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壹、前言
歐洲航空心理學協會（ European Association for Aviation Psychology, EAAP）於1956 年成立，提供國際上航空心理及人為因素相關之專家學者一個專業的互動平台。其會員來自全世界共36個國家，共有超過300個會員。本屆研討會有分別來自36個國家約185位代表參加。
本會與國防大學李文進教授於此次研討會中發表1篇論文，題目為「Pilots’ Problem-solving Processes Using Different ADM Mnemonics」，主要敘述如何運用不同駕駛員決策下達之方式及程序，探討駕駛員在執行任務，遭遇到非正常狀況時，如何運用不同之決策方法協助其解決問題。另外，由於在研討會中，數名學者皆引用本會於2000年調查之新加坡航空SQ006於中正機場失事之案例，故本人與當時為新加坡調查團隊顧問之Robert Lee博士合作，在場站安全的研討單元中，共同簡報新航SQ006事故調查之相關發現，獲得與會者熱烈之反應。
貳、會議議程

此次研討會由航空心理學及人為因素等專業人士與學者專家進行多篇專題報告與研討，並舉行相關議題之專業訓練及研究成果之海報發表，議程如下：
9月20日
OPENING CEREMONY

Welcome and introduction by the President of EAAP Prof. Peter Jorna

Welcome by the representative of the Local Organizing Group Mr. Bernd Lorenz

KEYNOTE ADDRESSES

Mrs. Gerda Pardatscher, Rulemaking Officer FCL - EASA

Prof. Don Harris - Performance in Aviation

Dr. Henk Blom - Safety in Aviation

Prof. Sidney Dekker - Well-being in Aviation

Dr. Manfred Barbarino - SESAR

Prof. Peter Jorna - Airport Noise : Perception and demonstration

Discussion with keynote speakers - Chair: Prof. Monica Martinussen

PAPER SESSIONS

Future Aviation & Human Factors

Lorenz, Evidence-based ATM Concept Validation

Eißfeldt, Not quite the same - Ability Requirements for Aviators in Future ATM

Roerdink, Integration of Human Factors in Air Traffic Management System Design

9月21日
ATCO Selection

Heintz, A large scale Validation Study on Air Traffic Controller Selection

Pentcheva, Comparative Analysis of the Bulgarian System for Selection of ATCO's and FEAST

Eschen-Léguedé, Performance in Hybrid Teams: Questionnaire to measure Personality’s Influence

Bleckley, Confirmatory Factor Analysis of the Self- Description Inventory in a Sample of FAA ATC Trainees

Civil Pilot Selection/Evaluation

Zierke, Knowledge Tests for Ab-Initio Pilot Selection in Civil Aviation

Matton, French Pilot Selection - Correspondence between cut-off Scores and maximal Test Information

Yazgan, Evaluation of Factors affecting Pilot Error

Rohacs, Subjective Aspects of the less-skilled Pilots

Kirchberger, Is being good at rotating Cubes required to become an Air Traffic Controller?

HF in Air Traffic Management – Part1

Schulze-Kissing, Demonstrating new ATM Concepts in a new low Cost Simulation Environment

Urvoy, Concept for a Human Centered 4D Surface Guidance System

Schuver-van Blanken, The ATC Cognitive Process & Operational Situation Model

Air Force Selection

Eisl, PC- Flight Simulator Experience as Predictor for Success in the GAF Pilot Aptitude Test Battery

Roth, NextGen of Simulator-based Devices for the Selection of Flying Personnel in the German Armed Forces (GAF)

King, Human Factors Considerations of Unmanned Air Vehicles

Chappelle & McMillan, Profile of USAF Remote Piloted Aircraft Pilots

HF in Air Traffic Management – Part2

Feuerberg, Increasing Controller Productivity by Single- Person-Operation - An empirical Investigation

Fricke-Ernst, EUROSS: An Observation Methodology to Capture Best Practices in the Operations-Room

Kessell, Digital Ground-Ground Data Com-Assisted Verbal Communication for Multi-Sector ATM

Oehme, Automation in Aerodrome Traffic Control

Thompson, Size really matters: A Strategy for selecting RPA Pilots using Power and Effect Size

Astronaut Selection

Maschke, European Astronauts: Results of the Selection Campaign 2008/2009

Pecena, Psychological Selection Process and Support during Confinement Studies

Soll, Test Subject Selection for two Berlin Bed Rest Studies and the Mars500 Project

9月22日
HF in Air Traffic Management – Part3

Meeuwen, Self-directed Learning Skills in Air-traffic Control Training: An Eye-tracking Approach

Helsdingen, Transfer of Gaming: Measuring the Training Value of Flight Simulator Games

Justen, ATC Shared Mental Models: Effects on Team Behaviour, Communication and Performance

Walkowiak, Cognitive Flexibility in Air Traffic Control Systems: A theoretical Overview

Aeronautical Decision Making

Li & Wang, Thomas, Pilots’ Problem-solving Processes Using Different ADM Mnemonics

Lindvall, Procedure Violations and Decision-making among Airline Pilots

Henderson, Vulnerabilities of Experience in the Flight Deck

Wiggins, Cues in the Interpretation of Weather Radar Returns

HF in Air Traffic Management – Part 4

Inoue, Knowledge Management Framework for ATC Expertise based on Distributed Cognition Analysis

Furuta, Simulation of Team Cooperation Processes in En-Route Air Traffic Control

Wang, Eric, The Impact of High-Stakes Decision-Making on Air Traffic Controllers’ Workload: A Simulation Study

Trebbi, The heuristic Effect in ATC Communication

Crew/Company Resource Management – Part1

Bienefeld, Emergency at 35’000 ft.: How Cockpit and Cabin Crews lead each other to safety

Ritzmann, Developing Crew Resource Management Training for Flight Attendants

Schaeuble, Do Teachers’ Beliefs of Airline Flight Instructors predict the Effectiveness of their Training?

