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前言

第十二屆國際航空心理學年會 (The 12th International Symposium on Aviation Psychology) 於民國92年4月14日至17日於美國俄亥俄州的但頓國際會議廳舉行。

航空心理學是一門有關於研究人類在航空領域中所扮演角色的學科。因此，國際航空心理學年會自1981年起即開始探討及研究航空科技及環境的改變對人類行為表現的影響，及如何結合學術研究和航空業界以提升飛航安全及效率。

今年會議的主題為「飛行百週年」。自1903年萊特兄弟設計第一架動力飛機後，至今已一百年了。雖然飛行的原理並未改變，但百年來飛航環境、科技、及人類在飛航系統中扮演的角色已是大大的不同。此次會議的重點之一就是探討人類應如何因應快速變化的飛航環境。

會前研討會

四日十四日 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 Illinois at Urbana-Champaign

2. A Human Factors Approach to Accident Analysis and Prevention — Dr. Scott A. Shappell, Civil Aerospace Medical Institute and Dr. Douglas A. Wiegmann, University of Illinois at Urbana-Champaign

3. Usability is More than Skin Deep: The Changing Face of User Interface Design — Dr. Victor Riley, User Interaction Research and Design, Inc.

4. 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

5. Guide for Selecting Situational Awareness and Workload Measures — Dr. Valerie Gawron, Veridian, Inc.

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

四日十四日 13:00 – 16:00

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

8. Dr. J. Lynn Caldwell; Air Force Research Laboratory

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

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

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

12. 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)
會議流程

[image: image1.png]ScHEDULE OF

[BoNaY

SESSION UROOM 306

ISAP PaPER Sessions

SESSION JROOM AT

SESSION YROOM AW

SISSION 400N 484

SESSION SROOM 01

SESION GROON 29

e e S A

TS0 [t Py S
i Coch T s 312
TR [ e FosaTespeie L COTT Framion [ Toime . it v Cats I VPV AT T Mgt

. s Y

Dt b Sl

Dy Ty

D A et

D W Sl

Dt s, Rk

T [ s 3 T Tl [ CROT T [ o T STy T ol o s [ VT Ui e 7T T Commmmtir
I s B Dt By S D T W D A i D it Vi D s . i
TR [T e ety T Dl [ IOl [ o & A T Gt Sy Fom 7 Comrt ol Yoo ey
I G Con Dn o D Ve Gavn D ivan L D Koy Db s e k| D o M
I e e N L ey YT ey e AT Gl
I3 bin s D el Dr P D Panta g Syl D Ly By
weDNEsDAY
TSI [\ s Coaind Dty Adans CRV T - 17 Do kg 2 s g | DLtk e ot &S A [2ATC S oral Sion
I binfis) Dr Rt T Ny D A Pt DV Ry D e Wik Dt Bl ol
TIRETERT [ s o W [ U T R P [ Do lig -G [, GL0C S - T 5 At o e
I N Srr D o ke Cop JnenKaan D Kt Lt Dt g L LD Al
T T T ot o Do oo . N[ G e [Tt e e  Commntr

Sy Chpst

Dt o P s

Dr o Ly

Dr o i

Dt e B

Dy i

TR [ T T OISl oo [l T Eviranes R Do g o ot [ imageme S = S s AT Do Vi
- by A D D C ol D Kty osir s Billge Do Wan_| ot N inon D Vir s
TSI [Fang a TS Vs
TR [ s Pauaigboe 15D oS4 a1 Linupine ADM Sty s [ Manknse Sty Rk Pt (7. R Wyl Dt
K Wil D Wl V. o Dot e D Wil s Dt Rt Ao o Al | Wil Ay
TS [1 s T Comml g [ Conted oo [P TEmg o S Mo TP s
I T Aln Cls s s s DA D Dt Son i
D R i
[ s T et Cois [ e T T T [ imagn T T ol T
I T L S Dr Sy Dk s e [ eT—
D R i
G T [T T TS o e B S T ol Pt [T O e
. Mtk D Dl e Homan Dol e Rk D R e e e
D O
T [ oy Sesrn o





會議摘要

本次會議共有來自全球二十五個國家約三百六十位學者發表研究論文，發表方式為以七十二個討論單元，分三日完成，每個單元約90分鐘，同一時間有六個單元同時進行。論文的題目及發表者資料詳如附件一。

會議討論主題包括認知系統工程學、人機界面、無人載具人為因素、駕艙狀況警覺、航管系統人為因素、維修系統人為因素、組員資源管理、安全文化、訓練、工作負荷、記憶力與注意力、決策下達、風險評估與管理、溝通、組員表現評估、與地面安全等。由於討論的議題非常的廣泛，且同時間有六個不同的議題在不同的地點同時進行，因此本報告只針對和本會調查任務相關，並實際參與討論之議題作一摘要報告。

文化與航空

在與文化相關的討論中，Donald Davis 提出National Culture, Team Behavior and Error Management in US and Chinese Simulated Flightcrews論文，他認為人為的失誤是造成許多意外事件的主因，而這些人為的失誤可歸究於組員之間合作的間隙。而組員間合作的間隙又可能是因為國家文化的不同而造成的。Davis認為文化上的差異會影響團隊合作，尤其是在溝通、領導、決策下達、及角色扮演等，進而影響了組員的表現及飛航安全。

為了證明他的假設，Davis對196位華人和美國學生作組員合作模擬實驗，實驗中將學生兩兩配對並分成華人學生配華人學生，或美國學生配美國學生的同文化組，及華人學生配美國學生的不同文化組，以量測不同分組間組員合作上的差異。

初步的實驗結果顯示，不同文化的組員組合的確在組員表現上會有所不同。美國學生組有較高的狀況警覺，較多的決策下達次數。同文化的組員間交談的次數頻率頻繁，且較少出錯。詳細結果請參考附錄二中所列的原文。

Honeywell International的Zhao Chen 和Danni Bayn 則針對華人使用的飛機上是否應使用華文的人機界面提出討論，論文題目為：Is an English or Chinese Language Interface Better For Chinese Speaking Pilot? 論文中討論到，由於目前絕大多數的飛機都是由西方國家所製造，其設計理念及人機界面是否適合東方的駕駛員是值得探討的，Chen和Bayn因此針對華人駕駛員對華文及英文的航管指示及人機界面展開研究。

