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CAE COMMERCIAL AVIATION TRAINING CBTA Principles, Pilot Competencies & Assessment

ICAO Definitions > Competencies and Observable Behaviours

Competency refers to a dimension of human performance that is used to reliably predict
successful performance on the job

« A competency is manifested and observed through behaviors that mobilize the
relevant knowledge, skills and attitudes to carry out activities or tasks under specified
conditions

Knowledge Observable Attitude
behaviors
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CAE COMMERCIAL AVIATION TRAINING

Assessment and Grading > Observable Behaviors
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Observable Behaviors

OB 8.1 Exercises self-control in all situations.

Competencies

OB 8.2 Plans, prioritizes and schedules appropriate tasks effectively.

OB 8.3 Manages time efficiently when carrying out tasks.
OB 8.4 Offers and gives assistance.

OB 8.5 Delegates tasks.

OB 8.6 Seeks and accepts assistance, when appropriate.

OB 8.7 Monitors, reviews and cross-checks actions conscientiously.
OB 8.8 Verifies that tasks are completed to the expected outcome.

OB 8.9 Manages and recovers from interruptions, distractions, variations and failures effectively while

performing tasks.
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CBTA Principles, Pilot Competencies & Assessment

KNO

PRO

FPA

FPM

COM

LTW

PSD

SAW

WLM

COMPETENCY

Application of Knowledge

Application of Procedures &
compliance with Regulations

Aeroplane Flightpath
Management-automation

Aeroplane Flightpath
Management-manual control

Communication

Leadership & Teamwork

Problem Solving & Decision
Making

Situation awareness &
management of information

Workload Management



CBTA Principles, Pilot Competencies & Assessment

CAE COMMERCIAL AVIATION TRAINING
Effective threat and error management = competent pilots

Anticipate or Recognize / Mitigate

Recognize / Recover

I
1 \
l t
I 1
\ x '} _________ . Undesired , o) i»‘“a
\ i Aircraft State
Accident

.........
Incident

Pilot and Instructor/Evaluator (IE) competencies are
the individual and team counter measures

IATA

Competencies are TEM countermeasures.

Pilots demonstrate relevant observable behaviours to manage safety margins
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Measuring Competence

What is relevant?

\ )
(e A (S Observation relating specifically to the competency being assessed mmmesssesssssssm=- \

Observable Behaviors OUTCOME of TEM

TEM — Threat Error Management eyl la CLIRESEES (1

Focus equally on

HOW MANY HOW OFTEN

HOWWELL

|

|

|

|

|
process and |
outcomes, to |
ensure |
|

|

|

|

|

|

|

|

HOW WELL= LOWEST OF

[HOW MANY, HOW OFTEN,

reliable/resilient OUTCOME of TEM]

flight operations.

\ o B !
Process Outcome - Repeatable/Resilient
Measurement Measurement Flight Operations

One Key for accurate application of this method of assessing process, is to define the

Observable Behaviours relevant to the training event.
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CBTA Training Data and Metrics (adding context)

Best practice of CBTA grading metrics

Level 0 (competent metrics): The information whether the pilot(s) is (are) competent or not.
Level 1 (competency metrics): Level of performance reflected by numeric grade of the competencies (e.g.,
110 95).

Level 2 (observable behavior metrics): The instructors record OBs predetermined or required by the
organization (Regulatory or Policy requirements).

Level 3 (TEM metrics): The instructor records Threats, Errors or Reduction of Safety Margin predetermined
or required by the organization.
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CAE COMMERCIAL AVIATION TRAINING Supporting Technology

CBTA data collection

SAW OB 7.3 Monitors and assesses the general
environment as it may affect the operation. Missing

OB 3.4 Maintains the intended flight path during flight using

THREATS (occurs outside the influence of the flight crew) automation whi |e ma nagi ng Othe r tasks a nd d istractions.
E - Environmental Threats . .
' Missing

0 VIE Or010Q SEC DICd
E01.02 Poor Visibility/IMC
E01.03 Gusty wind/ windshear
E01.04 Icing conditions
E01.05 Hail

EO2 Lack of Visual Reference

EO3 Air Traffic Services

E04 Birds/foreign objects

E04.01 Birds
E04.02 Wildlife
E04.03 Foreign objects

LTW OB 5.10 Applies effective

intervention strategies to resolve identified
deviations. Observed

Limited and

Momentary
Reduction of

Safety Margins

ERRORS (flight crew deviation)
H - Aircraft Handling Errors
HO1 Manual handling/Flight Controls
HO2 Ground Navigation (Surface nav)
HO Automation (settings/selections
HO4 Systems/Radio/Instruments (settings/selections)
H99 Other
P —-Procedural Errors
P01 SOP adherence/ cross-verification (see breakdown)
P01.01 Intentional
P01.02 Unintentional
P01.03 Unknown
P02 Checklist (see breakdown)
P02.01 Normal checklist (error)
P02.02 Abnormal checklist (error)
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Use technology to reduce Instructor Workload
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Safety Margin
A Pilot and Instructor/Evaluator (I/E) competencies are
the individual and team counter measures

1. Use Technology to capture [IIfE1R, and EEIEVAVEfels exceedances— allowing the
Instructor to focus on the Crew Behaviors required to Evaluate Pilot Competence.