Antersijn & Westerduin, The Naked Organization: Mediation as part of the next step towards Safety

Airport Safety

Nunes, Mitigating Runway Incursion Risk: technological Solutions based on voluntary Event Reporting

Remawi, The Relationship between the Implementation of Safety Management Systems and Attitudes towards Unsafe Acts of Airport Personnel

Crew/Company Resource Mgt – Part2

Groppe, Monitoring the Aircraft Turn-Round Process: Qualitative Cognitive Model

Brown, Flight Attendant/Pilot Communication, in a post 9/11 Environment: Viewed from both Sides of the Flight Deck Door

9月23日
Fear of Flying – Part1

Keynote: Dr. Lucas van Gerwen

Overview of Fear of Flying Prevalence, Assessment and Treatment Methods

Busscher, Physiological Reactivity to phobic Stimuli in People with and without Fear of Flying

Dural, Cognitive, Behavioural and Emotional Experience of Turkish Air Passengers: Flight Anxiety and Managerial Implications

Grootenhuis, Cabin Crew and Fear of Flying

Pilots and Stress/Fatigue

Lempereur, The Psychological Effects of Constant Evaluation on Airline Pilots: A Qualitative Exploratory Study

Cherng, Civil Pilots’ Personality Traits play an important role to impact on their Stress and Flight Safety

Andreβen, Alertness Management Training in Civil Aviation

Kallus, Are psycho-physiological stress reactions in flight predictable from simulated flight situations?

Fear of Flying – Part2

Lubek, Treating Fear of Flying successfully: a Treatment Protocol

Triscari, Description and Effectiveness of three standardized Treatment Programs for Fear of Flying: CB Therapy, VRET Therapy and EMDR

Georgieva, Program “Help with Fear of Flying” – Development and Improvement in Bulgaria

Arondeus, Cognitive coping Strategies of unsuccessfully treated fearful Flyers

Fornette, How to help Pilot Cadets to be more adaptive and successful?

Accident Investigation

Cheng, The Development of RSAF's Human Factors Analysis Model: A Case Study

van Doorn, Aircraft Specific Accidents in Sport Aviation in the US (1982 – 2007)

Stanski-Pacis, Wake Turbulence Accidents

9月24日
Improving Human Performance

Koglbauer, Evolution of Pilots` Performance and Psycho-physiological State in Managing Unusual Attitudes, Full Stalls and Spins in Simulator Training and Real Flight

Keinrath, A Cognitive Adaptive Man-Machine Interface for future Flight Decks

Burdekin, Sharing Knowledge: improving Human Performance through behavioural Safety Training in high-risk, high-reliability Industries

Kolrep, Task Analysis Tool for Human Factors Cases in Aviation

Conference Wrap Up – Prof. Peter Jorna, President

TUTORIALS

TUTORIAL 1 - Oakes, Bor, Eriksen - Fear of Flying: Let’s get real

TUTORIAL 2 - Grootenhuis & Verschragen - Fear of Flying and the Inner Critic

TUTORIAL 3 - Zigterman & Delorme - Fear of Flying and Mindfulness

TUTORIAL 4 - Heemstra - Identifying Human Factors pro-actively

TUTORIAL 5 - Marques Mira & Venus - CRM: Where do we go from here?

TUTORIAL 6 - Thomas - Fatigue Risk Management Systems

POSTERS

1. Piedade Predictive Validity for military ATC Performance

2. Tarnowski Development and preliminary Validation of the Ambient Vision Test

3. Zieliński Benefits of Working Memory in a mental Rotation Task: spatial Memory Span connected to Efficiency, not Correctness in Pilot’s Spatial Test

4. Lang-Ree Pilot Selection in the Norwegian Air Force: A Validation Study

5. Bednarek Cognitive Determinants of Efficiency of Pilot's Behaviour in Conditions of Visual Illusions: False Horizon and Size Constancy

6. Biernacki The Role of fluid Intelligence in motor Learning

7. Zuzan Mental Capacity of Private Pilots (PPL)

8. Wesemann A Paradigm Change in the Diagnosis and Therapy of Air Sickness

9. Lainos The Determinants of Commercial Pilot’s Behaviour

10. Gunardi The Role of Cockpit management attitudes, hazardous Attitudes and Risk Perception towards Indonesian pilots decision making

11. Balachandran Exploring new therapeutic Tools to the Use of psychotropic Medication

12. Molinari Barreto Psychological Support in Post-accident: Report of an Experience

13. Piñar Chelso Safety, Service Quality, Stress and emotional Work of Flight Attendants in the Face of conflictive Passengers: The Mediator Role of Self-Efficacy.

14. Triscari The Elaboration Experience of an Event with high emotional Impact on Airline Staff based on the Critical Incident Stress Management Model.