實驗中以華文及英文發布航管指示給華人駕駛員，駕駛員則需用華文或英文界面去操控飛機，以評量華人駕駛員在何種語言的操控界面下會有最短的反應時間。實驗結果顯示不論使用華文或英文的航管指示，華人駕駛員使用華文的操控界面能有最短的反應時間。

但是，若需將英文航管指示翻譯成華文再操作華文界面時，則更易產生錯誤，因此，Chen和Byan認為若不使用華文航管指示配合華文操控界面，則寧可全部使用英文系統。Chen和Byan同時也發現，雖然華人駕駛員在使用英文操控界面時較容易發生錯誤，也需較長的反應時間，但華人駕駛員大多還是寧可使用英文的界面，Chen和Byan認為可能是因為駕駛員們希望能增進他們的英文能力，並提昇日後飛航國際航線的競爭力。詳細資料請參考附件三中之原文。     

飛航安全執行計劃

繼CRM、LOFT、LOSA等飛航安全計劃在全球航空界普遍的推廣並執行後，本次年會中又有學者提出不同的飛安計劃。
美國德州大學的Harper和Helmreich自2002年年初開始在美國的數個主要的航空公司推動一個名為Aviation Safety Action Program (ASAP)的計畫。ASAP為一個飛安自願報告系統，和美國NASA的ASRS及台灣的TACARE飛安自願報告系統類似。該系統接獲飛航組員的通報後，由該系統的委員會解讀、分析該報告，並尋求解決之道。由於ASAP計畫同時得到了美國FAA及飛行員協會(ALPA)的支持，因此通報者的身分都將保密而不會被有關單位追究責任。

基本上ASAP的設立精神及運作方式都和本會設立的TACARE飛安自願報告系統類似，亦和美國ASRS系統有許多重複之處，但因ASAP系統是在不同的航空公司內自行運作，若發現飛安上的隱憂，亦直接在該航空公司內尋求解決。因此相較於其他類似的自願報告系統，ASAP能較迅速及較直接的針對飛安議題尋求改進。但由於該系統會保留通報資料中的航空公司名稱，因而保密性不若其他類似的飛安報告系統。詳細資料請參考附件四中之原文。

失事及風險調查工具

加拿大Defense R&D Canada Toronto的Hendy發表一個正在發展的Systematic Error and Risk Analysis (SERA)系統。SERA可以幫助調查員從事人為因素失事調查以深入瞭解為何會有不安全的行為發生。

SERA的理論基礎是建立在Information Processing (IP)和Perceptual Control Theory (PCT)模組上，並結合James Reason 和Human Factors Accident Classification System (HFACS)的理論。在實際運用上，SERA先判定出事故中所發生的不安全行為(Active failures)，並找出Pre-condition，Organizational influences，及Command, Control and Supervision failures。並將這些因素間之關聯加以分析，以釐清事件發生的因果關係，找出事故發生的原因以避免事故的再次發生。詳細資料請參考附件五中之原文。

結語
百年來，航空科技的發展改變了人類生活的型態，亦擴展了人類活動的能力與極限，而航空心理學的研究在航空科技的發展中佔了不可或缺的地位。

航空事故的可能肇因大部分為飛航組員的因素，因此航空心理學針對駕駛艙設計、自動化系統、及組織因素等方面加以研究，以降低飛航組員發生錯誤的機會。另外，航空心理學亦對航空人員訓練，人格分析，以及如何設計出更能容許人類錯誤的飛航操作系統從事深入的研究以提昇飛航安全。

本次會議中除了瞭解全球目前各地區的航空心理學相關研究及現況外，並能有機會和來自世界各國航空心理學的研究人員交換心得，建立聯絡網路，以使日後在從事飛安工作時可相互支援。尤其本次會議參加的學者及專家非常的多，更有許多航空心理學不同領域的大師級人物，以往在教課書及專業期刊上所讀到的知名學者，如研究Decision Making的Neil Johnston，Situation Awareness的Chris Wickens和Mica Endsley，工作文化的Robert Helmreich和Ashleigh Merritt等，都能夠有機會當面與他/她們討論航空心理學方面的各種問題，實屬難得的機會，亦對於我國因非國際民航組織會員國所造成之交流受阻礙情形可有所舒緩，不僅能獲取新知，亦可以暸解當代各國航空心理學研究現況，進而掌握未來趨勢，參加國際會議應屬可取。
附錄一

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, Iya 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. 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, Torbjörn Alm, Linköping Institute of Technology Patrik Lif, Swedish Defence Research Agency Martin Öberg, Virtual Technology, Linköping, 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

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.L.M. 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 Illinois, 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 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. (René) 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 Operations: 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

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. 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, SJSU/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 I. 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-François 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

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 Für 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-Jürgen Hörmann, 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-Jürgen Hörmann, 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)

ESSAI: 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

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, 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. Castaño 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 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 I. 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, SJSUF/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

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, ICAO, 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, Linköping 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

35. Safety 5: Abnormal Situations

Crisis in the Cockpit — Problems with Emergency and Abnormal Procedures Barbara Burian, SJSUF/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 I. 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, III, 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

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 Bürki-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 I. 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 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), 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, III, 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, Chung-San Yu, Air Force Academy, Fuh-Eau Wu, Cheng Shiu Institute of Technology, Kaohsiung, R.O.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 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, SJSU/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 Köster 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. 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, Ioana 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, Linköping 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 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 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, SJSU 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

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 (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’Oliveira, 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 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
附錄二
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Introduction

Human error causes over 0% of aircrafl
accidents (Helmreich & Foushee, 1993). Team
communication and team coordination are the
primary causes of human error in aicrafl
accidents (Helmreich & Foushee,  1003).
Improvements in team performance enhance
fight safety by reducing human emor

Crew resource management (CRM) s defined a5
all availeble  resources —information,

equipment, and peopl—to_achieve safe and
efficient flight operations™ (Lauber, 1984). 1t

includes training in group dymamics, leadership,
communication,  and  decision-maki
(Helmreich & Merritt, 1998). The pupose of
CRM i to enhance_ teamwork behaviors of
fying and nonflying pilets. Helmreich. Wilhelm,
rich, and Chidester (1990) report that
CRM training increases the percentage of crews
with above average ratings it performance and
decreases the percentage of craws wilh below
average ratings. CRM inereases airline safety
and efficiency and i accepled and vahied
throughout most of the aviation community
(Helmreich & Merrit, 1995).

