifluenced 2z well by occupational
status and gender, factors that are ako important
i the cockpit (Smith, Dugan, & Trompenaars.
1997y, Cultural differences influence cognitive
processes, such as how individuals perceive,
encode.  store.  and  process  information
(Matsumoto, 2000). as well as comnitive style,
such as fied dependence (Triands, 1997)
Finally, culture affects nature and frequency of
teamwork behaviors, such 8 communication and
ferdback as wellas frequenci of errors {Davis &
Kuang, 2000,

There is ample evidence to show that national
culture  influences team  behavbrs that are
essential to effective flighterew performance and
aviation safety. Team behaviors are related 1o
team performance, ermor managament and flight
outcomes. The research we report here examines
the mfluence of national culture on flizhtc rew
tearn behaviors and error management

Method
Participants

One hundred ninety-six Chinese and American
graduate and undergraduate students panticipated
mn ths study. Only maks were used because oo
few female Chinese students were available. The
average age was 2039 vears. Vitually all
participants { 184) reported having previous team
experience.  Omly twenty-eight  participants
reported having previous simulator experience.
Twenty-seven  participants  reported  having
previous or current military experience.

American  participants  were  significantly
younger (mean American age = 24.94, mean
Chinese age = 2787) and reported having
significantly more experience with personal
computer-based simulations (22 Americans. 6
Chinese).

Design and Procedure

Subjects were pawred in a same culture condition
and a mixed culture condition. for a wial of one
hundred fifty. tvo-person teams operating as
fhighterews, There were three experimental
groups in total—same culture Amerikan teams,
same culture Chinese teams and mixed culture
Chinese-American teams. The flying pilot mwile
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was counterbahneed in mixed culture teams.
Culture, as represented by national origin, was
the independent variable in our design. Team
behaviors and error management behaviors
served s dependent  warisbles.  Their
measurement & described below,

Prior to training. participants completed
measures of demographic, persomaliy  and
cultural charac teristics. Upon  completion of
thesz measures, participants were trained to fly a
Cessm 1828 wing Microsoft Flight Simulator
2000 Professional Training focused on take-off,
landing, simple mavigation using GPS, use of a
flight computer to calcukite fuel kvels. flying in
bad weather. ATC communications, and flying
and nonflying pilot roles and responsibilities.
Participants typically completed training within
eight hours. Participants w ho successfully passed
the Microsoft Flight Simukitor 2000 profiiency
check ride moved to the experimental phase of
the study.

Each pair of subjcts flew two scenarios created
for this study. Each scenario contained anomalies
that required participants to demonstrmte leam
behaviors. The first scenario contained adverse
weather  conditions:  the  second  scenario
presented Jow fuel and confleting directions,
Subjects werz randomly assigned the role of
pilot in one scenario and the wle of copilot in the
other  scemrio.  Each  scenario  lasted
approximately 45 minutes.  Teams  were
videotaped while flying these scenarivs, After
the team compkted its scenariv, team members
individually completed measures of situational
awareness, shared mental model and cognitive
workload.

Measures

We reviewed videotapes for presence of the
following team behaviors taken from Davis

(199%): assertiveness, decision-making,
monitoring, feedback.  backup, coordination,
sitiational  awareness,  leadership.  and

communication. We also coded the presence of
the following errors taken from Helmreich,
Klinect and Wihelm ({1999} and Klinect,
Wiheln and Helmrekh {1999): noncompliance,
communication, proficiency. and eperational,

Raters were trained 1o interpret team behaviors
similarly, Twe trained observers independently

scored  six tapes 1o determine  inter-rater
reliability.  Comelations ranged from 0.42 for



Feedback to 0.99 for Monitoring. The average
inter-rater reliability across all teamwork ratings
was 088,

Results

Wi repont here preliminary results from our
analysis of the data. We focus on simple cultural
differances in teamwork and enor management.

We found cultural differences in team behaviors.
American  teams  had  significantly  higher
situational awareness than Chinese teams or
mixed culture teams. American teams disphived
more decision-making than Chinese teams and
mixed culture  teams. Same _culture teams
iAmerkcan and Chinese teams) communicated
more frequently than mixed culture teams.
Coordimation of team members was higher in
American teams than in Chmese or mixed
culture  teams. Finally,  American  teams
committed fewer communication errors  than
Chinese or mixed culture teams. There were no
significant differences in other team behaviors.
Significant  differences between experimental
groups are summanized in Tablke 1.

Table 1

Sunmzary of Cultaral Effects on Team Behaviors

Team Behavior Finding

Situaticnal
Awareness

Amencan teams had higher
shuational awareness

American teams made more

Decision-making YR
< dec iskons

Same culture teqns
Communication communicated more
frequently
- -~ American teams  displayed
Coordination o P -
more coordination
Communication American teams had fewer
Errors communication errors

Discussion

Results from this study demonstrate that national
culture influences  wamwork  in simulated
flighterews. In contrast o previbus research,
which has relied on use of survey reseawh
designs. we used an experimental design 1o
manipulate culture and lock at its effects. Our
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results are consistent with other research studies
that have emplived different research methads:
culture nfluences team performance and ewor
management (e.2. Helmreich & Merritt, 1994
Helmreich <t al. 2001).

Owr results abo demonsirate that same culure
and mixed culture teams perform differenthy.
Same culture crews pedormed better teamwork
and communicated more frequently than mixed
culture teams. American teams made more
decisions, displayed more team coordination,
and had  Fewer communication ermrs  than
Chinese or mixed culture teams. Dilferences i
cultural values such as power distance among
Amencans and Chinese may exphin  these
findings. It is ako possibk that Americans, due
to their greater experience with simulations, may
have had an ashantage over their Chinese
counterpans,

Our manipubation of culture swas crude. We
cannot, at this time, explain the manner in which
national culture mfluences reamwork and error
management. For exampk, cultuml differences
may generate  perceptions of  differences in
ability  to verballk  express and  receive
information. which may reduce communication
in mixad culure teams. That is. vne may fear
misunderstanding or being misundersiood by a
member of anothar culture and. as a result,
communicate  less  frequemtly.  Cultural
differences in connmnication may ako be due 1o
expliciiness: Chinese are more implicit in their
communication, whereas Americans are more
explicit (Gao, Ting-Toomey., & Gudykunst,
196). The finding that Amerian teams were
higher in situational awareness may indkate
cultural differences in the way Americans and

Chinese  attend 1o and  percene  their
environments, Cultural differences in
environmental  perceptions  are  widespread
(Berry, Poortinga. Segall & Dasen. 1992).

