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Judgment:
Skills must be built over TIME

Training segments must be consistent and
build on previously learned skills

Resource Management

Situational Awareness

Attitude
Motor Skills



challenge;

How do you Clearly communicate the vision

eSubject Matter Experts *Analysts
*Technical «Software Developers
Human Factors *SUPErVISors
«Automation «Safety Personnel

*Operations Management  eTechnical Writers

Flight Management FAA

*Curriculum Developers *Finance

*Media Technicians *Upper management

«Ground School Instructors  eUnions

eSimulator Instructors sother employee

*Evaluators groups...

Line Check Airmen




Volant Model©

Equipment Handling
Teamwork & Communication

d Automation

Checklists

Policies, Procedures, and Flows

“Pictures and Words’ to facilitate communicati

NO new concepts just adifferent package




Task Loading Concept

Simply...

Tasxs ... task loading
Available Time




“Potential for Error”

More errors are likely to occur
when heavily task |oaded

Simply:
» Green: Errors may occur, but they will be
caught
» Yellow: Errors may occur, but they may
not be caught and may become cumulative
Errors will occur that are not caught
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Task Loading

Task loading begins with the “job at hand”
For the pilot...

Different Phases of Flight have Different Task Loading
* Pre-

departure
o Taxi
o Takeoff
e Climb
e Cruise
e Descent
e Approach

. Hectra @/‘ra/h/ﬂz/ Systems
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Task Loading

Task Loading isincreased by Additive Conditions

ATC

ICING WEATHER

CONVECTIVE WEATHER

LOW VISIBILITY WEATHER

CREW FACTORS

AIRCRAFT SYSTEM MALFUNCTION
PASSENGER ISSUES

HOLDING

AIRCRAFT PERFORMANCE LIMITS
AIRPORT FACTORS
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Crew Factors

Crew Factors can increase potential for error

(Seven dwarf syndrome)

Sleepy
Gumpy > Fatigue

Haopy > Stress
Bashful | nattention
- Ssertiveness
Complacency
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How does It work?

« Throughout the flight crews are encouraged to
continually assess additive conditions




How does itwer

Captain’s Pre-departure consider ations...

oving
*Quick
Firs: flig
rt Flights
me weath nsider ation
New Fir er
Suriz




Self-diagnosis

e Common Errors

e Consequential Errors




Self-diagnosis

What isit liketo “bein the
or “yellow”
or “ ?




“In the Green”

fra

o
¢




“Inthe Yellow”




“In the Red”




Getting it back to the green




What we know

e Can't Eliminate Error

e Task Loading, Additive Conditions and
Crew Factors impact the “Potential for
Error” (green, yellow, red)

« Communication patterns/styles change when
In the green, yellow or red.




Resources to Reduce Risk

The Tools of the Trade

« Policies «Checklist eAutomation « Teamwork . Equipment
« Procedures « Dolverify & Human Handling
* Flows  Read and Do | nter action

TASK MANAGEMENT SKILLS (TMYS)
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Use the skills...

e Toreducetask loading
* To create redundancy
to stop an error chain




Policies @

Policies,

Polices are guidance which
e Expedite judgment
 Make decisions mor e consistent and predictable
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Procedur es @

Policies,Procedures

Procedures provide strict guidance within a

Known operating environment

Reduces communication confusions

Makes decisions faster and more predictable

Allows us to accomplish atask even when “in the
yellow”

“Levelsthe playing field”... to accommodate diversity

Enable us to break down complex jobs between
employee groups Electra (@@ raining Systems




Avoiding “over Proceduralization”

« MUST have a known operating environment

e Also...
— Time Critical Communications
— Protect Equipment
— Provide a standard product
— Enhance cooperation between employee groups




Policies,Procedures, Flows

FLOWS
e Break down complex jobs into smaller tasks

* Do the same tasks in the SAME ORDER
every time.
* M ajor reduction in task loading
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“Technigques’ @

Policies,Procedures, Flows ( and Techniques)

Techniques
 Personalized by pilots
e Add extralayers of redundancy

e Two “Rules’

*Must be compliant with exisiting PP& F

Must not interfere with other crew members
Hectra _@ Training Systems




Policies,Procedures, Flows

Policies, Procedures and Flows
Reduce task loading

But they are not perfect!
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Using a checklist as backup provides redundancy to
catch errors

Checklists

Policies, Procedures and Flows




Errors are always possible... @

Checklist providea back-up (Do verify)

Checklists

Policies, Procedures and Flows

Checklist may beused asareminder (Read and Do)
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|mpact of documentation on crew performance
Examples:

* QRH

e Loss of communication

5l




e These resources act as Barriers to Prevent and
detect errors

o Used wisdly, they prevent a“chain of errors”
that can result in an unsatisfactory outcome

5l

Crews must use judgement to
Balance use of Barriers with
Task Loading




Automation

Automation

Checklists

Policies, Procedures and Flows

e Automation can catch errorsit can also create
errors

e Automation can increase or decreasetask loading
Hlectra @@ Wraining Systems




Automation Levels

Level 1. Everything off .. Raw data

— Non-routine mode.

