This presentation covers some of the Human Factors that are important in leading to Pilot Deviations.  First we will define Pilot Deviations and talk about the most commonly reported PD’s, then we will discuss the types of errors that often lead to unsafe acts of pilots/operators, and finally I will describe a model for reducing Human Error that can be applied in many if not all work situations.

____________________________________________________________

Definition – Pilot Deviation
· A pilot deviation is defined as the actions of a pilot that result in the violation of a Federal Aviation Regulation or a North American Aerospace Defense (Command Air Defense Identification Zone) tolerance.  FAA Order 7210.56C. 
Pilot Deviation Reports are used to document other incidents that are violations

of the Federal Aviation Regulations and create an unsafe situation. The

following are types of incidents that are treated by the FAA as a Pilot Deviation.

1. Operation of an aircraft in a careless or reckless manner (14CFR

91.13)

2. Airplanes flying below 500' AGL unless in sparsely populated areas or

over water (14CFR 91.119)

3. TFR intrusions (14CFR 91.137), which are occurrences of non-

participating aircraft entering a TFR without permission (with exceptions for law enforcement flights, airport traffic, IFR traffic and accredited media)

4. Flight operations in restricted/prohibited areas (14CFR 91.133)

5. Non-compliance with standard or acceptable airport operations (14CFR

91.127)

6. Aircraft not operating within the parameters of their special-use 

airspace,e.g. Military Operating Areas (MOAs), Restricted Areas (RAs) orMilitary Training Routes (MTRs) (14CFR 91.117, FAAO 7610.4)

7. Although not a report to the FAA, non-compliance with joint-use

scheduling as outlined in Memorandums of Understanding (MOUs), Letters of Agreement (LOAs), or Operations Plans should be reported to the appropriate Military Representatives (MILREPs) or other coordinating military representative(s)
__________________________________________________________

The vast majority of unauthorized pilot deviations occur in the air.  (77%)  The most frequent problems are altitude clearance violations (73%), followed by course clearance deviations.

23% of unauthorized pilot actions occur on the ground.  Runway/taxiway incursions represent almost 70% of these unauthorized pilot maneuvers, with small percentages of unauthorized take-offs without clearance, landing on the wrong runway/airport, landing without clearance and use of the wrong runway/taxiway.
A Partial Listing of the Unsafe Acts of Operators

Decision Errors – intentional behavior that proceeds as intended, yet the plan proves to be inadequate or inappropriate for the situation


1) Procedural errors – 



· rule based mistakes, 

· occur during highly structured tasks, especially if situation is 
either not recognized or misdiagnosed and the wrong procedure is applied, 

· occur with insufficient experience, time or outside pressures, 

     or in ill-defined situations requiring novel solution.  

· Slow and effortful reasoning required to solve, but situation
                           may not allow sufficient time.  

· Overall, infrequent but high proportion of errors relative to 
                           other types of errors.

2) Poor choices – may occur if lack of recognition of problem, or if the pilot 


has too little knowledge, experience, or time


3) Problem solving errors – may occur if misdiagnosed problem, 
if the decision-making process is interrupted, or if there is too much reliance on “habitual” responses which may be inappropriate for solving the problem, or time pressures
_____________________________________________________
Example of Some Decision Errors

Improper inflight planning

Improper altitude/clearance


Aborted takeoff/landing decision improper

Weather evaluation inadequate


Improper refueling decisions


Improper remedial action
Skill-based Errors – 

· Occur with “automatic behaviors” ( e.g., basic flight skills like stick and 


rudder movement and visual scanning), 

· Are susceptible to attention and/or memory failures.  

· Attention lapse often preceeds skill based errors…Examples – (Lock out 
of car, missed exit while driving)  In aviation, breakdown in visual scan patterns, task fixation and inadvertent activation of controls.

· Memory Lapse – Examples – (forget to replace gas cap or turn coffee pot 
on with no coffee in it). In aviation, omitted items in a checklist, losing your place or forgotten intentions. Especially likely under stress of inflight emergency, but stress isn’t required to cause forgetting to set flaps on approach or lower landing gear.  

· Pilot manner/skill affects safety – aggressive tentative or controlled style.
Examples of Skill-based errors

Airspeed not maintained 

Aircraft control inadequate 


Abrupt vs. excessive vs. not maintained


Stall spin inadvertent

Altitude improper/not maintained


Inadequate visual lookout


Proper glide path not maintained

Perceptual Errors – 

· Occur when sensory input is degraded or “unusual” (night, in
 weather, other visually impoverished environs), 

· Reliance on imperfect info can lead to misjudging distances, 
altitude, decent rates, and/or responding incorrectly to visual/vestibular illusions.  