Differences in decision-making and ¢ oordination
may result from differences in cultural values
such collectivism and power distance.

The purpose of this study was o examine
cultural differences in teawn behaviors, We used
national identity 1o represent culure. This
procedure is commonly used in cross-cultural
research ivan de Vijver & lLeung. 1997
Nevertheless. we recognize that national identity
and culture are not synonymous:  cultural
differences may exist within national dentity.
We have also collected data on nearly forty



cultural and other individual chameteristics. In
future analyses. we will use these measures o
tease out the manner m which culture exerts its
mfluence on  simulated flightcrews.  These
analyses will allow us to describe more clearly
fully the precise role that e ulture plys i shaping

teamwork, emw  management  and  flight
oUtCDmes.
In sum, teams in our study demenstrated

different levels of team behaviors. Teans that
were able to display effec tive team behaviors had
fewer errors. These differences varied with the
cultural makeup of the experimental groups. We
believe these findings provide enconragement for
further examination of cultural differences in
flighterew performance

Practical constraints fowad us to use students as
participants n our research. We do not know the
extent to which the same results would be
obtained with professiomal flighterews  flymg
high Hidelity simubiors or real awcraft This s a
ripe subject for future research and deserves
attention.
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B AN ENGLISH OR CHINESE LANGUAGE INTERFACE BEITIR
FOR CHINESE SPEAKING PILOTS?

Zhao Chen and Danni Bayn
Honevwell International
Victor Riley
User Intemction Research and Design, Inc.

In developing a pibot-centered interfoce for autoflight systems based on air waffic control syntax (see Riky,
DeMers, Misiak. and shackleton, 2002}, we confronted the quest ion of whether an anglo-centric nterface would
be usable by pilots fiom other cultures. To address this. we performed an experiment 1o see how Chinese
speaking pilots would understand and process air traffic control clearances. We mve the cleamnces in English
and Chinese. and asked the pilots to sort elemants of the ckarnce into sensible statements m English and
Chinese. The intent was to repraduce the thought process they would go thiough in interaction with an
autoflight system interface that requires them b enter in clearance elements ihat are contamed in the clearance.
The results show that the Chinese language interface produces the shortest response times regardkess of whet her
the clearance is given h English or Chinese. However, any translation introduced erroes: therefore, even though
the combination of an English language clearance and a Chinese langnage interface produced a faster response
than an English lmguage clearance with an Englsh Inpuage nterface, the latter produced fewer ermors.
Differences were also ound in how Chinese and Faglish speaking plots represented dearances to thenselves in
shorthand form and in what parts of the clearance exh chose to rgpresent. Finally, we found that Chinese
speaking pilots preferred English lmguage interfaces. even though they produced more errors when the
cleamnce was given in Chinese and longer overall response times. These preRrances were due lapely o the
desire to impiove Englishlanguage skills and & operate effectively vutside of Chinese domesti airspace.

Inireducti on order to understand it conceptually? Or wou ld itbe
Commerc ial air traffic is rapidly increasing amund casier for non-English pilots to enter the clearance
the globe. Hwlsh is the official language of inky the Flight Management System { FMS) in the
commercial aviation. But for non-English pi lots, order they hear them in the clmrace. and can they
language is probably me of the nost fundamenial wnderstand  #  conceptually  without having to
sources of problems on the flight deck. Honevwell linzuistically translate 17 And if the ckanmnces
designed o Cockpit Contol Language. which is a were piven in a mixure of Englsh and native
user interface maaphor that integrates a variety of languages. would an English laguage interfoce be
flight deck functions nto a constent framework easier overall because it suppotts direct eniry in the
based an what pilots aleady lmow about flyving. wifamiliar  bnguage. reducing  the translation
When we applied the concept to flight path requirement? Or wou ki a native language interface
management  and  developed a pilot-centered be better because they have to understand the inent
interfac e for autoflight systems based on air traffic of the dearance conceptually, md they pmooram the
control syitax. we vconfronted the cquestion of system based on therr intent rather than on the
whether an ang Joventric interface would be usable ckarance”
by pikws from other culluwms. One of the basic
questions for non-Eiglish speakers s if the To address this, we performed an experimiant to see
cleamnee is given in English, do they tiy to how Chinese speaking pilots would understand and
nentally translate it into ther own hnguage in process air tm ffic control clearances. We pave the
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cleamnces 0 Englsh and Chinese, and asked the
piliits o sorl elements of the clearan ce into sensible
statements in Frglish and Chirese. The intent was
to reproduce the thought process they woukl ao
through in iemcting with m auteflight system
interface that requires them to enter in clkamnce
clements as they are containad i the ¢learance.

Card Sorling Experiment

The purpose of the Card Sorting Experiment was o
determine  how Chinese speaking pilots  wounld
and  process  ar it contml
cleamnces. The
possibilities between the flight deck ad Adr Traffic
Control  {ATC) were contrasted.  Linguistical b,

there are clearances given in Pnglish with an

undenstand

foor  distmet  interachion

Fnalish language interface. English clamnees wih
non-English inteiface. non-English clearan ces with
English interfice, and non-English cleaances wih
non-English interface. The clearances wer given
by audi meordings in Hglish and Chinese, and
the pilots were asked to son elements of the
cleamnces into sensibk staterments in Fnglish and

Chinese.
Methad

Participants

The subjects for this study wer 20 Chiese pilds
from three Chiese airlines: Ar China. China
Eastem and Xinhua Airline. The range of their Pilot
In Command (PIC) time was from 182 hows to
9500 hours. Among the twenty plots. three were
captains. eleven were flieht officers, and six were
student pilots. The range of ages was between 26
and 34 vews old. The base city of’ 13 participants
was Beljinz. The base vty of the remnning seven
pilots was Shanghai. Paticipation was voluntary
and a pit was given to each subject for his

participation in the study.

Appamtus

The experiment program was writen in Pal
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Vis ). A Dell latiude €609 laptop with a
foueen-inch screen was used to conduct this
experiment.

Provedure

The experiment exended over a Jaty-minute
peried. Participants received both written and oral
instructions deseribing the simulation and the tasks.
In the experimental session, the paticipants
completed four Hocks of trials jome for each
combinaiion the flight deck interfice and ATC
ckarances). The four blxk were randomly
balanced within panicipants. There wew five tronls
in every block. The experiment was preveded by a
practice session of three trials. The pilots were told
that they should perform the task as they would
during the flving. The pilots were asked to listen o
the clearances which were plaved by the Windows
Media Player on a laptop and order the cleamnce
iters which were dsplved on the screen
accond ng to their understanding. The study was
conducted In quid rooms at Air China Airlines
Buling ot Beijing Internationa | Airpert. Xinhua
Airlines Building. Beijing and China  Eastem
Airlines Building. Shang Hai.