“The model of CRM developed and demonsirated
1o be effiwtive in the United States may not
generalize successfully 1o other, _especially
nomwestem, culures (Davis & Kuang, 2000).
Cultural differences rebated to teamwark are the
chief reason for ths urcertain generalizability.

Culture affects many aspects of teamwork
(Grawrose - &  Oskamp.  1097),  especially
communication (Orasanu, Fischer & Davison,
1997), leadership (Dorfiman, in press), decision-
making (llgen, LePine, & Hollenbeck. 1997)
influence processes (House, Wright, & Adit

.ement using Chinese and American partcipants. We discuss the implcations of
hierew performance, crew resource manag

.ement and aviation safely.

1997). and role rehtionships (Earky & Gibson,
2002). National culure may be more influential
in temporary teams, such as Mlightcrews, than in
collocated feams. although this impact may be
moderated by organizational and. professional
culure (Davis & Bryant, in press; Helnreich &
Merrit, 1995)

Teamwork medites the relitionship between
culture and the lkelihood of avition accidents
(Davis & Kuang, 2000). Culure and teamwork
lso exert an ifluence on other mediating
sracteristics, such as aror man
then influence the lkelihood of aireraft aceidents
(Helmreich, Wielm, Kincet, & Merritt, 2001).

Culure may be operationalized in different
ways. Measurement of cultural values s one of
the most common methods wed to
operationalize culture (Smith & Schwartz, 1997),
Colketivism. power distance and uncertainty
avolance—commony studied cultural values—
have been shown fo influence cockpit
communication and decision-making (Redding
& Ogilvie, 1984). These values are also related
to pilols altitudes conceming  CRM
characterisics, such as independence, command,
preferences for aulomation, and rules—atitudes
ihat may influence flighicrew performance and
the probabiliy of aviation accidents (Helmreich.
Foushee, Benson, & Russini 1986: Helmreich &
Menit, 1998).

Cultural values ako affect attiudes toward
fightcrew performance (Merritt & Helmreich,
1996). For exampk., crews from Asian nations
tend 1o emphasize group soldarity and harmony
(colletivism) and differences in auhority (hi

power distance). Crews from the US emphasize
individualism and egalitarianism (low  power
distance) (Davis & Kuang, 2000). Cultul
values may also impact fighterew performance






[image: image3.png]through their influence on personality trais and

nitive processes. Culre shapes development
of personalty traits, such as locus of control,
which is influenced as well by oceupational
status and gender, Factors thatare ako important
in the cockpit (Smith, Dugan, & Trompenaars,
1997). Cubural differences influence cognitive
processes, such as how individuals perceive.
encode, store, and  process  information
(Matsumoto, 2000, as well as_cognitive siyle,
such as fiek dependence (Triandi. 1997)
Finally. culture affects nature and frequency of
teamrk behaviors, such & communication and
feedback as wellas frequency of errors (Davis &
Kuang, 2000}

‘There is ample evidence 1o show that rational
cullure influences team behaviors that  are
essential 1o effective lighterew performance and
aviation safety. Team behavors are related o
team performance, eror management and flight
outcomes. The research we report here examines.
the influence of national culture on flg

team behavrs and ermor management.

e e

Method

ix Chinese and American
duate students participated
in this study. Only makes were used bazause too
few female Chinese students were avaikible. The
average age was 2039 years. Viually all
participants  184) reported having previous team
experience. Only  twenty-cight  participants
reported having previous simulator experience.
Twenly-seven  participants reported  having
previaus or current miliary experience.

American  partcipants  were  significantly
younger (mean American age = 24.04
Chinese age = 2787) and reported having
nificantly more experince with personal
computar-based simulations (22 Americans, 6
Chinese).

Design and Procedure

Subjects were paired in a same culture condition
and a mixed culture condition, for a total of ane
hundred fifty, two-person teams operating as
fightcrews. There were three  experimental
groups in total—same culure Amerkan teams,
same culture Chinese teams and mixed culture
Chinese-American teams. The flying pilot role

was counterbabinced in mixed culture teams.
Cullwre, as represented by national arigin, was
the independent variable in our design. Team
behaviors and error management  behaviors
served  as  dependent variables.  Their
measurement § described below

Prior to training, participants completed
measures of demographic. personaliy  and
cultural characterisics.  Upon completion_of
these measures, participants were trained to fly a
Cessna 1825 wing Microsoft Flght Simulator
2000 Professional. Training focused on take-off,
anding, simple navigation using GPS. use of 4
flight computer to calculte fuel kxels, 1
bad weather, ATC communications, and T
and_ nonflying pilot roles and responsibiities
Participants typically completed training within
eight hours. Participants who successfully passed
the Microsoft Flight Simukor 2000 profiiency
chck ride moved 1o the experimental phase of
the study.

Each pair of subjets flew two scenarios created
for this study. Each scenario contained anoma s
that required participans to demonstrate team
behaviors. The first scenario contained adverse
weather  condiions:  the  second _ scenario
presentad low fel and conflicting diections.
Subjects were randomly assigned the role of
pilot n ane scenario and the role of copilat in the
other  scemario.  Each  scenario  lasted
approximately 45 minutes. Teams  were
videotaped while flying these scenarios. After
the team completed s scenario, team members
individually completed measures of situational
awareness, shared mental model and cognitive
warkload.

Measures

We reviewed videolapes for preserce of the
following team behaviors taken from Davis
(1999):  assertiveness,  decision-maki

monitoring, feedback, backup, coordination,
situational awareness,  leadership,  and
communication. We also coded the presence of
the following errors taken from Helnreich,
Klineet and_ Wikelm (1999) and Klinect,
Wilhelm and Helmreich (1999): noncomplance.
‘communication, proficiency. and operational,

Raters were trained to intarpret team behavirs
similarty. Two trained observers independently
scored six tapes to delermine inter-rater
relisbiliy.  Comelations ranged from 0.42 for





[image: image4.png]Feedback to 0.99 for Monitoring. The averay
inter-rater reliabiliy across al teamwork raty
was 038,

Results

We report here preliminary results from our
analysis of the data. We focus on simple cultural
differences i teamvork and emor management,

We found cultural differences in team behaviors.
American teams  had - signficantly  higher
situational awareness than Chinese teams or
mixed culture teams. Amerkan teams disphyed
more decision-making than Chinese teams and
mixed culture teams. Same culture  teams
(Amerkan and Chinese teams) communicated
more frequently than mised culture tearns.
Coordination of team members was higher in
American teams than in Chinese or mixed
culture teams.  Fimally,  American teams
committed fewer commumication_errors than
Chinese or mixed culture tearns. There were no
significant differences in other team behaviors.
Significant differences between  experimental
wps are summarized in Table 1