· The illusion or disorientation is not the perceptual error, but 
the pilot’s erroneous response to the illusion or disorientation.
________________________________________________________________

Examples of Perceptual Errors

Misjudged distance/Descent 

Misjudged altitude

Misjudged maneuver/procedure


Clearance not maintained

Spatial disorientation/vertigo


Visual Illusion

Violations – 

Willful disregard for the rules and regulations that govern safe flight, occur
 less frequently

Routine Infractions – 

habitual,

“bending the rules”, 

often tolerated by authorities (like driving 10 mph over speed limit, 

or flying in marginal weather when only authorized for VMC.
Examples of Routine Infractions

VFR flight into IMC (continued, performed, encountered) 

Flight into adverse weather continued

IFR procedure not followed


Procedures/directives not followed

Minimum descent altitude not maintained


Operation with known deficiency in equipment performed

Violations – Exceptional

Exceptional – 

Isolated departures from authority, not characteristic or condoned (like flying under a bridge) 
Examples of Exceptional Infractions

Low altitude flight/buzzing performed

Operation with known deficiency in equipment intentional

VFR flight into IMC intentional


Flight into adverse weather intentional

Design stress limits of aircraft exceeded


Aircraft weight and balance

Preconditions for Unsafe Acts

Substandard Conditions of Operators

Adverse Mental States




Mental conditions that affect performance
Adverse Mental States
Impairment – alcohol/drugs (can be OTC meds)

Fatigue – lack of sleep, flight schedule

Excessive workload


Overconfidence in personal abilities

Overconfidence in aircraft capabilities

Complacency

Diverted attention

Circadian dysrhythmia/disruption

Pressure induced by conditions/events
_______________________________________________________________
Preconditions for Unsafe Acts

Substandard Conditions of Operators

Adverse Physiological States
Examples of Adverse Physiological States
Spatial disorientation

Impairment due to illness

Incapacitation/loss of consciousness

Physical impairment

Hypoxia

Motion sickness

Illness
Preconditions for Unsafe Acts

Substandard Conditions of Operators

Physical/Mental Limitations

Physical/Mental Limitations

Lack of recent/total time

Lack of recent/Total instrument time

Visual look out not possible

Physical impairment visual deficiency

Lack of familiarity with geographical area

Lack of familiarity with aircraft
Preconditions for Unsafe Acts

Substandard Practices of Operators


Crew Resource Management – Poor communication/coordination among 


personnel.
Classification of CRM Failures

For flight instructors, the most salient clusters here are Personal Factors, 
Material resources internal to the aircraft and Resources external to the aircraft.  Not only should you be modeling good resource management to your students, you should be explicitly emphasizing the many resources available to the student (including you as a resource during a flight).
Examples of Crew Resource Management Errors

Preflight planning preparation inadequate

Aircraft preflight inadequate

Crew group coordination inadequate

Poor communication/coordination within and between
aircraft, ATC, etc.

Failure of leadership
___________________________________________________________
Preconditions for Unsafe Acts

Substandard Practices of Operators

Personal Readiness – Failure to prepare mentally or physically for duty.
Examples of Personal Readiness Failures

Failure to adhere to crew rest requirements

Self-medicating

Overexertion while off duty

Poor dietary practices

Failure to adhere to bottle to brief rules

Fundamental Human Performance Tools

Applicable to a wide range of work environments where human error is unacceptable or costly.

Based on root cause analysis, incident investigation and performance improvement technologies.

Situation awareness


Accuracy of a person’s current knowledge and understanding of task at hand and related working conditions compared to actual conditions at a given time

Task preview –when?  Before starting, prior to critical step, after extended delays in an activity, employ “safer”


S - Summarize critical step


A - Anticipate errors for each critical step and relevant error precursors 


F – Forsee probably and worst-case consequences should an error occur
 during each critical step.

 
E - Evaluate controls or contingencies at each critical step to prevent, 
catch, and recover from errors, and to reduce their consequences . 


R - Review previous experience and lessons learned relevant to the 


specific task and critical steps.
Job site preview – 


in aviation, this includes the state of the aircraft, the state of the fuel, the
state of the weather, and the state of the airspace/conditions, the availability of appropriate charts and diagrams.  If the conditions are not as briefed, the briefing is now irrelevant.
Questioning attitude- Top line:  stop look and listen

 Fosters awareness of uncertainty, hazards, and the significance of an 

action before proceeding,

Helps person make sure planning, judgment and decision-making are 
 
appropriate for the situations,

Questions, such as “If-then” or “what if…” help improve alertness and 

situation awareness. 

 Proactively search for situations that flag uncertainty,

 Periodically pause-timeout-to check the work situation

 Pause when a flag is recognized.

 Identify inconsistencies, confusion, uncertainties, and doubts. 

 State or verbalize the uneasiness or question in clear terms. 

Bottom line – if everything isn’t as expected, stop and question until you have an answer.

______________________________________________________________
Self-checking 

During self-checking:  Be a STAR - stop, think, act, review

Stop – Pause

· 
Focus attention on the tasks’ immediate objective

· 
Eliminate distractions

Think – Understand what will happen when correct action is taken on the correct 

component

· Verify the action is appropriate, given the equipment status

· Understand the expected result(s) of the action

· Consider a contingency if an unexpected result occurs.