The clewrances were recorded using the Windows
Sound Recowder. The dearances in Englsh were
read by a native male Enalkh speaker and the
ckarances in Chinese were read by a native male
Chinese speaker. The ckaruwe ilems were
displavad vertically n a rndom order n zither
tnglish or Chinese fsee Figure 1). ltems i the
clkarances were prsented out of onder to prevent
participants fom per fomming the sk as an English
listening test in which they would nerely order the
itens according to their memory for how they
heard the clearnce read to them. There wemre
twenty clearnees in the experimem. All of the
ckarances were seleoted from - Radiotelephony
Commn kation Course. English jor Flight Crew™
(Wu Tuxing. 1996). _For example. in the English
faneuage card shown in Figure 1. the clearance is,

“Climb and mantain FL 170, cross Bao Ding ot or



above FL 130 The subjoct is asked to click on the
card iterns to put them in the correct owder for the
language of the card.

FL 130

or above

Lbhs
at
RACY NTNG

L 179

Figure 1. The display of the clearance items;
subjects put the items in the proper order for the
clearance by elicking on the items in that order

Design

Table 1 disphys the experimental design used in
this experiment. A withinsubjects design was used.
The independent variable was the Inguistic
interaction mode between the flight deckand ATC.
The four modes tested were English Clearance --
English ltems (EE). English Clearance -- Chinese
lems (EC). Chiese Clearance - Pnglish Bems
{CE), and Chinese Clearance--English Rems (CE).
The dependent measures were tas k completion time
and error rate.
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Experimental The languages used by
Conditions AT C {cdlearange)
English  Chinese
The languages E .C
used i the | BC E
cockp it
Chinese  English

Tablke 1. The four distinet interaction possihilities
betyeeen the cockpit and Air Traffie Control.

Results

The data were examined to determine the effect of
dif ferent lnguishic interaction modes between the
fliht deck and ATC. Data malyses were conducted
through ANOVA and a series of t4esls to determine
whether rlevant conditions differed from each
other i task completion time and emor e
MRASLIES .

Tima (Secandr)

i £ D5 i

Lingaisic Intzractin Nade

Figure 2. Task complate times under different
Iinguistic interaction modes between the clearance

and the card ilems.

For msk time. outliers (data pomts +~ 2 standard
devitions fromthe mean} were removed, resulting
in the elimination of approximately 6.7% uf the
datn points. The muin effect of task time of the
independent variable - the lnguistic iteraction
mxde between the flight deck and ATC. was



significant, F i3, 19) = 406, p = 0011 To test the
significance of the difference of task time between
every o moles,
When

a series of t - tests were
condurted. comparing  the  Ihglish
Cleamances ~ Chinese ltens (EC) with the Chinese
Clammnces -~ Higlish lems (CE). we found a
significant (5.93 see) herease m task time for the
CE wndition it 19) = 2.80. p = 0.011). Pilots took
almost & seconds lonzer to complae the task when
they heard the clearance in Chinese and had to
work with an Bhglish word list than hearing the
cleamnce i Fnzlish and working with a Chinese
word list. When comparing the Chinese Cleamnce
- Chinese Items (CC) with the Chinese Clearance -
(CE)
significant difference found in task time (5.8 sex)
(W19 ~ 299, p - 0.008) Pilots were 3.8 seconds
faster at wnplaing the task when they did not

Enclish  kens wndition, thee was a

have 1o vhange linguistic modes (Chimse to
Chinese) as compared to when they heard the
cleamnee m Chinese and needed to ranslate it mto
English. (Note that Chinese-English is the cument
mde of operation while Bying in mainland Chinaj.
For the enor rate, Chnese pilots made the fewest
ermors on the CC mode, then EE mode, EC mode.
CE Not

surpnsingly. fewer emors are made when the

and the most eroms on the maxde
cleamnce does not have to be translaed mto
another language in ower to complete the task.
eitfect

interactin mude between the flight deck and ATC

However, the main of the Inguiste
on error mte didnt reach statistical significince

(P{3)-D.081).

Figure 2 indicates that Chinese plots had the
shortest task completion time under the English
Clanmnce — Chinese ltems (ECY mode. Under the
Chinese Clearance ~ Englsh Items (CE) mode
pilots took the longest time o finish the task. It is
noteworthy o mention that the CE mode & the
current chcunstanee m Chim — the bnguage used
b¥ most Chinese pilots and Air Tratfic Controllers
is Chinese and the displays on the flight deck are

Enzlish. Satstically. the results show that under
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the Chnese hnguage interface conditions, the task
times were shorter regardless whether the dearance
was given in English or Chinese.

LinjLisEC micreCove Metie

Figure 3. Enor mte under different linguistic
interaction modes between the clearance and he

cand tems.

Discussion
From the msulbts of the experiment. itappears that a
Chinese mterface would be preferable. However
the Chinese interface was not advocated by
Chinese pilots. In a debrie fing interview conducted
after the experiment. the pilots said that they didnt
prefer the Chinese interface. Four reasuns were
given to explain their preference for English
interface: 1) English is not a big deal for young
pilets who are gradually taking more active and
important roles in airline companies 2) new CAAC
{Civil Aviation Adnunistation of China) mandate
mquires the use of English to wnduct awr traffic
contrel in 2003, 1t is noteworthy to mention that
most all ATC veice raffic & conducted in Enzlish
throughout the world. However, this is not the case
in China, a coumtry where non-Chinese airlines can
not fly. Most Chinese pilats speak Chinese with air
maffic controllers when they fly n China. In 1996,
the CAAC instimted a requirement for English use
by Chinese controlkers and pilots. However, many
of the mowr experienved iie.. older) Chivese pilots,
whos are the man power at airline companies, have
ditficu by with Faglish. so the requirement has not
been strictly enforeed. Now there are nwre and



more voung pilots joining the arlines. Though
training, the younger generation pilots tend to have
a good wderstanding of the English hnguage.
Neverthelss, its natuml fo speak the native
lnguape with the same native language peopk.
With the CAAC’s reqquirement, the pibts who were
interviewed believe that Emglish will replace
Chinese in airtwffi: control in China in the futue.
3) Intemational development tends: the pilois
think that Emglish is an emaging intemational
standard and the Chiese interface deters them
from leaming Fnglish; 4) When aireraft operate
outside of China, the Chinese interface will cause
problems if the aircraft needs be examined and
repaired  There & also the problem that if the
aireraft is flown outside of China the pilot will
again have the poblem of having to translate the
cleamnces from English into Chinese.