Table |

Sunmrary of Cultural Effects on Team Behaviors
Toam Behavior __Finding

Siuational
Awareness

American teams had higher
situational awareness

American teams made more
Decision-making e
Same  culure  teams
communicated mare
frequently

Communication

5 American teams displayed
Coordination more coordination
Communication  American teams had fewer
Errors communication errors

Discussion

Resuls from this study demonstrate that natioral
culure influences teamwork i simulated
flightcrews. In contrast 1o previous resarch
which has relied on use of survey reseach
designs, we used an experimental design to
manipulate culture and lock at is effects. Our

results are consistent with other research studies
that have employed different research methods:
cultire nfluences team performance and amar
management (.. Helmreich & Merrit, 1996:
Helmich et al, 2001).

Our resuilts ako demonstrate that same culture
and mixed culture teams perform differentl.
Same culture crews performed better teamwork
and communicated more frequently than mixed
culure teams. American teams made  more
decisions. displayed more team coordination,
and had fewer communication errors than
Chinese or mixed culture teams. Differences n
cultiral values such as power distance amol
Americans and Chinese may exphin these
Tindings. [t s ako possibk that Americans, due
1o their greater experience wilh simulations, m:
have had an advaniage over thei Chinese
counterparts,

Our manipubition of culure was crude. We
cannot, at this time, explain the manner in which
national culture infliences teamwork and error
management. For exapk, cultural differences
may generate perceptions of differences in
abiliy to verbally express and receive
information, which may reduce communication
in mixed cullure teams. That is, one may fear
misunderstanding or being misundersiood by a
member of another culture and, as a result
frequently.  Cultural
differences in communication may ako be due to
explicitness: Chingse are more implicit in their
communication, whereas Americans are more
explicit (Gao, Ting-Toomey, & GudykunsL
1996). The finding that Amerkan teams were
higher in sitational awareness may indkate
cultural differences in the way Americans and
Chinese  atiend o and  perceive  their
environments.  Culural  differences  n
envionmental  perceptions are  widespread
(Bemy, Poortinga, Segal, & Dasen, 1092)
Differences in decision-making and coordination
may result from diferences in cultural values
such callectivism and power distance.

communiate s

The purpose of this study was to examine
cultural differences in team behaviars. We used
mational identity to represent cullure, This
procedure s commonly used in cross-cultural
research (van de Vijver & Leung, 1097).
Nevertheless, we recognize that nationa  identty

and culure are not synonymous:  cultural
differences may exist within national entity
We have akso collected data on nearly fory



[image: image5.png]cultural and other individual characteristcs. In
future analyses, we will use these measures to
tease out the manner in which culture exerls its
influence on simuhted flightcrews.  These
amalyses will allow us to deseribe more claarly
fully the precise role thatculture plays in shapin
teamwerk, emor management and  fight
outcomes,

In s, teams in our study demonstrated
different levels of team behaviors. Teams that
were able to display effe tive team behaviors had
fewer ermors. These differences varied with the
cultural makeup of the experimental groups. We
believe these findings pravide encours

further examination of cultural differences in
fighterew performance.

Practical constrainis foreed us 10 use students as
participants in our research. We do not know the
extent to which the same resuls would be
cbtained with professional flighterews flying
high fidelity simubiors or real aireraft. This is
ripe subject for fure research and deserves
attention.
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In developing a pibt-centered interfce for autoflght systerms based en ai waffc control syrtax (see Riky.
DeMers, Misak, and shackleton, 2002), we confionted the question of whether an anglo-centic interfice would
be usable by pilots fiom other culres. To address this, we performad an experiment 10 see how Chinese
spesking pilots would understand and process air raffic @ntrol clarances. We gave the cleamnces in English
and Chinese, and askad the pilots 1o sort clamants of the ckarance info sensible statements in English and
Chinsse. The inlent was o rproduce the thought process they would go thiough in inkeraction with an
autoflight system interface that requites them b enter n clearance elemnts that are contained in the clearance
“The resulis sho that the Chinese language iterface produces the shortest response fimes regardiess of whet her
the dearance is given i English or Chinese. However, any translation inroduced errors: therefore, even though
the combination of an English Bnguage claarance and a Chinese language interfice produced a faster respanse
than an English lmguage clearance with an iglish lnguage Pterfuce, the latter producad fewer errs
Differences were also fund in howy Chinese and English speaking pilts represented dlearances 1o thenselves in
shorthand form and in what parts of the clearance each chose 1o represent. Finally, we found that Chinese
speaking pilots preferred Fnglish lnguage interfaces, even though ey produced mre errors when the
cleannce was given in Chinese and longer averall response times. These preerences were due lagely to the
desite o improve English language skills and b operate e fectively oulside of Chinese domest: aispace.

Introduction
Cormmencial ai traffc s rapidly increasing amund
the globe. gl is the official lmguage of
commercial aviation. But for non-Englih pilots,
lmguage is probably cne of the rost fundamental
Sources of problems on the flight deck. Honeywell

designad a Cockpit Control Language. which is
user inerface metaphor that integrtes a varity of
fight deck functions into a consisient famework

based on what pilots alady know about flirg,
When we applied the concept to fight path
management and developed a pilot-centeral
interfice for autofliht systems bused on af raffic
contiol syntax, we conficnted the question of
whether an anglo-cent e inerfice would be usable
by pibis from other culurs. One of the basic
questions for non-Erglish speckers i if the
cannce s

en in Eglish, do they 1ty to

mentally transhe it o their own b

age in

order to understand it conceptualy? Or would itbe
casiar for non-English pibs 1o enter the dearance
inio the Flight Management System (FMS) in the
order they hear them in the claarance, and can they.
wnderstand it conceptually without having 1o
[
were given i a midure of Englsh and mative

istically translate 12 And if the ckamnces

lmguages, would an English lmnguage interface be
casier averall because it suppois direct ety in the
wifaniliar bnguage, reducing the tanslaiion
rquirement? Or woukl  native linguage interfixe
be better because they have to understand the ient
ofthe dearance conceptually. d they program the
system based on their intent rather than on the
cRarance?