15. Santos Earn your Wings (Ganhar Asas): An intensive Fear of Flying Management Program

16. Lindvall Interior Aircraft Cockpit Noise: Affective Reactions and Human Performance

17. Winzen Subjective Measures complementing Objective Measures when analyzing Thermal Comfort in the Aircraft Cabin

18. Van het Maalpad Unsteady Flights: Turbulence-related Accidents in the US

19. Molinari Barreto The Human Factor Investigation in the Satellite Launch Vehicle Accident

20. D’Oliveira Organizational Safety: From Safety Culture to Resilience

21. D’Oliveira Cultural Intelligence, Diversity and Management: Implications for the Aviation Industry

22. Franco Aviation CRM at the Operation Room. Understanding how to apply the International Best Practices

參、會議重點摘要

本次歐洲航空心理學研討會由國際上相關的航空安全研究組織、大學教授、專家學者等，就其研究成果提供專題報告或研究心得分享，報告主題與包含議題分別有: 

(1) 未來航空發展及人為因素
(2) 航管人員之選訓
(3) 民航駕駛員之選訓
(4) 軍航駕駛員之選訓
(5) 太空人之選訓
(6) 軍民航駕駛員訓練
(7) 未來航管人為因素
(8) 飛行決策
(9) 駕駛員壓力與疲勞
(10) 組員及組織資源管理
(11) 場站安全
(12) 恐懼飛行
(13) 未來駕駛艙及駕駛員之表現
(14) 飛航事故調查
研討會首先由歐盟EASA法規辦公室之Mrs. Gerda Pardatscher 致詞，談論有關人為因素之立法程序及EASA CS25.1302之法規內容，EASA自2009年開始發展人為因素法規制定之策略及人為因素執行計畫，其主要著眼點為降低因設計因素而導致之人為錯誤，且設計理念必須將錯誤管理納入考量。其他與會之學者專家亦針對人為因素之各項議題提出其研究結果及看法。
本會與國防大學李文進教授於此次研討會中發表1篇論文，題目為「Pilots’ Problem-solving Processes Using Different ADM Mnemonics」，主要敘述如何運用不同駕駛員決策下達之方式及程序，探討駕駛員在執行任務，遭遇到非正常狀況時，如何運用不同之決策方法協助其解決問題。
在航空的領域裡，駕駛員之決策通常是基於一些不確定的訊息或在危險的情形下所完成的，有時深思熟慮及有邏輯的決策並不能達到預期的結果，心理學家定義飛行決策模式以描述當駕駛員涉入一項認知工作時「會怎麼做」及「該怎麼做」以成為一個有效率的決策者。「典型的決策理論(Classic decision-making)」置重點於標準模式與實驗場景之控制，源自於管理背景的經濟理論，而自然主義（Naturalistic decision-making）的決策研究則著手調查認知的過程，置重點於個體（Individuals）如何在實際情況下運用其經驗及訓練做決定。目前航空安全領域研究是以自然主義決策為主流，因為飛行情境瞬息萬變，根本無法以實驗室之方式來控制各項變數。自然主義決策理論應用於航空界主要有以下三種：
（一）主要認知決策理論
「主要認知決策理論（Recognition-primed decision model）」具有三個不同層次，而「經驗」對決策者具有顯著之影響，最單純的決策是面對曾經驗過的可識別的情形及明顯的成功案例，只要遵循以往之行動反應即可，不需多費心思（第一層）；第二層亦是曾經歷之類似狀況且較為複雜，決策者依據其認知的四個向度（似乎可行之目標、相關之線索、個人之期望、與行動策略）規劃出一套具體可行之方案；第三層是在變動複雜的情境中似乎曾經歷此狀況，但不確定能否成功的處理此狀況，思考的重點在於是否熟悉此狀況，心象模擬之行動方案是否可行；是否違背個人之期望；有無需要蒐集更多訊息後再重新評估。
（二）衝突理論的決策模型 （Model of Conflict-theory Decision-making）
衝突理論模型提出在決策的每一個階段均有一個邏輯性的問題，（問題一）如果我不採取行動是否有嚴重之危機？（問題二）如果我採取所規定之行動是否有嚴重之危機？（問題三）能否發現更好之策略脫離險境？（問題四）是否有足夠之時間思考並搜尋更好的策略？只有謹慎的思考反應才能成功地化解每個階段所面臨之危機；若沒有謹慎的回應每個階段所面臨之問題，將會導致錯誤之決策。
（三）決策發展理論 (Decision Process Model) 