Level 2: Autopilot off, optional use of AT and/or FD

— Takeoff, initial departure, pilot Proficiency

Level 3: Autopilot on, crew controls A/C with MCP FCU (or

equivalent). Optional use of AT and/or and FD

— Short range planning, terminal environment when responding to
changes

Level 4: Everything on. FMS is primary mode of controlling the
A/C through the autopilot
— Reduces task loading when able to pre-program
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Teamwor k and Communication

Teamwork & Communication

Automation

i Checklists
Policies, Procedures and Flows

 Interpersonal Communication is one of the best
sources of information
...but the cost can be high
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Equipment Handling

Attendan Equipment Handling

Teamwork & Communication

Automation

i Checklists
Policies, Procedures and Flows

e Equipment handling isthe last barrier, and a most

essential skill

— It isthe foundation the rest is built on
— Includes the knowledge required to operate equipment
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Policies, Procedures and Flows

Shared Vision

e Providesa“language’

o Fosters unified development

» Creates framework for continuous learning




Integrated Use of
Volant Modée!

* Provides afoundation for:
— “Error-Trapping” tool for pilots
— Policy and Procedure design

— Curriculum Development M odel

— Debriefing Tool for Check Airmen
— Communication Tool for Pilots

— Crew Observations

— Data Collection & Analyses




Pilot’sABC’s
for error management

Aircraft Handling
Teamwork & Communication

) Automation

Checklists

Policies, Procedures, and E

A ssess the potential for Error
Balance the use of Resour ces to prevent and trap errors
Communicate Risks and Intentions

Volant Model




Go Around:

Barriers are used to
PREVENT & TRAP Aircraft Handling
errors

Human Interaction

Automation, Autopilot

Automation, Autothrottle: Alpha Protection

Automation, Flight Director

|- Automation, TCAS

Checklists

Flows, ingrained habit patterns

Procedures, Standardized to create easy recall
Policies




“Untrapped” Errors
can lead to

Equipment Handling

CRM/Human Factors

Automation, Autopilot

Automation, Autothrottle: Alpha Protection

Automation, Flight Director

Automation, TCAS

Checklists

Flows, ingrained habit patterns

Procedures, Standardized to create easy recall

Policies Volant Model

J 1LIJJU Licuu a




Standards of Performance Associated with the Volant Model

Policies

Description of Standard
* DPilot must be able to access source materials and correctly interpret guidance in a timely manner. (Respond to
situation with use of source materials without adversely affecting task loading )
Policies implemented from memory must be consistent with guidance in source materials.
Application of policy must be consistent with guidance in source materials.
Application of policy must be appropriate for conditions

Procedures

Description of Standard
¢ Procedures shall be accomplished at the appropriate trigger point (conditions permitting) as provided in the PH

and FOM

Pilots must posses adequate knowledge to comply with all procedures in accordance with the pilot handbook
and FOM without adverselv increasing task loading.

Callouts shall be made at the appropriate trigger point using verbiage provided in PH or FOM

Unless conditions warrant, pilots shall complv with all procedures in accordance with source materials.

Flows

Description of Standard
Flows shall be completed prior to each normal checklists (except Safety and Power On )
All checklist items shall be accomplished by a flow before calling for the pertinent checklist.
Flows shall be completed at the appropriate trigger point according to the checklist guidance table in the FONL
Flows should follow an established flow pattern. Flows must be linear, repeatable, and not miss any items.