We also looked at diferences between how
Chinese and English speaking pilots mpmesented
cleamnces in their own shorthand when copying
down the clearance. Differences were found in
what parts of the clearance each chose to rgpresent.
Chinese pilots’ notes would include the flight
nuwber arspead. heading, and atinde of a
cleamnce n the shorthand form. English speaking
pilots typica lly om itted the flight number

In conclusion. the Chnese language nlerface
produced the shortest response times regand less of
whether the clearmce was piven i English or
Chinese. However, the Chinese spedking pilots
preferred Pnglish language mterfaces. even though
they produced more errors when clesrances were
given in Chinese and resulted in longer response
times ovenll. These preferences wer due kugely
to the desire o improve Faglish language skills and
to operate effectively outside of domestic airspace.
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APPLYING THE THREAT AND ERROR MANAGEMENT MODEL 10O
ANAVIATION SAFETY ACTION PROGRAM

Michelie L. Harper, MA
Rebert Helmreich, Ph D
The University of Texas Fiman Faciors Research Prosect

aper deseribes the work that has been completed in the last 18 months on the development of o data
collection process and analviic framework sematton collected throagh an Aviation Safety
Action Program (ASAP). The project consisted oI a systematic review of a new ASAP program being run by a
major commercial airline and the development of a ser of datz colleetion toals o be used fo categorize and archive
ASAP data. These wools were developed based on e texenomies derved from the University of Texas
Threat and Error Maragement Medel This paper des ritgue of the ASAP data collection process that was
being used by the siriine, and the data collection ools and analvtic strategies that were auelc‘pmi through the
application of the Threat and Ersor Manzzement Model

=

Review of an Aviation Safety Action Program through conventienal means and provide
i to the reporter

this nfermatien 1o deselop
> actons o reduce the potential
e of aceidents, incedents or

¢ the request of & mayor commercial mfl ge we
completed a review of their ASAP dat:

event review provess. This review included an analys

of the currert data collection process, moathly reviews e problens

of the pot submutted ASAP repens, and the dua

archiving and analvsis procedures vsed o suppont the The fist ehiecnive; 1o collect voluntare reports and
program. This paper sutlines the information gathered grovide protection to the reporter. was observed to be
from this zumw, and describes an alternative methoed upheld by the propram we reviewed. Currently this

-

Ly recetves between 110 3
il

for handling ASAP data ;ncludmg a TEViess uf me
sheoretical b. 15 fu
Management Model ¢
developed 10 :up;‘m’
"mhdue; 1’ & STATRBCS Pops mi i ‘l*

,\\,\P repadls G

3 reporss perday, Thas
oher  beft the events of
\h h pm 1 1hs.1’pu wie dropped

A revien of the types of reports that wore heing
submizted  demonstrated that 88% of the reponts

Objectives of ASAP described evems that were not knowe by the FAA o

athine management. The submission of these tvpes of
The Avistion Safety Action Pregram s a woluntany, reports. commuonly  referred 0 as sole seurce,
son-jenpandy reporting progsam Juelopgd throug sty that the program has estabhished a level of

Thes statestie also
s the unigue perspective ASAR data may
Iy comprehensive safery indusory

<

goint agreement between the FAA, the Abline Pilots st with the pdot communi
Assoetaton (ALPAY and the participating commercial \]ta]’(lﬂ‘h‘%‘

atrhne. Through this am pilets are encourazed 1o
submit repants of safety events, melading reports of
Federal Aviation Regulation vinlauons These reports
are then reviewed by & commuttee consisting of
representatives from ALPAL the FAA and the aicline 1t

L oour review there are v main sources of

15 the task of this growp o determine appropriate wivsation, one source 18 the repont subautied
corrective action in response 1o the reported event. \h ectly frem the plets 83% of all reported events

inchaded both a Captin and 2 Fisst Otfeer report.
There are twe man obyectives of an ASAP. These The wher sourve of mformaton is deriy om the
ahsectives are suppored not enly by the awfine we FAA. ALPA and airline commutzee members vhe are
reviewed bat describe the basic "UJ\ sutiingd 10 the meked  with reviewing  reports. This group s

n i whiehr

FAA memorandum ¢ communly  referred e as the DBaent Review

agreed @ by all ¢ s who begin an ASAP (Federal Comumstee 1ERCY As pant of the FAA \hnwmud m
Aviation Admisisation, 2002) of Ladestanding these 4

1) Colleet  soluntaribe repored  safery required e meet on a repelar basis @ review
information that weuld net have been known and develop corrective 1 1 reconmendations

ASC-TRM-03-04-001 47



address  the  reported  preblem Typically  these
recommendations are directed toward the reporting
pilot(s) and any other external group invoived in the
event. Other sources of incoming inlormation may
include  documenss from  other prowps  invelved,
inctuding ATC tapes, maintenance reports, and asrport
chans.

Narrative hased ASAP mndel

An overview of the tvpes of pilot repons used by most
ASAPs (there are currently 13 airlines that have
sabmmtted proposals to the FAA 1o start an ASAP)
demonstrated that the most common way for a pilot to
submit an ASAP report 15 a narrative based model,
Based on our review of the parncipating airline, this
tvpe of report contains a large section for pilots o
complete a written descripiion of the event, These tvpes
of forms also have limited number of categonizations
used for labeling the type of event and currently a small
aumber of catriers are attempting 10 expand the form to
nclode error categorizations. The range ef iformation
contained 1 the narratives varses greatly from pilot to
pilor and one option used 1o atain completeness of
these reports 15 a pilot interview. According 1o our
review, 13% of the pilots submitiing reports were
merviewed  for  more  complete  information.
Information gathered by the interview was normally
verbally reported to the ERC when the event was
seviewed at the menthly meeting. This information was
not documented or archived i a database with the
enginal reports.

The Even: Review Commitize

It 15 the job of the ERC members w read the pilot’s
aarrative amd any other acquired information  and
deduce the relevant information needed 1o make a
formal recommendation of corrective action. From vur
review the main pieces of information that the ERC
derives from the report were identified as the following:
1} Whether or not the report s agpropnate for
acceptance in to the prograny, 2} What type of event
ceeurred, 3) What the crew did wrong, and 4) What
actions were recommended 1o kegp the crew from
making the mustake again.