「決策發展模型」是基於「主要識別決策理論」與「資訊處理模型」。此模型包含了兩大部分，（一）狀況評估，及（二）行動方案；狀況評估需要定義問題、風險評估與可做決策的時間，尤其是可運用之時間最為顯著，是後續可能選擇之替代方案考量的主要因素；而選擇適合的行動方案則是要依據飛行環境的特性而定，究竟是執行一個單獨的反應或從數個可行方案中挑選一個，有一些複合行動必須在有限的時限內完成，為了要適當地處理複雜且危急之情況，決策者必須要覺察到將會有哪些可行方案；什麼樣的行動方案應注意執行時之優先順序；是否需要蒐集更多資料等。
駕駛員通常都是在有潛在危險的環境之下執行各項任務與訓練，既要安全地操控飛機、又要排除任何可能之突發狀況，並同時要保持與外界之溝通順暢，因此「狀況警覺」在飛行決策過程中是相當重要的一環。然而，有效地控制風險以降低失敗之機率及因未能達成任務所造成之嚴重性，亦是駕駛員應具備之能力，因為在決策過程中「風險管理」亦是一向重要的指標。所以座艙中之「飛行決策」為駕駛員對自己、飛機、飛行環境及飛行任務之認知，並分析比較所有可能之狀況與可行方案之潛在風險的過程，以確保在危急中能做出正確與及時之反應。
美國航空安全專家Diehl研究發現駕駛員決策錯誤已成為了航空意外的重要因素，因為美國在1987到1989年間『駕駛員之決策錯誤』佔了民航意外事件的56%，以及軍航意外的53%。為了改善飛行安全，本會以「人為因素分析及歸類系統」 (Human Factor Analysis and Classification System) 分析國內之飛安事件發現，因「飛行決策錯誤」所導致的飛安事件高達70%。然而在飛行訓練過程中，「飛行決策」一直缺乏相關之研究。
1991年國際民航組織（ICAO）「飛行決策」納入其訓練課程中，並以模擬機作各種假設狀況（Scenarios）之演練，提供受訓人員練習飛行決策的應用，每一個步驟都稱為一個特定程式操作訓練，簡稱SPOT（Special Program Operational Training），該訓練同時包含了一個短程的模擬飛行以提供駕駛員將判斷的技能運用於可能面臨的飛行情境。在訓練過程中，考核的依據不在於駕駛員做出什麼樣的決定，而是依據他們在形成決定前的分析與判斷之過程，駕駛員需學習判斷所做的決策是否在所有的選擇中是最好的選項，結果發現駕駛員都有想快速完成決策的傾向，有些時候甚在沒有掌握所有訊息的情況下便倉促做了錯誤決定，因為長久以來駕駛員的訓練一直著重於在緊急狀況時的立即反應。
在整個飛行過程中，駕駛員每一分每一秒都做在做決策，例如在降落時需要隨時保持狀況警覺、在各儀表間轉移注意力、控制飛機速度以及姿態、判斷風速、風向並決定如何伸放外型、調整操作量，以安全的落地，駕駛員由身體感覺器官接受座艙內或外界的訊號開始，如航管指示、檢查卡程序、飛機姿態或儀表顯示等，經由神經傳輸至大腦，訊息在大腦中分析、判斷後做成最後決策，然後採取適當的操作。「飛行決策輔助記憶術」以一連串縮寫語或輔助記憶術引導及建構決策模式，形成有系統的訓練方法，能有效強化駕駛員之決策品質。以下四種SHOR, PASS, FOR-DEC與DESIDE為國際上常被使用之「飛行決策輔助記憶術」，分別介紹如後：
SHOR「飛行決策輔助記憶術」
(1) 刺激 (Stimuli,此時此刻飛行環境有什麼變化？)

(2) 假設 (Hypotheses,針對新訊息提出假設，是否有安全顧慮？) 

(3) 選擇 (Options,現在最重要的是做什麼？該如何做？) 

(4) 行動反應 (Response,採取行動，做什麼？如何做？…) 

PASS「美國Delta航空之決策輔助記憶術」
(1) 確認問題 (Problem identification,辨明目前所處的環境及問題所在)

(2) 取得訊息 (Acquire information,蒐集與問題有關之訊息)

(3) 檢驗策略 (Survey strategy,檢驗解決問題之相關策略之優點與缺點 )

(4) 選擇策略 (Select strategy,選擇最佳策略並執行)

FOR-DEC「德國航空之決策輔助記憶術」
(1) 實況 (Facts,此時此地發生什麼狀況？) 

(2) 選項 (Options,目前有什麼樣的對應策略可選擇？) 

(3) 危機與優勢 (Risk & Benefits,不同策略有何不同的潛在危機與優勢？) 

(4) 決心 (Decision,選定一最佳之策略 )

(5) 執行 (Execution,執行此最佳策略並注意何時做？做什麼？如何做？)

(6) 檢驗 (Check,檢驗每個動作執行後對飛安所造成之影響 )

DESIDE「飛行決策輔助記憶術」
(1) 察覺 (Detect,覺察飛行環境與飛機是否有異常狀況？ ) 

(2) 估計 (Estimate,根據所覺察之情境，評估是否有嚴重危機？)

(3) 設立安全目標 (Set Safety Objectives,是否有較安全的策略？) 

(4) 確認 (Identify,是否有時間收集更多訊息並評估行動策略) 

(5) 行動 (Do,執行最佳行動策略 。)