“To addres this, we performed an experimant o see
how Chinese speaking pikos would understand and
process air tn fic conirol clearances. We gave e





[image: image8.png]cleannces i English and Chinese, nd asked the
pilots o sort cements of the clearance rto sensible
stalements in Erelish and Chirese. The itent was
o reproduce the thought process they woukl go
through in irfercting with an autoflight system
interfice thal requites them to enter in chamnce
clermentsas they are containad i the clarance,

CardSortng Experiment

“The purpose of he Card Sorting Experiment was to
determine how Chinse speaking. pilots would
undastind and process ar tffi  contl
clannces.  The four distiet  interaction
possibiltes between the flight deck and Al Traffic
Control (ATC) were contrasted.  Linguistically,
there are clamances given i English with an
English language interfice, English cka mnces wih
non-English inteface, non-English clearances with
English interfice, and non-Fglish clearances wih
non-English iterface. The clearances wer given
by audiv recordings in Eglish and Chinese, and
the pilots were asked 1o soi elemens of the
cleannces into sensibk sistements in English and
Chinsse

Method

Participants
“The subjecs for this study were 20 Chiese pilts
from three Chinese aifines: Afr China, China
Eastem and Xinhua Aline. The range of their Piot
In Command (PIC) time was from 182 hows to

9500 hours. Among the twenty pilts, thrse were

capains, cleven were flight ofices. and six were
student plots. The range of ages was between 26
and 34 years old. The base city of 13 participants
was Befing. The base ity of the remmining seven
pilots was Shanghai. Participation was voluntary
and a gif was given o each subject for his
partcipation i the stu

Appantus

The operimant program was writen in Parl

V56 A Dl Latiude C600 Laptop with a
fourteen-inch screen was used to conduet this
experiment

Procadire

The eyeriment exended over a for:
period. Participants racived both writen and oral
instructions descriting the simulation and the tasks,
In the experimental session, the paticiants
completed four Hocks of trials (one for cach
combination the fight deck inerfice and ATC
clarances). The four blcks were randorly
balancad within participants. There were five frils
in every block. The experiment was preceded by a
practce session ofthree trals. The pilols were 1okl
that they should perform he task as they would
duringthe flying. The pilots were asked o listen o
the clearances which were payed by the Windows
Media Player on a Isptop and order the clearance
s which were disphyed on the screen
acconting 1o their understanding. The study was
conducted in quid rooms at Air China Ailines
Builling at Beijing Intemmationa] Airport, Xihua
Aifines. Buildig. Befiing and China Eastem
Ailines Buildirg, Shang Hai

ninute

“The clarances were recorded using the Windows
Sound Recorder. The dearances in Englith were
rad by a nmaive male Englih spaaler and the
carances in Chinese were read by 2 native male
Chinese specker. The ckarnce flems  were
displayed vartically in a rndom order i eiher
English or Chinese (see Figure 1). ltems in the
carances were presented out of order to prevent
paticipants fom per forming the fask as an English
Jistening testin which they would merely order the
ftems according 1o their memory for how they
heand the clearance read to them. There were
wenty clearances in the experiment. Al of the
carances vere selectad from “Radiotelephony
Commun cation Cousse, English for Flight Crew”
(Wu Tusing, 1996). _For example, in the English
lnguage card shown in Figure 1, the clearance i,
“Climb and maintain FL 170, cross Bao Ding at or
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1. The disphy of the clearance itens:

subjects put the iems in the proper order fo the
cleannce by clicki

i the tems in thatorder

Desin
“Table 1 disphys the experimental design used in
this experiment. A within-subjects design vas used
The  independent
interaction mode between the flight deck and ATC.

variable was the Inguistic
“The four modes tested were nglish Clearance -
English Hems (EE). Eng lsh Clearance - Chingse
llems (O), Chitess Clearance — Bglish Tems
(CE). and Chinese Clearance--English Tems (CE),
“The dependent measures were ask completion time
and eror .

“The Tnguages el by
ATC(dearmce)
TRgish  Chnese

o Xt

Chicse  English

Tpertmantal
Conditions

The

g uages
wed in o he

cadpit

“Table 1. The four distnet interaction possitilites
between the cockpit and Air Trafie Coniro.

Rasuls

“The data were examined to determine the ffect of
diferet inguistic interaction modes between the
fight deck and ATC. Data malyses were conducted
thr

ANOVA and a s of tests o determine
whether elevant condifions  differed fom each

other in task completin time and error rate

3
3
K
£
Er
E o

Lingisic hrombate
Figure 2. Task cormplde times under different
linguistc interaction modes between the clearance

andthe card flems.

For task time, outliers (data points /- 2 standard
deviaticns from the mean) were removed, resultng
in the climinati of approximately 6.7% of the
daia points. The main effect of task fime of the
independent ariable - the

istcirteractin

mode between the fight deck and ATC. vas





[image: image10.png]significan, F (3, 19) = 406, p - 0011 To test the
significance o the difference of task time between
every o mndes, a series of 1 - lests were
conducted. When  comparig  the  English
Clamnces - Chinese ltems (EC) with the Chinese
Chamces — Eglish llems (CE), we fund a
significant (5.93 sec) ncrease i task time fox the
CE condition (1(19) = 2.80, p = 0011). Pilts tock
almost 6 seconds langer to complde the task when
they heard the clearance in Chinese and had to
wark with an English word 1t than earing the
clannce in nglish and working with a Chinese
wand list. When comparing the Chincse Clearnce
~ Chinese ltams (CC) with the Chinese Clearance —
English ems (CE) wnditon, ther was a
significant differnce fund in task time (S8 sec)
(119) =299, p = 0.008).Pilots were 5.8 seconds
faster at compldting the task when they did not
have to change linguistic modes (Chinse 1o
Chinese) as compared 1o when they heand the
clannce in Chinese and needed 1o translate it into
English. (Note that Chinese-English is the cumrent
‘mede of operation while fying in mainland China).
For the eror e, Chinese pilos made the fewest
ertors on the CC mode, then EE mude, EC mode,
and the most ermrs on the CE mude. Not
supisingly, fewer enors are mude when the
clannce does not have to be translaied nto
another laaunge in onder to complete the task.
However, the main effect of the lnguistic
interactin mede between the fight deck and ATC
on ermor mie diln't rach statstial sigrifiance
(P(3)-0.081).

