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K&S PadK&S Pad

Our discussion today will 
apply to:

• Any *ab‐initio program

• Any Air Carrier training• Any Air Carrier training 
department

• Any Flight School

• Any University flightAny University flight 
program
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But first:

Who are we?Who are we?

Why do we know what we know?Why do we know what we know?
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FAA 142 TRAINING CENTER = SIMULATORS ONLYFAA 142 TRAINING CENTER = SIMULATORS ONLY 
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B i B 737 Cl i & NG
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Boeing B‐737 Classic & NG



Ai b A 320
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Airbus A‐320



Boeing B 757/767

K & S AVIATION SERIVCES, INC. Copyright 2012

Boeing B‐757/767
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FAA 141 FLIGHT SCHOOL SPECIALIZING IN AB INITIOFAA 141 FLIGHT SCHOOL – SPECIALIZING IN AB‐INITIO
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Total number of pilots trained  ≈ 2000 pilots since 1998.p p

Who?Who?
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Military pilots transitioning to the civilian world:y p g

• US Air Force
• US Marines
• US Navy
• US Army
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Airline pilots wishing to enhance their resumes:p g
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Our specialty, the low time pilot or ab‐initio:p y, p
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From Theory to Practice:

What do we get for 250 hours?
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… in the US!

…after 250 hours and $45 – 100,000 later!

K & S AVIATION SERIVCES, INC. Copyright 2012



European and Asian Airline Trainee Graduates

…after 250 hours and $125,000 or more later!
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US Military Undergraduate Pilot Training Programy g g g

after 250 hours and $1 million later!…after 250 hours and $1 million later!
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Different Voices in Training
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FAA Commercial Pilot
Multi Crew Pilot LicenseMulti‐Crew Pilot License

Joint? Aviation Authorities License
Wee need more simulator training…

W d l i f i iWee need more real aircraft training…

Wee need more upset training…Wee need more upset training…

Less computers…more humans

It i t th hi

More computers …less humans

It’ th h
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It is not the machine… It’s the humans…



No common denominator

Except…

a pilot has to be trained…

…It is the law!
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The industry is trying to jump this gap.

????
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Theory Practice
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Holy Grail or el Santo Grial



From Theory to Practice:

Key elements of a training programKey elements of a training program
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????
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Student



Instructor

Students
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Evaluator
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Evaluator



From Theory to Practice:

Processing data…Processing data…

K & S AVIATION SERIVCES, INC. Copyright 2012



DataData
DataData

DataData
DataData

DataData DataData

DataData DataData
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A student must process a lot of theory



Manuals Manuals –– BB--737 NG737 NG

Aircraft Systems: 12551255 pages

Aircraft Procedures: 963963 pages

Aircraft Emergency Procedures: 642642 pages – The ones 
we can foresee!!
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Procedures Procedures –– BB--737 NG737 NG

Before Engine Start:

External Items - 8585 Procedural Steps

Cockpit Items – 400400 Individual Steps/Warnings/Status
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How to effectively absorb it? DataData

How to effectively instruct it?

DataData

H t ff ti l l t it?
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How to effectively evaluate it?
DataData



From Theory to Practice:

The keykey denominator…

(which validates any training program)
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Applicationpp
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????

Every Student anticipates performing a lot of actions. 
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I Want You…r Actions to be:

• Correct
• Timely
• Appropriate 
• Effective
• Predictable• Predictable
• Consistent

And by the way…while this 
thing is moving fast!
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Thank you – CAA/Management/Flying Public.



What makes acting on data difficult in g
aviation?

The element of speed…

h h l ?Is there something else?
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230 m/secActing on data at? /g

Difficult
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75 m/secActing on data at? /g

Very Difficult
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Recognition
Of

V1 ‐ Action
Of 

Failure

72 m/sec 75 m/sec

1 second
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73 m



The keykey denominator: 

applicable knowledgeapplicable knowledge

which leads to 

pproperroper actionaction

Only this validates any training 
program.

OK, but how do we achieve this?
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Pilot continuously processes data.

So let’s follow the dataSo let s follow the data…

and find o t hat else blocks o r path to…and find out what else blocks our path to 

applicationapplication
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From manufacturer to pilot‐

Bl i t Final StylizedBlueprint Product
y

Version

M f l hi d
K & S AVIATION SERIVCES, INC. Copyright 2012

Manufacturer controls this data



Starting point of data in a training program

Manufacturer’s 
stylized version

Pilot Training 
Program

??
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Manufacturer provides:
Stylized

• Airplane Flight Manual

Stylized 
version

• Airplane Maintenance 
Manual

• Airplane Dispatch Deviation 
Guide

• Aircraft Performance

• Aircraft Weight & Balance

• and more!
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• …and more!



S li d Manufacturer must make aStylized 
version

Manufacturer must make a 
set of assumptions.

Its all for the average Joe!
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S li d Manufacturer’s assumptions:Stylized 
version

• Pilots possess basic 

Manufacturer s assumptions:

p
knowledge of technology 
employed

• … and the instructor will 
fill any gap in 
k l dknowledge.
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GGaps
In

Knowledge

What data does the candidate bring to program?
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g p g



Stylized 
version

Manufacturer’s assumptions:

• Technical nomenclature 
is understood by pilot
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V
Volts?