(6) 評量 (Evaluate,評量行動後對飛行安全有何影響？並繼續再覺察飛行情境之變化。）
SHOR「飛行決策輔助記憶術」被發展並應用在美國空軍戰術的「指揮與管制(Command and Control)」環境中，其主要目的是為提升戰鬥機駕駛員在時間緊迫與情勢危急之時能迅速下達決心，以有效殲擊敵機並避免誤殺友機。在此種戰術環境中，很多決策很可能是在一種高風險、高壓力及嚴苛的時間限制下所做的，這些情況包括了「立即」的決定，而這些決定是有關於威脅警告以及重新安排任務處理順序以因應所面臨的新威脅，並且經常需要對執行計畫做動態的修改；另一個四步驟的「飛行決策輔助記憶術」PASS是美國DELTA航空公司用來加強駕駛員決策品質的訓練課程，是屬於「座艙資源管理（CRM）」訓練課程之一環，因為在決策過程中又有分析「解決問題相關策略之優點與缺點」，雖然比SHOR更周延，但相對地也造成時間的延宕，在此「起不起飛(Go/no go)」的緊急情境中並不適宜。DESIDE是六步驟的「飛行決策輔助記憶術」被認為在時間並非急迫的狀況下，是一種協助駕駛員做更周詳的判斷與決策的實用方法；DESIDE記憶術是融合衝突論模型 (Conflict theory)，步驟是依照邏輯性來安排，在沒有時間壓力的情境中DESIDE 是最佳策略；另一個六步驟的「飛行決策輔助記憶術」FOR-DEC，起初是被德國航空公司用來訓練駕駛員的狀況警覺與風險管理的訓練輔助教材，對於處理不斷改 變的飛行狀況、需不斷轉移注意力的狀況、以及資訊不完全的非急迫情況等很有幫助。
在飛行情境中駕駛員所下的決策大都與程序行為有關，當在下達決策的過程中須以精確的狀況警覺與風險評估為基礎，一般而言決策過程都至少包含三個要素：(1)駕駛員必須了解問題的本質，(2)瞭解目前之狀況及有多少時間來解決此問題，(3)評估風險。研究發現，當面臨突發狀況，不論駕駛員是否完全了解問題所在，其所察覺到的風險與時間壓力可能導致一個立即的反應；相對來說，較低的風險程度及時間限制容許駕駛員做更審慎的檢視策略與評估行動之可能後果，因此便傾向於用DESIDE來應對；如果駕駛員認為他們面臨的是緊急且高風險之狀況，便傾向於用SHOR來應對。飛行決策的複雜之處在於飛行環境的基本結構、有效之時間與能掌握的資源均是動態而不確定的變數，這些不同處需要不同類型的認知思維來處理，因此沒有任何單一的訓練模式可以包含所有飛行時面臨的複雜問題，不同類型的問題須以不同的解決策略來應對，因為駕駛員於座艙中對於那些可能影響飛行安全的不確定狀況也無法掌握，因此，不論處於動態飛行環境下的任一種場景時，提供駕駛員適當的決策輔助策略來解決所面臨的突發狀況是很重要的議題。
此次研討會中亦對航空從業人員之疲勞問題進行討論， 疲勞的定義為：「在一段時間的心智或體能活動後，工作效率呈現衰退的狀態，並對工作產生厭倦的態度」。造成疲勞的原因有許多，例如：欠缺休息或睡眠、生理時鐘改變、持續工作或清醒、累積性睡眠障礙，及藥物、疾病、酒精或其他環境因素所造成。疲勞易導致下列負面影響：降低警覺性與注意力、判斷與反應能力減弱、短期記憶變差、難以保持清醒、邏輯推理及空間定向能力變差、心智固化、狹管式思考、視覺功能降低等。當駕駛員處於高度工作壓力及心智負荷之狀況下，例如：航機起降階段或遭遇異常狀況時，疲勞對駕駛員行為表現的負面影響則會顯著增加；吵雜、低溼度的駕艙環境，更有助於疲勞的產生。
駕駛員疲勞係人為因素調查之一環，人為因素調查之困難在於其涵蓋範圍廣泛，包括：工程、生理、心理、醫學、社會學、人類學、管理學等，因此，ICAO 人為因素調查指南建議調查員使用人為因素調查檢查表，協助其蒐集事實資料，並完整檢視相關之人為因素調查議題；人為因素調查的另一個困難在於，除了少數的議題，例如：控制駕駛桿所需之力量、儀表上燈光之亮度、駕駛艙溫度或壓力高度值等，大部分的調查議題都無法量測或量化，故於調查中不易獲得一致之結論，因此，ICAO 人為因素調查指南亦建議調查員使用步驟嚴謹之歸納推理方法，參考實證研究之發現，以獲得可能性最高之結論。
雖然市面上有許多供汽車駕駛員使用之及時性疲勞偵測設備，其原理為透過及時監控駕駛員之生理訊號或動作，例如：眼球活動、點頭頻率及幅度、駕駛員身體散發之二氧化碳濃度等，或車輛之異常偏離、車輛間距不足等現象，當系統偵測出異常狀況時則發出聲響或震動提醒駕駛員。然而，類似設備並不常見於航空器駕駛艙，故國際上主要事故調查機關係使用主觀性疲勞評估方法，即於事故後透過相關資料蒐集，以歸納式推論方法判斷駕駛員是否疲勞駕駛。其原理為：首先判斷是否存在導致駕駛員任務中疲勞之客觀條件，例如：睡眠時間不足、睡眠中斷、生理時鐘之睡眠時間位於事故時段、藥物或疾病影響等；接著找出駕駛員於任務中之行為表現是否符合疲勞導致之負面影響，最後經過綜合分析判斷駕駛員是否疲勞駕駛。
本會目前正在進行建立駕駛員疲勞調查能量之研究，蒐集及研究國際上各主要事故調查機關，如美國NTSB、澳洲ATSB、加拿大TSB及美國國防部使用之疲勞評估方法、工具及調查人員所需訓練等，針對無法量化且重要的人為因素議題 - 疲勞發展調查方法，提供相關調查人員所需之知識與技能，以持續提升本會人為因素調查能量。
另外，由於在研討會中，數名學者皆引用本會於2000年調查之新加坡航空SQ006於中正機場失事之案例，故本人與當時為新加坡調查團隊顧問之Robert Lee博士合作，在場站安全的研討單元中，共同簡報新航SQ006事故調查之相關發現，獲得與會者熱烈之反應。
肆、參會心得