The FAA memorandum of understandiny states that
ERC must decude as a wroup if the report should be
submitted into the program. I there is agreement from
all three members then the miors are granzed proteciion
asainst  FAA comrecitve  action based  on their
completing of any recommended actions resulting from
the ERC’s review of the event I the ERC members can
N0t QUME 10 4 JOINT agreement o corrective actions then
she report will not be accepted into the progrem and the
pilots are miormed of the decision.
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From our review the following tasks were completed
by the ERC following the submission of a repont into
ihe program. The ERC members determine what type
of corrective action 1o recommend based grimanly on
the pilot’s narrative, The ASAP manager completes a
basic labeling of tvpe of report so that narratives can
be sorted mio smaller sroups. Selected reports, aleng
with comeetive action recommendntions, se then
sent to relevant departments to be re-read and re-
evalusted by deparmment or  fleat  managers.
Following the closure of the report a limited anwunt
of information stemming from the ERC’s review of
the event is entered into a database with the pilots
report,

ERC Corrective Action Recommendations

From our review o1 was found that correclive action
recommendations were less pumitive in natare than
what may have occurred if the pilot had not
submitted the report 1o the ERC. Corrective sctiva
recommendations ranged 10 level of severity from a
template letter thanking the pilot for reporting the
event to the most punitive action of pilot dismussai
based on the pilot’s insbility o be trained 1o
proficiency.  Other types of corrective actions
meluded having pilots write a summary of their
experience regarding the event for a guaredy
publication af ASAP events, w the more severe
action of placing a leer of corection m the pilot’s
record.

Based

Deficiencies  of  Narrative ASAP  Data

Collection Prograns

The primary deficiency we observed with the use of a
narrative based ASAP data collection program is that
eritreal informanion that would be needed to keep the
event from reoccurring was not identified or retained
in the database. Instead there was a narrowed focus
by the ERC w develop corrective actions based on
the report they were currently reviewing. The
aamrative based data collection provess appeared 1o
make 1t difficult for the ERC 1o identify and
categonze causal information contained within the
reports, and instead made them focus on developing
actions 10 handle the individaal pilots who had
submitted the report. Our conclusion upon finishing
the review of the procram was that due to the amount
of work needed to review each written narrative and
due te a lack of categorization of causal factors either
by the pilots or the ERC members, the prozram was
ot proactive ik addresseng causal issues. Instead, the
program had wken a reactionary approach 1o
handling one prlot ot a tie and one error at a ime
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Recommendations

Upon completing the program review, cuy opjective for
this project was to develop a set of tools that would
help the aurtine to be more efficient in using ASAP dana
@ make corrective action decisions that focused on
decreasing the :mg}m.l of causal factors. The next
section of this paper wiil deseribe the data collection
rwols we developed and the use of the Threat and Error
Manzgement model as the theoretical basis for the
development of these tools.

The Threat amd Error Management (TEM) model s
hoth a theoretical mede! depicting the relationship
between factors that conribule to
evenis as well as 2 working model that can be used 1o
categorize these factors. The theoretieal model is used
0 rest v pk_,»m;'se.» of relationships between threats,
il how pilels numage these issues. Threat and
lanagement \\~§‘l{:’1 agvp ied asa m‘xﬂcsng mandel,

aecident mw:.i' th i5 ol i
model based prrely on assessing pilot error bat focuses
on a wider spectrum of factors that contribate 1o
mastakes and how pilos manage anpredicied, non
sinnddard situations

aafions il(fAO., ZL 2

With the two objectives of ASAP in mind, we have
deseloped 2 ser of sumdardized tools that can be
apslied © an ASAP data collection and ERC review
srocess  This application of the Threat and Error
Management  model  enables ASAP data 1o be
categonized, identsfied and analyzed for kev fhetors that
cause events and how piots manage or ausnwage
shese events

=

Why the Threat and Errer Management Model can be
apslied 10 ASAP

The Threar and Eror Manasement model and
supparting raxenomies can be applied 10 the collection
ASAP date becanse the model was develeped
through the collection of observations made from the
t during normal line operations, and 1his 15 the
same environment that pdots are deseribing when
completing an ASAP report. Pormally referred to as
ling operas atons

COCKD

non satery audits (LOSA), these obser
are cemipleted by trained line pilots who observe crens
from the e jump seat under voluntary agreement by all
parties mvalved. The Threat and Error Management
model and 13 supporting taxononges  have  heen
emprically derved from the information gathered by
ihese observations. The methodology used 1o develop
the mosdel 13 considered emprrseally based because &
was aol developed through simulator assessments or

he veawrrence of

from 2 engmitive madeling apgroach, commonly used
in human facter error vesearch, but through the
collection and analysis of mlot-denved terminology
and pilet-identified issues. Through the wse of mlot
experts, identification of the formal and informad
process that crews use to manage various tvpes of
distractions from external sources o crew errons has
heen completed. As a result the database supporit
the developmens of the model is composed of by
superier and inferior erew performance that pilots use
i csxunxmd adverse sitaations. From this database
of over 3 Yight seaments we bave developed a st
of 1asonomies of p ot ohs ervedipiiot labeled errors,
threals and Sountermessures

The ASAP Threat and Ervor Management Ml

The Threat and Error Menagement Model s
applies 1o ASAP van be divided mto 2 separate parts
Thi mudel stars with a eategonzation of the type of

vent that oceurred and the msseciated crew errors
:md threats that contnibuted 1o the ecourrence of the
evert. Threats are defined as anv ssue that takes the
crew ot of the normad work load and must be
managed These catezenzations of type of event,
theests and errors are completed by the crew
reporiing the event. The second part of de model
inclades an assessment of the seventy of the eve
and a categorization of how each errer and threa:
were managed by the orew. This section of the
mudel includes 2 eategurization of pilel performance
markers. Performance markers are defined a5 skills
assigned to pelot’s monogement or mismanzgement
of threats and errors. These are not crew committed
errors but erew factors that can be used to deseribe
how the crew managed or mismanaged the event, The
last component of the madel s the corrective zetion
recommendation. See Figure 1

Event

Cors DV Comn D

Risk Watrix
Error and Threat Management
Performance Markers

Corractive Action
Recommendations
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Fagarel. ANSAP Threat and brror Management
Maodel,



ASAP data eollection tools

The tools we have developed enable the pilet and the
ERC to quickly categorize the informuation outhned in
the model so that i can be arcluved for future reference
and analysis. There are two main reponing forms used
to colieet ASAP data, the pilot report and the ERC
incident review,

Pilor Reporting Form. The ASAP pilot reporting form
prompis pilots to categorize the event putcome, any
threats contributing to the event and crew errors. Event
demosraphics and an event narrative are also reported
by pdots. Each section of the plot reporting form
contains lists of varving types of evens, errors and
threats that the pilot can choose a5 factors describing
the reported evenmt. As previously mentioned these
taxonomies were denved from observatiens conducted
in the cockpit durmg normal hoe operations and the
terminelogy that pilot observers used to label these
factors has been retamed and 15 easily recoprizable to
pifots completing the form