Electra @ Training Systems




5- point scale +application to Task Management Skills + Phase of Flight

= 3-dimensional standards of performance
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Task Analysis:

003.000.000 Takeoffs

003.001.000 Normal Takeoff
Procedure

Feleaze Brakes (W5)

Align airplane on runway centerline (M=)

Transfer control of airplane to First Officer, if (M=)
required

Call out", "vOU HAVE THE AIRCEAFT " if required ()
Call out™, "I HAVE THE AIRCEAFT," Iif required (K]

Maintain directional control with Rudder Pedal (M=)




TPO-SPO-EOQO: Leve of Detall vs.
Standard Operating Procedures

005 .000 .000 Stall Recovery Operations

009 .001.000 - Clean Stall Recovery, close proximity to\ground
TPO.SPO.EO PF PHF
009.0071.001 | Identity Stickshaker

009.00.002 [ [dentify Initial Buffet

008.001.003( Calloutand applhy:
"FIREWALL THRLUST"

PF and PNHF
008.001.008( Press either TOSG A Switch

TPOSPO.EO PF PHF
009.001.006 ( Pitch smoothly towveard 15

degrees Mose Lp

a08.001.007 Ensure Firewall Thrust Set

and Disengage Autothrottles

009.001.008 ( Disengage Autopilat, if On
o09.001.012 Ensure Autopilot Disengaged
008.001.013 | LevelWings

008.001.014 | Respect Stickshaker




DNIC | Flight

Checklists

Policies, Procedures and Flows

Pre-Departure Operations Critical Current Task Management

Jeparturs Operations Yoz Yas 'S

ting Flight
Cperational cting Dhizpatch
Airplane Maintenance Status
Minimum Equipment List and Configuration Deviation Lis
Customer Service Functions
Safety and Power On Checklist
Exterior Inspection
Exterior Intermediate Inspection
Interior Preflight Flow

Cabin Originating / Beceivit en Flight Attendant




Airport Ajrcraft

Ground conditions/singnage QEH non-normal
Equipment Inside the line Supplemental normal
SID/STARS/Approach desing Other

Other CDL

Ramp Congestion MEL

Weather/Terrain

Icing

Other

Weather Extremes (hot or cold)
Convective Weather
Turbulence

Terrain

IMC

Visual Conditions

ATC

Radion Congestion
Nonstandard Phraseology
Similar Call Signs

Language/accent

Flectra @ Training Systems
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Curriculum Devel opment

sUses a building block method to create curriculum
«Consistent use of “task management skills’ ensures seamless training
*Gradually increase task loading to ensure skills are proficient

Entry & Exit Skills for each training segment

I Equipment Handling

= — I *Human Interaction
*Automation
I *Checklists

*Policies, Procedure, Flows

e COO @

Ground School Simulator Training Aircraft Experience




Entry Level Skillsfor Differences
Ground School Training

(Aircraft Handling)

CEM/Human Interaction

Policy, Procedure & Flow

Basic Systems Knowledge
series, U3 Adtways fleet has significant differences.

from the 200 series to the 300/400 geries should have should have a
lewvel of systems knowledge equivalent to a student leaving 200 Initial
ground training. Therefore, systems training shoald focus on
sighificant differences.

Air Bystems - The pneumatics systems of both airplanes are the same.
Pressurization systems arve alike. The controls and indicators are
identical. The Air Conditionitng systems are similar with the -300
having taro pack flow rates. The T3T-300 has a rgoirculation system.
Electrical - The electtical systetms are very similar. The controls and
indicators are the same. There is no bus-tie in the -300 and all
aitplaties have a DC standby bus.

Fuel Systemm - The standard fuel systems between the two atreraft
types are identical The controls and indicators are the same. The 737-
300/400 does have an auxiliary fuel system.

Hypdraulic Swstems — Both the 737-200 and 300 have three hydraglic




GradeSheetMan + |ID

| ACTIO |

Description Conditions

Dhjectives

Initial/Tran-2
Inttialf Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/ Tran-2
Initial/Tran-2
Initial/ Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initialf Tran-2
Initial/Tran-2
Initial/ Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2
Initial/Tran-2

k31

Te
ThA1
=16
=17
=4
=h
=h

Yalidate
Yalidate
Ohzerse
Ohzerse
Ohzerse
Yalidate
“alidate
Yalidate
Yalidate

“Yalidate

“Yalidate

Ohsense
Yalidate
Yalidate
Ohzerse
Yalidate
“alidate
Yalidate
Yalidate

“Yalidate

Yalidate
Yalidate
Yalidate
“alidate
Yalidate

Initial kanewsers Training 2

SFOT1

Fre-Deparure

Faolicy, Procedure, and Flow

Captain's Originating/Recerving Flow

First Officer's Originating/Feceiving Flow

Aszsess Meteorological Environment

Aszsess Operational Enviranment

Aszsess Airplane Maintenance Status

Captain's Before Stan Flow to the Line

First Officer's Before Start Flow to the Line
Deparure Rewview

Before Stant Flow Below the Line

Automation

FrC Freflight

Checklists

Marmal Frocedures Checklists Policy
Pushback / Taxi

Faolicy, Procedure, and Flow

Airplane Pushback Procedures

Marmal Engine Start Procedure

After Start Flow

Taxi Out Operations

Captain's Before Takeoff Procedures and Flow Down ta the Line
Takeoff Briefing

First Officer's Before Takeoff Procedures and Flow Down to the Line
Before Takeoff Procedures and Flow Below the Line
Automation