Figue 2 indicates that Chinese pilots had the
shortest task completion time under the English
Clamnce - Chinese llems (EC) mode. Under the
Chinese Clearance — English liams (CE) mode,
pilois took the longest fime to finish the task. It is
noteworthy to mention that the CE mnde s the
curret cireumstance in China — the bnguage usd
by most Chinese pilots and Air Traffic Controllers
s Chinese and the displays on the flight deck are
English. Satistcally, the resubs show that under

the Chinese language interfice condiions, the task
times were shorterregardless whether the dlearance
was given in English or Chinese.

3 Bz
Lingusac worezve e

Figure 3. Eror mte under differet linguistic
imeraction modes between the clearance and the

cand fems

Discussion
From the results of the experiment, itappears that
Chinese e face would be preferable. However,
the Chinese imerface was ol advocated by
Chirese pilos. n a debriefing interview conducted.
afer the experiment, the pilots sail that they didn't
prefer the Chinese inferface. Four reasons were
given to explain their prefrence for English
iterface: 1) English is not a big deal for young
pilots who are gradually taking more active and
important roles in airine companics 2) new CAAC
(il Avition Adminisimation of China) mandate
raquires the use of Englih to condhet air traffic
cartrol in 2003, 1t s noteworthy fo mention tat
most all ATC voice traffic & condicted in English
throughout the world. However, his is not the case
in China, 2 country whete non Chinese airlnes can
ot fly. Most Chinese pibs speak Chinse with air
raffc controllers when they fly i China. In 1996,
the CAAC institted  rquirement for English use
by Chinese @ntrollers and pilols. Hovever, many.
ofthe more experienced (., older) Chinese pilots,
who are the maiy pover a airline companies, have
dificuly with English, 5o the requirement has not
been srictly enforced. Now there are more and.



 [image: image11.png]pilts joining the rlines. Though
taining, the younger generation pibts tend o have
a good wndestanding of the English Bngusge
Neverthelss, s mamnl fo spesk the nave
i  paopk.
Wit the CAAC' requirement, the pilbts who were

o with the same mative |

interviewed believe that English vl replace
Chinese inairtraffi control in China n the ftu e
3) Intemational development trends: the pilots
think that Erglish s an emaging intemational
standard and the Chinese interface deters them
from leaming English: 4) When aircraft operate
outske of China, the Chinese interfce will cause
probkems i the airerafl needs be examined and
repaired. There & also the probkm that if the
airerat is flown outside of China. the pilot will
again have the problem of having to tanslate the
clannces from

sh o Chinese.

We also looked at diferences between how
Chinese and English speaking pilots presenad
cleannces in their own shorthand when copying
down the clarance. Differences were found. in
what pars of the laarance each chose to rpresent.

Chinese. pilts” notes would include the flight

nunber, airspead, heading, and atinde of a

clannce b the shorihand form. Englih speaking

pilois typicaly omited the fight number

In conclusion, the Chiiese linguage nterface

produced the shortest respanse tims regard s of
whether the clarmce was given n English or
Chinese. However, the Chinese speaking. pilos
preferrd English &
they produced more errors when clesrances were

e iterfaces. even though

en in Chinese and resulted in longer response

times ovenl. These preferences were due kgely

to the dasie to improve English lguage skills and
o operate effectively outside ofdomestic airspace.
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“This paper describes the work that has been completed in the last 18 months on the development of a data
collection process and analytic framework that can be applied 10 information collected through an Aviation Safety
Action Program (ASAP). The project consisted of a systematic review of a new ASAP program being run by a
major commercial arline and the developmen of a set of data collection tools 1o be used to categorize and archive

ASAP data. These tools were developed based on the theory and taxonomies derived from the U

versity of Texas

Threat and Error Management Model. This paper deseribes & critique of the ASAP data collection process that was
being used by the airline, and the data collection tools and analytic strategies that were developed through the

ment Model

application of the Threat and Error Manag:
Review of an Aviation Safety Action Program

At the request of a major commercial airline we
completed a review of their ASAP data collection and
event review process. This review included an analysis
of the current data colleetion process, monihly reviews
of the pilot submitied ASAP reports, and the data
archiving and analysis procedures used o support the

program. This paper outlines the information gathered
from this review, and describes an altemative method

for handling ASAP data, including a review of the
theoretical busis for applying the Threat and Error
Management Model to an ASAP and the tools that were
developed 1o support data collection and analysis
procedures. The statistics reported in the paper include
pilot submitted ASAP reports collected beginning
January 2002 at a major commercial airline.

Objectives of ASAP

The Aviation Safety Action Program is a voluntary,
non-jeopardy reporting program developed through @
joint agreement between the FAA, the Airline Pilots
‘Association (ALPA) and the participating commercial
airline. Through this program pilots are encouraged o
submit reports of safety evets, including reports of
Federal Aviation Regulation violations. These reports
are then reviewed by a committee consisting of
representatives from ALPA, the FAA and the airline. It
is the task of this sroup to determine appropriate
cortective action in response to the reported event,

“There are two main objectives of an ASAP. These
objectives are supported not only by the airlne we.
reviewed but describe the basic goals outlined in the
FAA memorandum of understanding which must be
agreed to by all carrers who begin an ASAP (Federal
‘Aviation Adminisiration, 2002)

1) Collect voluntarily reported _safety

information that would not have been known

through conventional means and provide
protection to the reporer

2) Use this information to develop
corrective actions to reduce the potential
for reoccurmence of accidents, incidents or
safety-related problems.

“The first objective; 1o collect voluntary reports and
provide protection {0 the reporter, was observed o be
upheld by the program we reviewed. Currently this
program receives between | 103 reports per day. This
fate was slightly higher before the events of
September 11% at which point the report rate dropped
off slightly, but has since returned to the previously
retained rate

A review of the types of reports that were being
submitied demonstrated that 8% of the reports
described events that were not known by the FAA or
airline managemen. The submission of these types of
reports, commonly refered o as sole source,
suggests that the program has established a level of
trust with the pilot community. This statistic also
demonstrates the unique perspective ASAP data may
bring 1o a fairly comprehensive safety industry

ASAP Data

Based on our review there are fwo main sources of
ASAP information, one source is the report submied
direetly from the pilot; 85% of all reported events
included both a Captain and a First Officer report
“The other source of information is derived from the
FAA, ALPA and airline commitiee members who are
tasked with reviewing reports. This group i
commonly referred t0 as the Event Review
Commitiee (ERC). As part of the FAA Memorandum
of Understanding these three representatives are
required to meet on a regular basis to review reports
and develop corrective action recommendations 1o