本次研討會由國際上航空領域相關的心理學家及人為因素專家，就其在航空心理及人為因素方面提供專題報告或研究心得分享，綜觀會議報告及相關討論，學者專家們皆由各種不同的角度來探討人為因素對飛航安全的影響。
「人為因素」之研究，乃指人類對於其所生活、工作、活動的環境間之互動、及環境中各種事物對人類的影響，經由系統化的資訊蒐集、彙整，籍以掌握「人」的特性，瞭解人與其生活環境間的互動關係，創造最佳的產出與成果，並消弭人為疏失的產生，進而降低意外事件發生的可能。人為因素是一個跨學科的複合領域，其宗旨在提升人類績效，並減少人為錯誤。該領域涵蓋行為與社會科學、工程學、心理學、以及生理學。
人為因素之研究不論是從個體或總體出發，其目的就是要減少人為疏失的發生。人類具有思考的能力，進而分析、下達決斷，並採取行動的行為特性。有時候因當時狀況使然，雖然大腦下達了命令，也採取了行動，卻得不到正確的結果，這就是錯誤的產生。疏失是人之常情，也是人類行為的一部分。人類本來就有許多缺點，如看錯、聽錯、說錯、記錯、做錯等均為常見的人為失誤，且人為失誤所引起的錯誤作業、操作、判斷等往往是造成意外事件的主要因素之一。
本會之主要職掌即為國內飛航事故之調查，而綜觀全球各國過去在事故調查中，大部分都傾向調查技術層次的原因，常常只把事故可能的原因簡單地歸咎於第一線工作人員的失誤與追究責任上，鮮少深入管理與組織的層面以探究事故發生之根本原因。也就是，以往進行事故調查，特別是論及人為因素時，很容易只追溯到是誰不當的操作或行為導致了事故的發生，根據這樣的方法，事故預防的努力通常集中在如何減少在第一線的不安全動作或行為。然而，人是環境的產物，航空系統中的工作人員，都經過甄選及特別訓練，當意外發生時，若我們從系統或管理的角度上來看，除非工作人員蓄意違反規定，否則因技術或判斷上的失誤，皆可能是因為當時環境的影響，或是組織的政策及給予的訓練不完整所導致。故事故調查之目標應該設定在造成或蘊育工作人員失誤的系統或管理缺口上，追求整體的改善，避免類似事故爾後再次發生。
近年來，學界及業界逐漸注意到文化對安全與人員表現的影響。雖然改善工具、程序設計與加強訓練，均可以提昇安全，但有時並沒有解決根本問題，特別是當意外事件是由於文化因素所導引的失誤時，因此我們有必要更審慎仔細的評估與改善組織文化。
人為因素之議題包羅萬象，舉凡人因工程、人員訓練、人力資源、組織文化、勞工安全等，都是在嚐試提升系統安全時必須注意的項目，其中各個項目皆會相互影響。故本會於事故調查提出改善建議時，應有整體性之考量，不能僅注意單一層面，以求能更有效率的改善系統安全。
伍、建議事項

1. 統計數據顯示，人為因素佔全球飛航事故主要肇因之7成左右，但本會過去甚少派員參加人為因素方面之專業研討會。建議本會在經費許可之情況下繼續派員參加此類研討會，以保持本會吸取國際上人為因素發展之經驗及增加資訊交流之管道。
2. 人為因素之議題包羅萬象，各個項目皆會相互影響。故本會於事故調查提出改善建議時，應有整體性之考量，不能僅注意單一層面，以求能更有效率的改善系統安全。
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Abstract

 The purpose of this research was to aid in the development of an Aeronautical Decision-Making (ADM) training program for improving the quality of pilots’ decision-making.  The research applied a focus group methodology to examine pilots’ cognitive processes when using four different ADM Acronyms, SHOR, PASS, FOR-DEC and DESIDE, in a creative problem-solving scenario, as defined by Orasanu (1993). Participants consisted of five B747-400 pilots and an aviation human factors specialist.  There were four focus groups sessions, one using each ADM technique. The findings suggest there is an increasing need to develop a new ADM training program to address issues raised by new technology which have to concordant with pilots’ cognitive processes, especially when using advanced flight deck systems. A good decision-making process is one in which the ADM mnemonic technique allows the decision maker to successfully accomplish a series of steps involving the collection of information about a wide range of alternatives, make a careful assessment of the potential risks and benefits of each course of action based and can prepare contingency plans for dealing with the known risks 

INTRODUCTION









In aviation environment, a pilot’s ability to process information is facilitated by inter-correlation among cues.  O’Hare (2003) described a number mnemonics to guide and structure the processes of decision-making.  The aim of these techniques is to form a systematic approach to decision-making that should be less affected by human biases and should also reduce the cognitive workload for pilots. Risk and time pressure are situational variables that further influence the decision making process, as these factors may pressure the pilot into making an immediate response irrespective of whether or not the problem is fully understood.  To manage threats, pilots must first assess the risks associated with them. Risk assessment feeds into decision making in two ways: during the assessment of the precipitating threats and in evaluating potential courses of action (Orasanu, Davison & Fischer, 2001). 

There are a number of strategies embodied in the mnemonics describing the processes and procedures concerned with Aeronautical Decision-Making (ADM).   The ADM mnemonic-based methods that could potentially improve pilots’ in-flight decision-making that were demonstrated by Li and & Harris (2005).  A similarity of these mnemonic-based methods is that they all start from situation assessment for gaining situation awareness, including fast changing abnormal situations in a dynamic environment.  All of these ADM mnemonic-based methods follow a logical structure to form the safest strategy.  These mnemonics have been developed in recent years by researchers and used by pilots to support ADM ‘best practice’.  They share some common characteristics but have certain differences.  For example, (1) SHOR (Wohl, 1981) and PASS (Maher, 1989) are focused on making quick actions (such as Response in SHOR and Select Strategies in PASS).  The other three mnemonics are more comprehensive for considering a changing situation resulting from the pilots original actions, such as Check in FOR-DEC (Hormann, 1995); and Evaluate in DESIDE (Murray, 1997); (2) SHOR and PASS have only four steps for decision-making, however, FOR-DEC and DESIDE have six steps; (3) SHOR was originally developed for use in the Air Force Tactical Command and Control situations; PASS, FOR-DEC and DESIDE been developed for using in Civil Airlines, as parts of CRM training; (4) SHOR was an extension of the stimulus-response (S-R) paradigm of classical behaviourist psychology; PASS is a description of reality and simplified for classroom use based on Janis and Mann’s model (1977); FOR-DEC promoted teamwork and communication between crew members for tasks that can be shared by crew members.  
METHOD