FrAC Update During TaxiFout

Checklists

Marmal Frocedures Checklists Policy
Man-MNarmal Methods

Man-MNarmal Reference Checklist Frocedures
Mon-Mormal Checklist with Immediate Action ltems
Man-MNaormal OFRH Immediate Action ltems

Feceiving Checklist

Fecerving Checklist

Hung Start and Mo Starter Cut

Load FMC takeoff data
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Cirrricnlum Audi Boaeiing CF 720000 Fnfrsckon

B7i3:  Normal Takeoff Procedure

The 1 call ahecadd b
made a the

prE-esmbimhed in V1




® Aircraft Handling
*Teamwor k and Communication
esAutomation
*Checklists

*Policies, Procedure, Flows

(page from Check Airman Handbook)

D eralion s

MW ith




3 Pilot Grading Screen - AQP DMS - V2.0 - Microsoft Internet Explorer

File Edit View Favorites Tools Help
i Back - g | - Search Favorites o Media
@] http:{ localhost| AQPasp WV 2FSGrading . asp

Flight Training Data Management System

Verman 13

Dhane: &1 7 2003 Evaluater [D: 47%30 Secciom 4 FAA Observer [T N4

pilets graded at omce: 2
Aircraft Type: T37-14 pillors graded ar ence (session): Girad eshesr: IninialTran-2
pilots graded 2
Legs

Items Right Seat Pilot [D #3040

Maneuvers Objectives _

Rigkr Piler Observation Repeais

Fecermg
Checkdist

& : Hung Start and o
Pushbock./Tar Hing St od 4
Crosswind, Flight
Takeafl Chperations Dur-rtl.rr O, M ) Heasonsg
Carge Door
Chinb Otperations Cipent, Bengm 1o Sa50ns
Field

VOR Approach
Deescent Operations Arc bo Enl

Approach Operations: VOR Approach -
Non-Precision Are o Fmal
Takeoff Operations Critical Field -

. As a-;r 4

ﬂl'lﬂ

Pre-Depesnare o) A FRsags s
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Flight Training Line Data Collection Form

Section 1: Check Airman:ID |54 1312} | FAAInspector:ID |_|_| | _| Date 1/ [/ 101
Aircraft: @ B737-300/400 O B737-200 O B757/767 OF-100 OMDB0 O A319/320/321 0O A330
Area: @ Domestic O Caribbean O Intemational Pilot Flying Leg: ® Captain O First Officer
Route: Departure Airport | K| PITZ|T] -

Arrival Airport: LEIA IR LE] Section 3: Errors/Deviations I
. Please check items where avrwar |
Type of Approach: O CATIILS O CAT I ILS |

errors/deviations occurred. AT

O Visual O LOCNOR O RNAY @ Other ——

e
LUse other side of form S——
for more information

a2
"

[ Section 2: Additive
I Conditions
[ Use other side of form if

Takeoff

F're_—d_epa rture
Pushback \Taxi
Climb/Cruise
Deso&.nt
Approach/Landing
Taxi'Fark -

Policy R | )
Misinterpretation after reference
Misinterpretation without reference
Intentional Non compliance -
Altitude Fw.rﬁ reness
["Other
| Procedure
Lack of knowl:—‘-dqe or skill
Timeliness
[ Callouls
IntPntn:rnal ‘Non compliance
| Other
Flow
Incomplete/missed item(s)
Mot done
Dther
 Checklist SRR
Imgrupnr initiation
Missed ltem(s)
Ttem(s) not verified
Done from Memory
Not Done

needed to describe
situation.

akeoff
Approach/Landing

|
Airport
Ramp Congestion
\Ground conditions/Signage |
Equipment inside of the line
SIDISTAR/Approach / |
.ﬁ.l-’nnr‘c l':n-]-r; am |-J'!"E-IE|FI
Other
Weather/Terrain
M
Terrain
ITI_JI'|’JI:|('!I"II‘.['!
licing (ground or airborne)
Convective Weather
:"-.l"FE.lﬂ| Conditions
"..chﬂh“l Extremes (Hot or

| Pushback Taxi
| Climb/Cruise

O 10010

T

R |

{00 OO0

P
=
=
@
[=%
dy
b
it}
o

- |
—

s
L
=
o

-ddo- ol o

olo|offl olo|olo|ofololclolo

Q| 0| O O| 0| O OOl O| Oy O OO

slleilel [slelsleilsl [(olelsls s
OO O OO0 0|0

&

|
.|

s lalele (o e
OIS OO O O

e

e olooel o o

?