[image: image13.png]address the reported problem.  Typically these
recommendations are directed toward the reporting
pilot(s) and any other extemal group involved in the
event. Other sources of incoming. information may
include documents from othergroups _involved,
including ATC tapes, maintenance reports, and airport
charts

Narrative based ASAP model

An overview of the types of plot reports used by most
ASAPs (there are cumently 13 airlines that have
submitied proposals to the FAA 1o stat an ASAP)
demonstrated that the most common way for & pilot o
submit an ASAP report is a narmaiive based model
Based on our review of the participating airline, this
type of report contains a larze section for pilots to
complete a witten description of the event. These fypes
of forms also have limited number of categorizations
used for labeling the type of event and currently a small
fumber of carriers are aitempting fo expand the form to
include error categorizations. The range of information
contained in the narratives varies sreatly from pilot o
pilot and one option used to attain completeness of

these reports s a pilot interview. According to our
review, 15% of the pilots submitting reports were
interviewed  for  more  complete  information.

Information gathered by the interview was normally
verbally reported to the ERC when the event was
reviewed at the monthly meeting. This information was
not. documented or archived in a daabase with the
original reports.

“The Event Review Committee

It is the job of the ERC members to read the pilof’s
narmative and any other scquired information and
deduce the relevant information needed to make a
formal recommendation of corrective action. From our
review the main pieces of information that the ERC
derives from the report were identified as the followi

1) Whether or not the report is appropriate for
acceptance in to the program, 2) What type of event
occurted, 3) What the crew did wrong, and 4) What
actions were recommended to keep the erew from
making the mistake again

The FAA memorandum of understanding states that
ERC must decide as a group if the report should be
submited into the program. If there is agreement from
all three members then the pilots are aranted protection

inst FAA  corrective action based on  their
completing of any recommended actions resuling from
the ERC’s review of the event. If the ERC members can
A0t come {0 2 joint agreement on corrective actions then
the report will not be accepted into the program and the
pilots are informed of the decision.

From our review the following tasks were completed
by the ERC following the submission of a report into.
the program. The ERC members determine what type
of cortective action to recommend based primarily on
the pilot’s narrative. The ASAP manager completes
basic labeling of type of report 5o that narratives can
be sorted into smaller groups. Selected reports, along.
with. corrective action recommendations, are then
sen 1o relevant departmens to be re-read and re-
evaluated by department or fleet managers
Following the closure of the report a limited amount
of information stemming from the ERC’s review of
the event s entered into a datsbase with the pilots
report

ERC Corrective Action Recommendations

From our review it was found that correetive action
recommendations were less punitive in nature than
what may have occurred if the pilot had not
submited the report to the ERC. Corrective action
recommendations ranged in level of severity from a
template letter thanking the pilot for reporting the
event to the most punitive action of pilot dismissal
based on the pilot’s insbility fo be trained to
proficiency. Other types of correetive  actions
included having pilots write a summary of their
experience regarding the event for a quarterly
publication of ASAP events, to the more severe
action of placing a letter of correction in the pilor’s
record

Deficiencies of Narrative Based ASAP Data
Callection Programs.

“The primary deficiency we observed with the use of a
narrative based ASAP data collection program s that
eritical information that would be needed to keep the
event from reoceurring was not ideniified or retained
in the database. Instcad there was a narrowed focus
by the ERC to develop corrective actions based on
the report they were currently reviewing The
narrative based data collection process appeared 1o
make it difficult for the ERC 1o identify and
orize causal information contained within the
reports, and instead made them focus on developing
actions 1o handle the individual pilots who had
submited the report. Our conclusion upon finishing
the review of the program was that due {o the amount
of work needed to review each written narrative and
due to a lack of eategorization of causal factors either
by the pilots or the ERC members, the program was
ot proactive in addressing causal issues. Instead, the
program had taken a reactionary approach lo
handling one pilot at  time and one error a a time.
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Upon completing the prozram review, our objective for
this project was to develop a set of tools that would
help the airlne to be more effcient in using ASAP data
to make corrective action decisions that focused on
decreasing the impact of causal factors The next
section of this paper will deseribe the data collection
tools we developed and the use of the Threat and Error
Management model as the theoretical basis for the
development of these tools

“The Threat and Error Management (TEM) model is
both 4 theoretical model depicting the relationship
between factors that contribute to the oceurrence of
evens as well as a working model that can be used to
categorize these factors. The theoretical model is used
fo test hypotheses of relationships between threas,
errors, and how pilots manage these issues. Threat and
Error Management when applied as a working model,
can be used to categorize factors contributing t0 a wide
fange of safety events, from normal operations o
accident investigations (ICAO, 2002). This is not @
model based purely on assessing pilot error but focuses
on a wider spectrum of factors that coniribute to
mistakes and how pilots manage unpredicted, non
standard situations.

With the two objectives of ASAP in mind, we have
developed 2 set of standardized tools that can be
applied to an ASAP data collection and ERC review
process. This application of the Threat and Error
Management model enables ASAP daa o be
categorized, identified and analyzed for key factors that
cause evenis and how pilots. mans

these events.

Why the Threat and Error Management Model can be
applied 1o ASAP.

The Threat and Error Management model and its
Supporting taxonomies can be applied to the collection
of ASAP data because the model was developed
through the collection of observations made from the
cockpit during nomal line operations, and this s the
same_environment that pilots are describing when
completing an ASAP report. Formally referred to as
line operation safety audits (LOSA), these observations
are completed by trained line pilots who observe crews
from the jump seat under voluntary agreement by all
parties involved The Threat and Error Management
model and its supporting taxonomies have been
empiically derived from the information gathered by
these observations. The methodology used to develop
the model is considered empirically based because it
was not developed through simulator assessments or

from a cognitive modeling approach, commonly used
in human factor error research, but through the
collection and analysis of pilot-derived terminology
and pilot-identified issues. Through the use of pilot
experts, identification of the formal and informal
process that crews use fo manage various types of
distractions from external sources fo crew errors has
been completed. As a result the database supporting
the developmen of the model is composed of both
superior and inferior crew performance that pilols use
to counteract adverse situations. From this database
of over 3000 flight segments we have developed a set
of taxonomies of pilot observed/pilot labeled errors,
threats and countermeasures.