2. Use Technology to overcome pbservation limitations due to instructor seating position.
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CAE COMMERCIAL AVIATION TRAINING Supporting Technology

Use modern technology to overcome limitations to instructor

observation

The instructor’s seating position in a simulator does not
allow them to effectively evaluate crew behaviours
that address:

« Active monitoring; e.g.
* "Observe that the autothrottles apply go-around thrust....”
«  “Verify positive rate of climb and call “Positive rate”,

« Effective scan patterns; e.g.

« "When the threshold passes under the airplane nose and out
of sight, shift the visual sighting point to the far end of the
runway.”

« Some OEM/Operator techniques; e.g.

e “Control column movement forward of neutral should not be
required.”

We can use simulator telemetry and biometric data to mitigate these challenges.
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Use technology to support the Instructor

SAW OB 7.3 Monitors and assesses the general environment as it

THREATS (occurs outside the influence of the flight crew)
E - Environmental Threats
EO1 Meteorology (see breakdown)
l E01.01 Thunderstorm |
E01.02 Poor Visibility/IMC
E01.03 Gusty wind/ windshear
E01.04 Icing conditions
E01.05 Hail
EO02 Lack of Visual Reference
EO3 Air Traffic Services
E04 Birds/foreign objects
E04.01 Birds
E04.02 Wildlife

E04.03 Foreign objects

Error(s)

Y
.. Context .7 v

may affect the operation. Missing

Supporting Technology

Instructor monitored

B 3.4 Maintains the intended flight path during flight using
utomation while managing other tasks and distractions.

Missing

TW OB 5.10 Applies effective

ntervention strategies to resolve identified
eviations. Observed

Limited and

Momentary
Reduction of

Safety Margins

ERRORS (flight crew deviation)

H - Aircraft Handling Errors
HO1 Manual handling/Flight Controls
HO ound Navigation ace na
HO3 Automation (settings/selections)
HO4 Systems/Radio/Instruments (settings/selections)
H99 Other
P -Procedural Errors
P01 SOP adherence/ cross-verification (see breakdown)
P01.01 Intentional
P01.02 Unintentional
P01.03 Unknown
P02 Checklist (see breakdown)
P02.01 Normal checklist (error)
P02.02 Abnormal checklist (error)

UNDESIRED AIRCRAFT STATES (flight crew induced, recoverable)
U - Aircraft Handling

UO01  Abrupt Aircraft Control

UO2 Vertical, Lateral or Speed Deviations

UO03 Unnecessary Weather Penetration

U04  Unauthorized Airspace Penetration

UO5 Operation Outside Aircraft Limitations

JU06  Unstable Approach

UO07 Continued Landing after Unstable Approach

U08 Long, Floated, Bounced, Firm, Off centerline, Canted, Porpoised Landing

U09 Rejected Take-off after V1
U10 Controlled Flight Toward Terrain
U99 Other

10
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CIVIL AVIATION TRAINING SOLUTIONS

TEM Analysis for Training Event

THREAT

THREAT MANAGEMENT

RESPONSE

EXPECTED COMPETENCIES

HOE
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STARTS -151LS

ENDS — ENG FIRE DRILL
CHK LIST COMPLETED

11

i Cancel master ceution not completed

ERROR

(L) FSEMennons or Feambie

Engine severe gamage not getected

ERROR MANAGEMENT

CREW ACTIONS

Engine severe damege recsll sctions
not gone 6

POSSIBLE COLSEQUENCES

leti

Recall actions out of sequence

Recall 8Ctions to0 slow engine damsge

Recall actions never done

Cancel master caution out of sequence

Clgrification on who has control snd
radios not done

—\\:

Cancel master caution never done

Clarification gone out of sequence

L A/T arm switch not tumed OFF

Clarification never done

L A/T arm switch OFF out of sequence

L
|

L thrust lever not idie LV

L thrust lever not idle in sequence

L thrust lever never idle

g

Recsll actions that require corrﬁrmatiore

not done

P

L A/T arm switch never OFF

Not confirmed at all

R thrust lever set IDLE v

sequence

Confirmation was for the wrong item

»

B Cewecions? |

Display fire engine checkiist not done 7B

Dispisy fire engine checkiist not done

»

\ _ Display fire engine checklist never done

ENG SZE/FIRE Procedure Completed
85 required

No error(s) observed

Engine uffer irrep.