O

ololo|lo|ofi] o| o el o|o|olo|of]ololclolo
OO O O O O| O OF O O| O O| Ol O| 8 O Ol O

ol o o] o| o8| O| | O 0|00 o]0

o|o o|o|o|

Uer'
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Cucne

Event/Distra..
OCC Event/Distravu.
CLP Event/Distraction

Other

ol

_.,.

| IS

- @nonn.
Dem L F‘Ianmng

Unstablized Ap prﬂach

Crm-.r Fac:.tom
F ﬂnqur'

oo (O

J1 Other

_F ood -
Low Experience
Complacency/Distraction

IOther

o|leo

™
L

_._._..,__,_
~
L

®

| Management (ABCs)

|olololo|ofiiol o

Acknowledge potential for error

'{:Iperatmnaf

Lo —

" Failed to maintain Situational

Time Pressure/ Delaz.r

L,.Infrmluluar airport
L"|1e Crew .!-.rr|‘.'._1.

lolol | o|o|oc|olol 54n

ILate A/C armival

'-|:|I-cI|1-.;

IMissed Approach

Other — =

Cabin

i-"':issenger
Distraction/Event

FI ght Attendant
Distraction/Event

'Dthu

Section 4

| Position Observed

lolelolel |o

EENEEEEE T EE

Awareness

o|o| | o|o|o|

o|o

olof|olo|cloloffio] |o

Failed to consider additive conditions

Failed to reassess decision with

|

O]
(o
o]

changing condition

| Balance use of Barriers (resources)

Failed to maintain level of redundancy
to catch errors

Failed to priontize to avoid being
overtasked [/ distracted

Failed to consider available time

ol o| o]

Failed to communicate additive

conditions/ risks

Failed to communicate intentions

Communicate risks and intentions | | |

o]0

Q

ture

{ Push har:ln'

Tax

Takeoff | Climb/ Cruise

| App/ Land

Capt

" First Officer
RO
OF-46 Rev 901

543121 543121

343121

54321 54921

54321

2432

543

1 | 54321
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Data Reporting Format

Tkl Fielel liescripdion Shorifame  Type  Field Size Beg'd Valoes  Examaple

PFINRT Wlonseied

Foeld Ihgsoripiion Shortfhame  Tepe Field Sige Heg'd Valees  Exmple Wil

Mraswred (A6 ol pluenienc assd Mlisrl L3
i 10

fibjeeime LIF| A0 alp

Oiprei e
Tieks

LiRjriin
Tupr
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= TPL RRLOE : Training Mode - [Flight Breakdown For Unsaved Flight]
B File Edit Mode Jools Window Help

1 Evert Sells) 1 Event Setz] 1 Evend Set{z) 1 Everd Setfs 1 Ewert Setz] 1 Evernd Selfs 1 Event Set{z]

-

Passergmr Mo Engrg : : - -

Eight or Nine Phases of FI| ght I d for trai ni ng

Show )

/ S | q\
MDHD [Exampla]

Skl fpas 1 A Skl s 4 Skl Ajea Skl g 1 Skl faas 1 Sk ey T Skl Sgas 1 Skl fipes 1

Skl Apmn 2 Skl Area B Shall Area 1 Skl Area ] Skill Apmn 2 Sk Skill Bpes 2 Skl Area ]

SEll Aiesy 2 Skl Aies b Skl Adwa & Skl Aed b Skl Saas 2 k Skl Saas 4 Skl Ares

Skl SRR 4 Slill A 4 Sk Skill Apms & Skill Area B
Chill fapa B

Pra-Night greund ] Crudaa Iharennt k Lamding ifer-lapdisg

IF A =F6 108 121 1:29
0 . 20000 EO00 i i i
Ad kix. 1510 kix 250 kot O kex. 0 ks,

e m 1% am JH4E pm, M nm 29E nom,

4 3 F 3

1 Arcvempt [ Drvernll Flight Iiffeulor Averager 4.7E
hlzx Atiempte 1T i % | " Lar Eatablished NiEmimen Defacsln- 2.8

Hetlnie
Previous
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Begln Sharing:

Phases of Flight

Procedure Names

Standards of Performance
*Policy, Procedure, Flow Identification

Conditions

Systems

Feedback from Training for better document design
Critical & Currency

Developing Unique cross-linking ID s

|dentification of “Point in Time” information requirements

Start Talking!
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