The AS

P Threat and Ertor Management Model

The Threat and Error Management Model as. it
applies to ASAP can be divided into 2 separate parts
“The model starts with a categorization of the type of
event that oceurred and the associated crew errors.
and threats that contributed to the occurrence of the
event. Threats are defined as any issue that takes the
erew out of the normal work load and must be
managed. These categorizations of type of event,
threats and errors are completed by the erew
reporting the event. The second part of the model
includes an assessment of the severity of the event
and a categorization of how each error and threat
were managed by the crew. This section of the
model includes & categorization of pilot performance
markers. Performance markers are defined as skills
assigned to pilof’s management or mismanagement
of threats and errors. These are not crew commited
ermors but erew factors that can be used 1o describe
how the crew managed or mismanaged the event. The
last component of the model is the corrective action
el

Rk Matrx
Error and Threat Management
Performance Markers

Gorractive Action
Racommendations
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“The tools we have developed enable the pilot and the
ERC to quickly categorize the information outlined in
the model so that it can be archived for future reference
and analysis. There are two main reporting forms used
o collect ASAP data, the pilot report and the ERC
incident review

Pilor Reporting Form. The ASAP pilot reporting form
prompis pilois 1o categorize the event outcome, any
threats contributing to the event and crew errors. Event
demographics and an event narrative are aso reported
by pilois. Each section of the pilot reporting form
contains lists of varying types of events, errors and
threats that the pilot can choose as factors descr

the reporied event. As previously mentioned these
taxonomies were derived from observations conducted
in the cockpit during normal line operations and the
terminology that pilot observers used to label these
Factors has been retained and is casily recognizable to
pilots completing the form

ERC Incident Review Form. The main objectives of the
ERC incident review form are to assess severity of the
event, proficiency level of the crew and make
recommendations for reducing the likelihood of the
reoceurrence of the event. The ERC is privy o a
different set of information then the crew, in that they
can evaluate both crew members report of the even,
and they can interview extemal groups as well as crew
members. The ERC incident review form is divided
into three parts: 1) a risk matrix, 2) an assessment of
performance markers o evaluate the erow's
management of the event and 3) corrective action
recommendations. The information submited by the
ERC is used to assess the erew’s aceuracy of reporti

the event, their proficiency in managing the threats and
errors contributing 1o the event, and recommended
actions to correet these issues. | The ERC incident
review form serves several purposes; it sives the
members a manner by which to organize information
contained within the pilot report, it enables them to
idenify and categorize contributing factors direetly
relating 10 the event, and it allows information from
cach member to be archived into a database for future
use. See Figure 2 for a flow chart of ASAP data by the
Pilot Reporting Form and ERC Incident Review Form.

Fregess Rapot

Figure 2 ASAP Data Flow Chirt

Utiity of the ASAP Threat and Error Management
Database

The tools we have developed provide a systematic
framework that can used to collect, categorize and
analyze incoming data. By using the Threat and
Error Management model and supporting taxonomies.
derived from normal line operations we developed a
set of tools that enable both the pilot and the ERC to
idensify critical actors contributing to the occurrence
of evens A duiabase containing these
categorizations can be casily used to answer a wide
range of questions.

Trend analyses. The wility of The Threat and Error
Model extends beyond the abilty to  calculate
frequencies of event descriptors. Due fo the input of
both pilots and the ERC members, a database based
on the Threat and Error Management taxonomies.
contains information about the connections between
threats and errors, including how the crew responded.,
what the outcome of the response was, and what
specific skills or lack of skills the crews used to
address the event. Analysis assessing trends between
these variables and across fime enables the
idenification of eritical contributing factors. This
information can then be used to aid the ERC or any
other interested group in making corrective action
decisions.

Identification of sysiem fctors. The key to the model
and set of tools we have developed is tha it allows
ASAP managers as well a other intercsted parties (o
proactively make corrective actions based on the
demonsteated relationships_contained within. the
dacabase. Identification of the crror that the crew
made i not the sole focus of the program; instcad

& system

errors are used as indicators of contributi
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point of the ERC review process but can be used as @

oint for the ERC to develop corrective actions
that focus on developing solutions to system problems.
This process can be easily completed by looking at
other factors associated with this error, including how
the error was managed and what threats contributed to
the error. The result of this type of analysis process
enables identification of causal factors existing in the
system. Targeting these factors for corrective action
Will help ensure that the next crew encountering
similar situation will not be as likely 10 make the same
ermor. The value of this type of intervention is that
Safety  depariments, ASAP managers and ERC
members can be more effective in proactively
addressing problems rather than focusing on correcti
problems one crew at & time

Using the database 10 make corrective actions. By
uwing a dawbase fo derive correct action
recommendations the reliability of the program does
notbecome dependent on individual ERC members
opinions or what can be immediately addressed by the
ERC. Instead the ERC can make corrective action
recommendations using a range of categorizations,
including risk factor ratings, pilot management
assessments, crew performance markers, threats, errors
and type of event categorizations. They can also review
previous reports with similar contributing factors and
make recommendations that match those previously
made. This function lends 1o both the intemal stability
of the database and the extemal credibility of the
program.

Conelusion

The development of ASAP as an indusiry safety
initiative was based on premise that pilots are privy t0 @
large amouns of information that s not discoverable by
other regulatory means. And, based on the growing
aumber of new programs being started (a5 previously
mentioned there are at least 13 airlines currently
implementing an ASAP), pilots appear 1o be willing o
submit reports detailing this previously unknown
information

From our review we concluded that the current
process for collecting and reviewing ASAP data
ereates a nartowed focts on addressing one report at
a time and one individual pilot error at a time.
Although this process may keep that single plot from

a similar misiake in the future it is not
‘addressing larger system problems that contributed 1o
the occurrence of the event and, most importanly,
will not help the next pilot who encounters  similar
situation.

Although ASAP as a growing safety program holds
tremendous  potential, airlines developing these
programs must be careful that they organize their
data collection and analysis process so that the
information contained in reports can be used fo
idenify and proactively address critical safety issues
Upon completing our review of an ASAP one
question remains. What are the legal ramifications of
collecting event reports and not  proactively
addressing the contributing  system - problems
contained within the reports? Although not within our
scope of research, we believe this question should be
seriously considered by any airline currently running
an ASAP or contemplating the developmens of a new
ASAP. The Threat and Error Model as applied to
ASAP data vill not tel ailines how to make changes
once these critical system problems have been
idenified but the tools we have developed will
suggest to them where fo focus their limited
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