ERC Incident Review Form. The main objectives of the
ERC wneident review form are to assess severity of the
event, proficiency  level of the crew and make
recommendations for reducing the likelihood of the
reocttrence of the evemt The ERC & privy 10 a
different set of nformaton then the crew, in that they
can evaluate both erew members report of the evens,
and they can meerview external groups as well as crew
members. The ERC incident review form s divided
into three pans™ 1) a nisk matnx, 21 an assessment of
performance  markers 1o evaluate  the  crew’s
mapagement of the event and 3} corrective action
recommendations. The infoemation submitted by the
ERC s used 1o assess the crew’s accuracy of reporting
the event, their proliciency :n managing the threars and
errors contishuting 1o the event, and recommended
actions 1o correct these issues.  The ERC incident
review form serves several purposes, il gives the
members a manner by which to organize information
contained within the pilit report. it enables them 10
identify and catexorize contributing factors directly
refating 1o the event and it allows information from
each menmiber o be archeved into a database for future
ise. See Figare 2 for a flow chant of ASAP dat by the
Pilot Reporting Form and ERC Inerdent Review Form.
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Figure 2. ASAP Data Flow Chart.

Utkity of the ASAP Threat and Erer Management
Database

The teols we have developed provide a systematic
framework that can ssed to collect, categorize and
amalyze incoming data. By using the Threat and
Errar Management model and supperting taxonomies
derived from normal line operations we developed a
set of tools that enable both the piloz and the ERC 1o
wdentify enitcal factors contributing fo the oceurrence
of  evenis. A dotabase  comaining  these
categenzations can be eastly used fo answer a wide
range of questions.

Fremd coalyses. The utility of The Threat and Error
Maodel extends bevend the abiliy 1o ecalculate
Frequencies of even: descriptors. Due to the input of
hoth pilots and the ERC members, a database hased
on the Threat and Error Management taxonomies
contams information about the connections between
thremts and errors, inchuding how the erew responded,
what 1he outcome of the response was, and what
specific skills or lack of skills the crews wed to
address the event. Analysis assessing trends between
these vanables and  across time  enables the
wenzificamion of eritical contributing factors. This
information can then be used to md the ERC or any
other mtevested sroup in making corrective action
decisions.

Idemitication of system faciors. The key 1o the model
and set of tools we have developed is that it allows
ASAP mznagers as well as other mterested parties to
proactively make correctiive acnons based on the
demonstrated  relationships  contained  within the
datahase. Identification of the error that the crew
made is not the sole focus of the program; instead
errors are used as indicators of contnbuting svstem




factors. In thes way erew emors do not become the focus
ot of the ERC review process but can be used as a
g peiat for the ERC to develop comective actions
feews on developmg selutions o system problems.
This provess can be eamily completed by looking a
cther factors associated with this error, mcluding how
the error was managed and what threats contnbuted o
the error. The result of thes type of analysis process
enitbles idenufication of causal factors existing m the
system. 1.xmeim Mese factors for correchve action
will help ensure thay the next crew encountering 2
ssmifar stuaton will not be as likely to make the same
error. The value of this type of intervention is that
Safety  departments.  ASAP MENAZETS ard  ERC
members can be mere effective i “proactively
addressing problems rather than focusing on costecting
orpblems one erew at a time.

{isng the database w make corvective aciions. By
asing @ dawbase 1o derive  correct  action
recommendations the rehability of the program does
aot become dependent on individual ERC members
opnions o what can be immediately addressed by the
ERC. instead the ERC make corrective action
recommandations using a range of cateponizations,
wclading nsk factor  ratngs,  pilot management
ASSESSMENts, Crew performance markers, threats, errors
pe of event categorizations. They can also review
“rcu( s repors wih sinnlar contributing factors and
make recommendations that mach those previously
made. This function fends to both the mternat stabiiity
of the dotsbase and the external credibibity ol the
program

pay
i e

N

af

Conctusten

The development of ASAP as an mdustry safety
ntiative was based on premuse that pudois are privy e a
large amount of mivrmation tha 5 not discoverable by
other resulatery means. And, based on the growing
aumber of new programs being started {as previousiy
mennoned there are st least 13 airlines currently
piensenting an ASAPL piots appear 1o be withag
sabmut reports detaling  dus previously unknown
nfermazion,
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VW WE

From our conchaded thes the currens
grocess for collecting and reviewinz ASAP dat
creates a narrowed focus or addressing one repon &
a tme and one individoal pilot emrer 21 & time
Although this process may keep that single pilot from
making o simbar mustake i the future it B ol
addressing larger system problems thas contsibuted 10
ithe occarrence of the event and, most impoctants,
will net help the aext piot whe encounters & simils
siluation,

Although ASAP a5 a growing safery program helds
gemendous  poteatial, airhnes  developing  these
programs must be careful that they organize their
data collecnion and analveis process so thal the
mfermation comtamed m repents can be used 1o
whenuly and prozcrively address eritieal safety ssues,
Upon complenng oor review of an ASAP one
queston remains. What are th
collecting reposts lnnl
addressing a:{mrtilmz:ng

e legal ramifications of
a0t

Ve
the

progctively

ablems
: thin ot
: reh, we believe !hh QUESTON 'shl‘ﬂ‘d be
rously considered by any anrline curcenthy runmng
an ASAP or contemplating the development of 2 new
ASAP. The Theea and Error Model as applied 1o
ASAP daza wall not tell mrkines how to make changes
we these cnnical svstem problems have been
fied b the we have develosed sl
sty them where to focus their Lmired
TOSMICes
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SYSTEMATIC ERROR AND RISK ANALYSIS (SERAY A TODL FOR ACCIDENT AND RISK

INVESHGATIO

NALYSIS AND CLASSIHCATION

Keith €. Hemdy

Defence Research amd Devebspment Canada - Toronto

Toronte, Cmanisy, CANADA

As technolbogy has become increasingly reliable, ac cidants doe to equipment and material failnre have become rare.
Now days, canse Factors are more likely to b attribnied Lo the human clemants in the system than to the hardaare.
Dviously the abiliy o investigale, chasily and track human ovas canses of accident and incidents is ceniral o
prevanling ther recurremce or For paiting in plce tnps 1o siop these *human emors” from propagating. A tool Tor
human factors socident imoest gation and ¢ lassification nest peovide nsight bl why a porticular patiern of behavior

was vbserval

Ganirally one is concemod with the behavier that lad directly o the accidant or inciden.