· If uncertain, use the questioning-attitude tool

Act – Perform the correct action

· Without losing eye contact, read and touch the component label

· Compare the component label with the guiding document(checklist)

· Without losing physical contact, perform the action.

Review – Verify anticipated result obtained

· Perform the contingency, if the expected result does not occur.

· Notify others (ATC, copilot, etc.), as needed 

When to use STAR tool?

·  Before performing an important step or phase of an activity, 

·  When making a decision about an important activity,

·  When experiencing uncertainty, confusion or doubt, 

·  When experiencing a “gut feeling” that “something is not right”, 

·  When encountering unanticipated changes in conditions, when conflicts or inconsistencies exist between plans, procedures and actual conditions, 

·  After discovering missing info or resources, 

· Upon hearing danger words : “ I assume”, “probably”,” I think”, “maybe”, “should be”,” not sure”, “might”, “we’ve always”. 

·  Stop when unsure

WHY self check?

· Helps focus attention, then think about and understand the intended action and expected outcome, and verify that the results were as intended.  

· Rigorous use boosts attention and thinking just prior to an action being performed (ie, think about whether the proposed action is the right action for the situation). 

· The performer needs a sound technical knowledge to know what the right thing to do is, and if uncertain, the performer resolves any questions or concerns before proceeding.

WHEN? – 

· When manipulating or altering equipment or controls, 

· when entering data into a computer or recording it on a form (clearance, fms, etc), 

· when performing a calculation, 

· when revising procedures on a computer or by making handwritten annotations, 

· prior to and during an impending change in equipment or situation status, 

· when assembling components that contain similar parts that potentially could be interchanged.
Procedure use and adherence – 
Procedure use refers to the frequency or degree of reference to a standard 
procedure document by the user versus dependence on the user’s memory and recall.

Adherence means understanding a procedure’s intent and purpose and then 


following its’ direction.

· The user performs all actions as written in the sequence specified by 

the document.

· If it cannot be used as written, then the activity is stopped, and the
 procedure is corrected before continuing

· Following a procedure without question does not guarantee the desired
 outcome because procedures sometimes contain hidden flaws.

· Understanding the overall prupose and strategy of the procedure 

 promotes safer outcomes

 WHEN?  

· When manipulating, altering, monitoring or analyzing equipment, 

· When a procedures exists for a work activity,

· When no procedure exists but there should be (STOP, place the 


equipment or system in a safe condition and get help). 

· When required by technical specifications or other technical documents.
Effective communication – The will to communicate must prevail.  It is an attitude.


Three way communication/active listening –

· sender states the message, 

· receiver acknowledges the sender and repeats back, 

· sender acknowledges the receiver’s reply or corrects and starts over.


When?  

· Conversations involving the operation or alteration of equipment, 

· The condition of equipment or the value of an important parameter, 

· The performance of steps or actions using an approved procedures, 

· Task assignments that impact equipment,

· The safety of personnel, the environment or the plan


How?

· Focus on the communication,

· State the message loudly enough to be heard, 

· Enunciate clearly, 




· Give sufficient information in a concise manner, 

· Edit out unrelated information, 

· Speak so that what is said (content) matches how it is said (feelings) – this means no sarcasm.

· Verify that receiver understood the communication, 

· Ask for clarification if needed.
Phonetic alphabet – already used in aviation, but do your students know WHY?
When?  

· When communicating alphanumeric info related to noun names,

· When specifying plane identifier, location (airway, naviad), etc), 


· When the sender or receiver might misunderstand, such as sound-alike systems, high noise areas, poor reception during radio or telephone communications. 

· Use caution with similar sounding words that have different meanings, such as increase and decrease, 

· Avoid use of slang terms instead of specific or standard terms.
Last, but not least, when is an error/deviation not a pilot error/deviation?

Management at the Dallas-Fort Worth Tracon investigated operational 

errors and deviations, but routinely and intentionally misclassified them as pilot errors or non-events, the FAA said late last week. That conclusion was reached after an investigation by the Department of Transportation's Office of Inspector General. The OIG report, prompted by whistleblower allegations, found that between November 2005 and July 2007, Tracon managers misclassified 62 air traffic events as pilot deviation or non-events when it fact there were 52 operational errors and 10 operational deviations. 

· Yes, it is interesting that ATC misclassified operational errors, blaming them on pilots.  However, in how many of those cases did the pilots accept ATC instructions for unsafe or unwise actions without asking questions or answering “unable” ?  
· How many instructors emphasize pilot interaction with ATC so that students are aware of both the resources available from ATC and the limitations of ATC assistance?
Bottom Line

Human error is often preventable

Adequate ability, attitude, training, skills, experience, planning, preparation, decision making, procedure adherence, communication, and self- and situational awareness will avoid most of the errors that lead to unsafe acts by pilots.

Commitment to excellence, both for your own skills, preparation, attitude, etc., and also in training your students in the skills and knowledge that will help them avoid errors should be high priorities in flight training.
Thank you for coming this evening.
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