Surge? Bus?

Spanish anyone…?

MNPS
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…and they just keep piling up!



Stylized 
version

h l b l

Manufacturer’s assumptions:

• Technical symbology is 
readily understood
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V
?? ??
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…and they just keep piling up!



Instructor = EvaluatorInstructor = Evaluator

StudentsStudents

What data does the instructor bring to program?
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S li d Manufacturer’s assumptions:Stylized 
version

• Pilot visualizes the

Manufacturer s assumptions:

Pilot visualizes the 
desired image created by 
engineering staff
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V1 ‐ Action

72 m/sec 75 m/sec

b h ?Remember this?

1 second
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73 m



?? V1 ??
75 m/sec

V1 – Decision ?Decision ? V1 ‐ ??

Poor action at high speed!

K & S AVIATION SERIVCES, INC. Copyright 2012

g p



ii
Recognition

Of V1 ‐ ActionActionOf 
Failure

72 m/sec 75 m/sec

V1 ‐ActionAction

1 second

73 m

Ensure the correct image in training!
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This will greatly enhance the possibility that the projected flight path 
will become the actual flight path

Projected Flight PathProjected Flight Path

Projected M x vProjected M x v

Actual Flight PathActual Flight Path

Mass x velocityMass x velocity
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The keykey denominator: 

applicable knowledgeapplicable knowledge

which leads to 

proper actionproper action

Only this validates any training 
program.

OK, but how do we achieve this?
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If the instructor notices the 4 in‐ and the 1 un‐:

• In‐correct
• In‐appropriateIn appropriate 
• In‐effective
• In‐consistent
• Un‐predictable

ACTIONACTION on the part of student!ACTIONACTION …on the part of student!
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Send Student back to here!

Look for misunderstanding in:

• Purpose of System
• Nomenclature• Nomenclature
• Abbreviations
• System Symbologyy y gy

You will be surprised what you will find and correct 
action will ensue in SIT and simulators!

K & S AVIATION SERIVCES, INC. Copyright 2012



This should become policy in any training program!
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What do we see in reality:
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Or worse:Or worse:

• US Regionals – 2006 – 2007 – CPL 350‐500 hrs.
• Asian Carriers ‐ continuallyy
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Oh yeah we may have tried this as well!Oh yeah…we may have tried this as well!
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The worst:

ZeroZero Return on Investment
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The industry wants to achieve this:

????
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…and the industry is faced with this in reality!

Gaps
In

KnowledgeKnowledge
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…we propose this!
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This will greatly enhance the possibility that the projected flight path 
will become the actual flight path

Projected Flight PathProjected Flight Path

Projected M x vProjected M x v

Actual Flight PathActual Flight Path

Mass x velocityMass x velocity
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A student must understand the WHY of a system or performance 
element(s) of his aircraft BEFORE we ask for:

• Timely
• AppropriateAppropriate
• Predictable

ACTIONACTIONACTION ACTION 

Similar to a musician, this comes about through:Similar to a musician, this comes about through:

• Repetition on a flight training device
R titi d th i i f i ti t i• Repetition under the supervision of a conscientious captain

• Repetition through experience.
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O l t i k tit• Once can only train a known quantity.

• One cannot effectively train an unknown.

• Repetition without knowledge becomes a 
great variablegreat variable.
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"However, practice 
without true principles is without true principles is 
nothing other than 
routine, the fruit of which 
i   t i d d  is a strained and unsure 
execution, a false 
diamond which dazzles 
semi-connoisseurs …“

17331733

Francois Robichon de la Gueriniere
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Industry trend is:

• Less theory
• More procedures
• More regulationsMore regulations

We will do this until we enforce enoughWe will do this until we enforce enough 
knowledge gaps and write enough 

d l f hiprocedures to regulate us out of this 
business!
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So… Knowledge is NOT evidenced by…?
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… by memory only!

Engine Fire Checklist:

Thrust Lever……Closed
Start Lever……Cutoff
Engine Fire 
SW…Pull/Rotate
…..
…..

!!!Polly wants a cracker!!!
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l l h

… by memory only!
Multiple Choice:

a. Blah….Blah
b. Bleeh…Bleeh
c. Booo…Booo
d. Beeh…Beeh

When in doubt C out!
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When in doubt C out!



Memory in a critical situation often goesMemory in a critical situation often goes…
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Memory associated with applicable 
knowledge does not vanish easily in stressfulknowledge does not vanish easily in stressful 
situations.

Other elements evidenced by a lack of or
misunderstood applicable data:

• Fatigue
• MalnutritionMalnutrition
• Mental Anguish
• Physical Stress
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• Physical Stress



Because of the speed element, it is critical that 
k l dknowledge:

• is evidenced in action• is evidenced in action  

Not mimicking or parroting an instructor or manual.  g p g

This responsibility lies with:

• Training Department Supervisors
• Student• Student
• Instructor
• Evaluator
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Evaluator



Man/Machine InterfaceMan/Machine Interface
Training the Modern Airline PilotTraining the Modern Airline Pilot

K & S AVIATION SERIVCES, INC. Copyright 2012K & S AVIATION SERIVCES, INC. Copyright 2012



Gracias!Gracias!
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