Understanding why this paltem oof behuvior emarged s the key 1o explanng the human faclors issues associted
wilh the occureance. The Svstematic Ermor and Rk Assessment {(SERA} process seis omt to do this.

Imroduction

Ateol Jor human factors weident investigalion and
classification must  poovide insight iy why a
pariicular  pattern  of  belevier  was  obsavad,
Generally one is concerned with the behavior that Jad
directly ko the aocident or beident.  Undersianding
why this pattem of behavier emerged is the key 1o
exphining the buman factors issues associated with
the seowmence  Using the thevretical consinits of
the Infonmatien Processiig (1P} and  Percepmal
gontrol Theory (PCTY medels (Hendy, Easi, and
Famrell, 2001; Hendy and Famell. 1997; Powers,
1973, the Systemwtic Emor and Risk Aualyxis
iSERAG prix oss sets ou o do this,

A syslem  for investigating and  chssilving the
bdwvioral componanls of axcidents and incidenis
shiould be:

Exbaustive -~ it should cupwre all 1the polential
points of faiture that kad to unsale aols.

Orihogonal - each peit of filire shoukd caplure a
spxific and unique breakdonvn in the system.

Yaolid — intereantions made as a resull of the
analysis should redoce e probability that  the
oocumenoe of e same set of circamstances will
restft in the ¢ smmission of anunsale act.

The IPPCT model is used 1o establsh a crpsistent
theoretical framework for linking cause to eflect.
SERA anempts both lo be exhaustive and establish
an orthegonal set of faibire descripters fivm which
points of iniervention might be proposed. SERA ako
draws on the influatial work of James Reason
iReason, 19960 as munifested o Shappell and
Wielgmann“s ¢ Shappell and Wiegmann, 2060 Human
Foctors Accident Chssification System {HFACS, D
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is the atlempl 1o establish an vathogonal and
exhastive  system, bhased on  the  theoretical
framework of the IPPCT msdel, that distingnishes
SERA from HPACS.
The TPPCT Model

The essence of the 1P model is that all factors that
impact on cognilive workload can be educed to their
effocts on the amount of infnmation te be processed
argl the amount of tine avaikible.  Time prassure i
defined as propertional to:

{Coukd not display pic hures
which ol a constant rate of processing reduees 1o
Conld mol disphay picturel.

The 1P model B aboan Time and Information
processod knowledizes,

I is arguad, in Perceptoal Centrol Theory, that
humans behave as mobHayer closad loop conirol
systenss (see Figure 1), The sd poinis for these
contiol leops are our percephnl godls Chow we want
to perceive the shte of theworld).  Ascording o PCT
w2 semse the world sioale iransform that sensation
into a perceplion of tial state which we thenc ompare
with our geal. I thare is a dilferemce behveen our
pacerced and desired stales. we Tonmulate and
implement an action canether transfonmati on priciss)
in ender Lo operate on e world 50 a8 o drive e
perceived state of the vanables of inlerast fowards the
eoal  The perceptual aml decision processes drnv on
imtermal knowkdoe states that transformy sensation
into perception, and difference into action.  Our
atenenal mechanism shifts our focus From bop o
loop to kop. The BT model is therelore abont
Attention. Know bdoe and Feadbagk.  The IP
moadel is embedded within the PCT loop and apples




Decizion
Processes

PR,
Perceptici
Processes

Figure 1. The ot

avwhere where inlormation is being processal.

Syziematic Error and Rk Analysis

The swning point Tor a0 SERA amlysis is ihe
idenhication of the imsafe act or ncidat. If there
fas been an aceident o imcilent thare st have boen
soine deparire om sale opzration at seme pen in
the timeime.  Some world Qate most have gene
autside acceptable imils fe.e, cleanince foom hanin,
sepanlin Tom andber arcrall, the insalliion of
the wring pan. the torque on a laslenry An
phszrvable unzafz act or unsdie condiion will mark
s painil. A particolar unsafe at or nnsale condiivn
15 on the accident or e dent rajectory, 1 il remov)
or mandifization would have prevemial the accident vr
mcident from cocnming. The most critical unsale ac
of comdiion iz that from which there is only vie
trajectory. bz v that ked dirsctly o the secident or
incidem. Up until that critical act or comdition, thae
arcabways vpibns, bul once the critical Jdeciksionhas
haen made there is nooway hek. So o 1he e g
wihve did Heal patiem of hehavior emerge”

From PCT one can pradici that the amswar 1o dhe
guestion <oowhy Bd ey e tha” B ocoienally
resebvabke once yon know: whal a pasen’s
how they pereped Jhe workl and how they wore
Inine b achicve the soal. From these thros hase
guest s e can use the sinkture of the BT bop
of Figure 1, abng with the tme dependency ofthe P
msdel, b trace the pedential infermaten processing
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red Percephual Comtrol bop for a lmman operator mteracting wiils the workd,

hrzakdowns that Ted b the unsale act or condition.
Thie decision Tiddas o mcing these dependeri
are shoesn in Figore 200 The sbision bdders off
Figure 2 kad o bwelbve basic tvpes of adive failire.
as Iollows,

- Intent Failure:

L Miention Faihare:

. Sersory Faibre;

L Knewlodze s Perceptions Fiilire;
. Pereeption Failore:
Comumumcation Information Fathire;
Fime dlagement Faibirne:

A Kowladze (Decisions Failare;
94 Ahiliy 1o Respond Failure;

e Action Sclection Failure:

VL Slips, Lapses and Mok Emors;
12, Foadback Failre.

P A

o Ly

3

Reasen™s Lavend Fahoes Mevdel provides mwo peints
of focus, the active Bilires thansebes and the pre-
conditions that made the active Nailires more likely,
The explicit representation o et or Jonma
pathogens in the svdem 15 porhaps e groaied
contr bulica of Reson™s work bocrmor managenent.

In SERA the Your Jovek of Bason™ Lakent Fuhire

Mool are expressad s folkaws 1see Fianre 3

L. Active failares: the pwelve poants of breakdiwn
i the hannan nformation processing syaamn,

-

2. Pre-conditipns: these ane Btors that ar direaby
and immehitely conmacted G the unsatie acl or



condition. They are ddined in tarms o
o the comdiion of the pesonnel,

o the condition of the fask ilime pressure and
obpctivess, and

Legnipment,

]

e witking  conditions
wirkspace andenvimsnman ;.
The three categerics of immadiate pre-cordilions
deseribe the comdiion of WHOD was involyed n
he mnsafe act in the service of WHAT sk, WY
the task & laking phee, amdl WHIRE o1 B
perfenned (in cdher words, the environment.
including the cquipmant amd workspace: ¢ the
SHEL madel of Bdwards, 1988 Time ol day
WHEN)Y elfects will be reflecied in boih ihe
physiobgical condition of the persennel (e.g.,
circadian effedss and in the envirenmenial
comditions (e.g. anbient light kvelss.