Participants
There are five B 747-400 pilots and one aviation human factors specialist participated in this research.  The average of participants’ flight experience is 5,508 flying hours, range between 5,508 and 13,429 hours.  Participants consisted by a CRM director, a B 747-400 check pilots, a B 747-400 instructor pilots, a B 747-400 captain and a B 747-400 first officer from a same airlines and an aviation human factors specialist with PPL.

Research Design
Focus group was applied in this research to develop the scenario of problem-solving at first stage, and 4 further focus group sections to form the operational steps based on SHOR, PASS, FOR-DEC and DESIDE mnemonics at second stage. Each participant was encouraged to express his strategies to deal with given situations based on the doctrine of each ADM mnemonics.  Focus groups can be used at the preliminary stage of a study to develop a particular program of activities, or to assess its efficiency after a program has been completed. The advantages of this method allowed participants have the opportunity to be involved in decision making processes, to be valued as experts, and to be given the chance to work collaboratively with researchers can be empowering for many participants (Race et al, 1994). Focus groups can help to explore or generate hypotheses and develop concepts for questionnaires and interview guidelines (Powell & Single, 1996). However, it should not be assumed that the individuals in a focus group are expressing their own definitive individual view. They are speaking in a specific context, within a specific culture, and so sometimes it may be difficult for the researcher to clearly identify an individual message. This is a potential limitation of focus groups.  

Research Purpose
The research purposes are to develop suitable operational guidelines for improving pilots’ cognitive processes when using four different ADM mnemonics, SHOR, PASS, FOR-DEC and DESIDE, in a creative problem-solving scenario as defined by Orasanu (1993).

Scenario of Problem-solving decisions

A Boeing 747-400 departed from Taipei to Los Angeles, from Taoyuan Airport runway 05 with take off weight 833,000 pounds. During climb through 1,000 feet after departure, the fire warning system of No.4 ENG was activated, 10 seconds later, Aircraft vibrate heavily with a big “BANG” sound, and then No.4 ENG relevant systems were failed totally, fire warning disappeared.....

RESULTS and DISCUSSION 








The creative problem-solving scenario was breakdown by six aviation experts based on the doctrine of four ADM mnemonics as following.  It has potential to help pilots and researchers understand better the human dimensions of decision-making processes in flight operations. 
1. SHOR

(S) Stimuli (Pilot perceives surrounding changes.)
(1) No. 4 ENG fire warning system activated. 

(2) Aircraft vibrate heavily with a big “BANG” sound.

(3) Aircraft yawing, control difficulty.

(4) No. 4 ENG fire warning ceased. 

(H) Hypothese (Hypotheses for new information (stimulation), for example, “Is anything dangerous?”)
(1) No. 4 ENG separated after fire warning. 

(2) Attacked by terrorist. 

(O) Options (What thing is the first priority to do now? How to do it?) 

Fly the aircraft and prepare for immediate landing. 

(R) Response (To take action. What to do? How to do it? When to do it? Where to go now?) 
(1) Fly the aircraft. 

(2) Perform QRH.

(3) Maintain separation with terrain.

(4) Declare emergency, and require radar vector to departure airport as soon as possible.

(5) Inform cabin crew and passengers prepare for landing.

(6) Inform company JC for support and arrangement.  

2. PASS

(P) Problem identification (To identify surroundings and problems at present.)
(1) No. 4 ENG fire warning activated.

(2) No. 4 ENG separated.

(A) Acquire information (To collect information concerning problems.)
(1) No. 4 ENG fire bell activated.

(2) Master warning light illuminated.  

(3) No. 4 ENG fire warning light illuminated. 

(4) EICAS displayed “FIRE ENG 4”.

(5) Aircraft yawing.  

(6) CM2 visually check No. 4 ENG condition. 

(S) Survey strategy (To survey the strength and weakness of strategies for solving problems.)

(1) Return for landing immediately regardless of fuel dumping and maximum landing weight limit.

A. Strength: Time and fuel saving; to prevent situation worsen.

          B. Weakness: Might cause aircraft structure damage and/or Aircraft might overrun runway and cause aircraft damage and passenger casualty. 

(2) Dump fuel to maximum landing weight limit, and return for landing. 


A. Strength: Under aircraft operating limit which will not cause aircraft damage and crew casualty.
B. Weakness: wasting time; if aircraft malfunction worsen, it would endanger passengers and aircraft. 
(S) Select strategy (To choose the most proper strategy and take action.)

Return for landing immediately regardless of dumping fuel and landing weight limit.

3. FOR-DEC

(F) Facts (What’s happening now?)

(1) No. 4 ENG fire warning system activated. 

(2) Aircraft vibrate heavily with a big “BANG” sound.

(3) Aircraft yawing, control difficulty.

(4) No. 4 ENG fire warning ceased. 

(5) EICAS ENG 4 parameter indicator is blank.
(O) Options (What strategies can be selected?) 

(1) Return for landing immediately regardless of dumping fuel and landing weight limit.

(2) Dump fuel to maximum landing limit, and return for landing. 