"

Oroanizationdl influences. thezse are remole
factors that cstablish the purpese of he wirilics
10 be perfonmicd, conirel the resounces, deline the
clole within which e activities are o be
perfommed, sd constmints that beund belavior
thongh procedures. ks and regoltions, and
provide ovarsight.

4. Command. Control and Supervision faihires:
these are defmed i tlerms of formng siralegi
goak, 1he communiaton of dwose goals, andthe
provizion of cmor comaling Reedhaek, The
Command, Comrol ad Supervisary prcess s
the conduit whachy the organizitional layer
alfocts the inmediale pre-conditions.

Figure 3 retains the basic fonm of HEACS  Shappell
and Wiegmann, 20000 bul differs in detall. Within
the framesork of Figue X the adiviies of the
perscnmed can be Imced back o sulegic goak,
shaped by organbalional © enstrints. that Mow [Fom
the Migion, down thongh the Command,  Controd
and  Supcrvisory  processes. and emerge as sk
objectives. Figure 3 is consistent with the PCT view
that all human systerms are purposziul gl driven
systems Organizatvaa ]l infhenoss  detamine the
fichoes thal constrain this  puposeful geal driven
svsten, and shape the poalk that are actially servicod
as distno) from those that should be pursued in the
achicvement of the misgion shiedives (ol cowrse ina
healihy and cffective systan these will be identicaly

It is imendod that SERA s sullciently complele as a
classification system o capture maost hmman e fors
failres and all reasomable poinis of inlervention.
While the octive Bilure layer in SERA is dircily
inwedble o IPPCT. the precondilens shown in
Figume 3 are less bonnded by theore The taxonomies
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vestigated by Wiegrmarm and Shappell { P97 apply
enly 1o mtive Tailoms. which  am alrendy
comprehensively coverad By IPPCT. and therefore
provile ne  futher gudlance.  HEACS  riws
charurely on several deseriprive models throngh iz
linkage with The Towowy of Usale Owertions
eshappell and Wisgmann, 19973, bub again thore i
ne ckar guilance. Alhcugh ope mighit be giidal by
comepls of hierarchizal s ystems dacompesitions such
a3 Hierarchical Conl Analvsis isee Hemly, Foovis,
Lichacz, e al. 200013 he argoments e ihe
remaining kiyars in Figure 3 are consiained 1o he
somesyhat gualitative.

Linking Preconditions b Active Fiibires

-

Wih the hiaarchical hreakdown of Figmre 3 1 is
poszibke o link sach active Bulire with a se) of st
likely pre-conditions {e.g., see Hemdy, 2003, for o
description of this processy. Aclive Bilines represent

“what  happeneld”. and  they can be ieced e
fimdamaal  limitations  in the luman  sensory,

resporse of infommalion processing systens, These
are things that are unlkely 1o change. they are pan of
timan  capabilities  and  limitations. Ther: s
relnivdy Tidle poinl in telling a persento atiend and
be more vigibit B a sustanoed atlention fask. Whin
yiou Isave 1o change is the natre of the task, inothers
wonds the pre-conditions that set up the s enaie Tor
susbained abtertion sk fei, increase the number of
cverts, limit exposnre 1o ghonl 20 minutes at a lime,
provide other stinmli B increse activation and
arowsal levels: see also Wickens and Hollands, 1999,
43

Ihe pre-condilisas_mark the peinls el intervention
W the safdy system. Inlaventons ans imended 1o
rednce the probability tat the same set of aclive
Kailures will pecir g similar circumstances. The
pre-conditiens. both immediabe and remete, ropresent
why” the active failore exsted.  These are the thinegs
bt hen ko chanose fo prevent a rocumence bacanse
they define. cither dirccily or ndirealy, the conddion
of dhe persommel the task and e working
amromant.

Dicussing

A the stan of this paper it was claaned that a ool
suchas SERA shoukl be exhanstive, sphogonal and
valid.  The underlying thooretical hasis for SERA
zives some hope that the 12 active Mhres are a
compkte and independent i, The e of 1he
IEPUT model ake gives some face valdity 1o the
laxenomy as potential Bilures of all ponts of the
PETF Joop are includal. The taxonomy & aomphebe
aid orthozonalin this smse.
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Heavever, the bsue of predictive salidity and
reliahility is yet 1o be established Tt is inlandel Lo
stan by ostablishing the lestretest relubility of
SERA It ois plimmed o have o number of
imcestipators apply
aceidents and incidents.  Twenly cases have ben
seloctald Jrom the NTSB dota base Tor this parpose.
Participants Tron the VS, Australa and Canada will
be ivolvad through the auspices of The Technical
Covperation  Program  (TTCPL, HUM  Group,
Tochmical Panel 7

The SERA toxd has been codiad in Java o i on a
varidy of phtforms.  Comently SERA nins oo
Windows i and Macintoshie opaating sysiens. I is
being ported e the Windoas CE2 ¢ ny monment Fer

hardd held computing devices Lo encounige uwe of

SERA i the feld. The SERA software gnitks the
amabyst through the complele investigation process
Troan the identification of the unsafe act or condion
throteh o the assigmnat o the pre<onddions that
were identificd s being present. The SERA
lramesork aids in ensuring that appeopriale questions
areasked by the investigator (these are the quaestions
vl IMUst answer Nmvizating the docigion kdders of
Figure 25 Finally SERA assembles all of the
infoemation gathered inte g first cob al the accident or
incident ropon. The seftware alse nelides a
mec hanism that idanlifies the TIFAC calegories that
are the cleset i with the SERA chassification
schame.

The SERA framewerk has bom extended to provide
hoth  Eactical  and  strategic  nsk amalysis  ools
irefaencey bised on the obeervation that the 12
immuadiate pro-conditions, and the s erganizational
facters are the Factors that mud be conrolksl b
reduce the occunence of unsalfe ks and hace
miligate risk isee Hauly, 2003L

Cone lusions

This paper has previdad a glimpse of a ool lor
systemabivally connecting msale acts or conditions W
breakdowns in the human nfonmation prcessing
system and thence 1o the underbng pre-¢ onditions
e vcansed these ks o conditions 1o emage.
SERAs relunce on the thaxelcal modebs of human
intfonmation processing distingmshes i ffom similar
el forts by estublish emor laxensmies For acciden and
incidant inyestigation.
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