(R) Risk & Benefits (Are there any risk and benefits for different strategies?

(1) Return for landing immediately regardless of fuel dumping and maximum landing weight limit.

       
 A. Benefit: Time and fuel saving; to prevent situation worsen.

             B. Risk: Might cause aircraft structure damage and/or Aircraft might overrun runway and cause aircraft damage and passenger casualty.  

(2) Dump fuel to maximum landing weight limit, and return for landing. 


A. Benefit: Under aircraft operating limit which will not cause aircraft damage and crew casualty.
               B. Risk: wasting time; if aircraft malfunction worsen, it would endanger passengers and aircraft. 
(D) Decision (To select the best strategy.)

Return for landing immediately regardless of dumping fuel and maximum landing weight limit.

(E) Execution (To execute this strategy and watch out for when, what and how to do it.)

(1) Fly the aircraft, perform QRH.

(2) Maintain separation with terrain. 

(3) Declare emergency, and require radar vector return to departure airport as soon as possible.

(4) Inform cabin crew and passengers prepare for landing.

(5) Inform company JC for support and arrangement.   

(6) Acquire latest weather information and airport condition.

(C) Check (To check if each operation influences flight safety.)  
(1) Check whether aircraft operation appropriate or not.

(2) Check whether separation with terrain sufficient or not.

(3) Check whether airport is suitable for landing or not.

4. DESIDE
(D) Detect (To detect if any unusual condition about surroundings and aircraft.) 

(1) No. 4 ENG fire warning system activated. 

(2) Aircraft vibrate heavily with a big “BANG” sound.

(3) Aircraft yawing, control difficulty.

(4) No. 4 ENG fire warning system ceased. 

(5) EICAS ENG 4 parameter indicator is blank.
(E) Estimate (To evaluate the influence for flight safety based on flying condition.)
(1) No. 4 ENG fire which might cause control difficulty or explosion. 

(2) The parameter indication of EICAS ENG 4 is blank due to possible engine separation.
(S) Set Safety Objectives (Are there any more proper strategies?) 

          Looking for nearest suitable airport to land.

(I) Identify (Is time enough to collect more information and evaluate strategies.) 

(1) Check whether aircraft operation appropriate or not.

(2) Check whether separation with terrain sufficient or not.

(3) Check whether the airport weather suitable for landing or not.

(D) Do (Take action.)

(1) Fly the aircraft, perform QRH .

(2) Declare emergency, and require radar vector return to departure airport as soon as possible.

(3) Inform company JC for support and arrangement.   

(4) Acquire the latest weather information and airport condition.

(5) Inform cabin crew and passengers prepare for landing.

(E) Evaluate (To evaluate the influence after taking action and continue watching for the changes of flying condition.)

(1) Whether aircraft condition safe or not.

(2) Whether airport suitable for landing or not.

(3) Whether over-weight landing affect flight safety or not.

(4) Whether cabin crew and passengers ready for landing or not.

Pilot’s decision-making is often made under conditions of some uncertainty and emergency.  Sometimes, decisions that are made carefully and logically do not achieve the expected outcome as the aviation environment is a continually changing in the dynamic situation.  Psychologists make distinctions between models of decision-making that describe what it is that people do when they engage in a cognitive task and what people ought to do to be an effective decision maker (Galotti, 2002).  The finding of this study advice that pilots’ cognitive process for response generation to deal with in-flight problem is appropriate by applied SHOR during emergent situations. However, the definition of ‘emergency’ are vary among pilots, such as B 747-400 has four engines with one engine failure. Participants agreed that SHOR is quickly to form the safe operations, for example the step of Response included (1) Fly the aircraft; (2) Perform QRH; (3) Maintain separation with terrain; (4) Declare emergency, and require radar vector to departure airport as soon as possible; (5) Inform cabin crew and passengers prepare for landing; (6) Inform company JC for support and arrangement.  The SHOR mnemonic is basically an extension of the stimulus- response (S-R) paradigm of classical behaviourist psychology extended to provide explicitly for the requirement to deal with uncertainty in the decision-making process (Wohl, 1981).

The other mnemonics for safe flight operations is FOR-DEC, it incorporates an analysis of risk and benefits to handle situations, including the effects of time pressure, continually changing conditions, distraction, and having incomplete information.  The participants are from the same airlines which apply FOR-DEC as ADM training mnemonics. The advantage of such a simple prescriptive model is that it can easily be remembered to help pilots to structure the decision-making processes in the cockpit, such as the step of Check consist of Whether aircraft condition safe or not; (2) Whether airport suitable for landing or not: (3) Whether over-weight landing affect flight safety or not; (4) Whether cabin crew and passengers ready for landing or not.  FOR-DEC is designed to counteract certain cognitive mechanisms that can adversely affect the quality of pilots’ in-flight decision-making (Hormann, 1995).  There were some limitations relevant to organizational and professional cultural issues by applying focus group in flight operations relevant to power distance and status of participants.  

CONCLUSION

The findings suggest there is an increasing need to develop a new ADM training program to address issues raised by new technology which have to concordant with pilots’ cognitive processes, especially when using advanced flight deck systems such as TCAS, GPWS, PFD and EICAS.  Current mnemonic methods do not easily accommodate such equipment and hence do not serve to increase pilots’ situational awareness prior to making decision to deal with impending risk.  A good decision-making process is one in which the mnemonic ADM technique allows the decision maker to successfully accomplish a series of steps involving the collection of information about a wide range of alternatives, make a careful assessment of the potential risks and benefits of each course of action based and can prepare contingency plans for dealing with the known risks. 
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