e caut D

€ controllifig po

Engine sy

How can this be determined? No recall actions
H = Engine severe damage never getected. : detected.
\_ Engine severe damage declared out of sequence i

ble daméz

ang missed RT cal

amsge ggine.

jiue to be dampaged further

Supporting Technology

OUTCOME

Undesired Aircraft State (UAS)

E
Msy shupdown the wrong engine /
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Assisting the instructor with automated data collection

Landing with engine failure

1 6 ® Watch Replay

v Situation

195605 kg ON/ON/ON

(145/150) kt CYUL - RW24L DISABLED

Sugporang Tecrnolagy

- . Supporang Tocheokegy
v Supporang 'w'nﬂ'\qra . - 1 e Iozh-cwe Procedure Performance against SOP _ Assessing Monitorin
Monitoring Observable Behaviours relevant to the training Maneuver Performance against tolerances g - 9 9

Detecting Threats, Errors and Undesired Aircraft States
related to the training event

Larsding with sagie fabers
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CAE COMMERCIAL AVIATION TRAINING Supporting Technology

Monitoring Observable Behaviours relevant to the training

Landing with engine failure

® Watch Replay
> Situation

Sim Data Eye tracking

cl Crew Member 1 c2 Crew Member 2
CAPT/PF FO/PM

PRO e Observed - system PRO ) ® Observed - system

"

OB 1.2 Applies relevant operating instructions, p dures and technig in a timely manner OB 1.2 Applies relevant operating instructions, p dures and t

iques in a timely manner

PRODY ® Observed - system PRD ® Observed - system

OB 1.3 Follows SOPs unless a higher degree of safety dictates an appropriate deviation OB 1.3 Follows SOPs unless a higher degree of safety dictates an appropriate deviation

FPM

OB 4.7 Effectively monitors flight guidance sy including engagement and automatic mode transitions

WLM | # Instructor

OB 4.7 Effectively i flight guid systems including er and automatic mode transitions OB 8.7 Monitors, reviews and cross-checks actions conscientiously

BSDN ¢ Mot observed - system

OB 6. Identifies, assesses and manages threats and errors in a timely manner

WLM | # Instructor

OB 8.7 Monitors, reviews and cross-checks actions conscientiously
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CAE COMMERCIAL AVIATION TRAINING Supporting Technology

Monitoring Observable Behaviours relevant to the training
event

FPMY # Observed - system

OB 4.7 Effectively monitors flight guidance systems including engagement and automatic mode transitions

PSD 4 Mot observed - system

OB 6.1 Identifies, assesses and manages threats and errors in a timely manner

WLM  # Instructor

OB 8.7 Monitors, reviews and cross-checks actions conscientiously
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CAE COMMERCIAL AVIATION TRAINING Supporting Technology

Detecting Threats, Errors and Undesired Aircraft States
related to the training event

Landing with engine failure

> Situation

® Watch Replay

(o) ‘ ‘ HO1Manual handiing (Flight Controls)

‘ HO2 Ground Navigation (Surface nav)
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CAE COMMERCIAL AVIATION TRAINING Supporting Technology

Maneuver Performance against tolerances

Competencies Eye tracking

“ # Bounced Landing

“ # Runway centerline deviation on ground

on ground
|
crab angle: -1.1 deg
|

autobrake
[

off ground
4

'u‘l.cz'——+"-'-""=ﬁ e — "l =

on ground
*

Centerline deviation [ft]

Note: The data point of each parameter represent the highest measure for this maneuver
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Supporting Technology

CAE COMMERCIAL AVIATION TRAINING

Procedure/Maneuver Performance against SOP

Competencies TEM

~ % Go-around procedure

TOGA trigger

Flaps retracted

Thrust increase (PF) varified

Thrust sufficient (PM) verified

Landing gear retracted
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CAE COMMERCIAL AVIATION TRAINING Supporting Technology

Procedure Performance against SOP _ Assessing Monitoring

Thrust increase (PF) verified

Thrust sufficient (PM) verified
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CAE COMMERCIAL AVIATION TRAINING Supporting Technology

Procedure/Maneuver Performance against SOP

Fire drill procedure Engine Fire Drill Procedure
&
&

Auto-throttle disconnection
Eng 1 Thrust lever detent

Master warning disconnection
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Use in a “hot” or facilitative debriefing

B787 MPL Phase 4 -FFS 2 & Role Switch

® Landing Module

v Situation

Scan behaviors, correlated with competencies/observable behaviors.
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Potential

CAE COMMERCIAL AVIATION TRAINING

Potential use cases of resulting training data in a CBTA

context

1. To augment/ reduce “on aircraft’ landing training for inexperienced pilots.

2. Analysis of required Training of “monitoring”.

3. Analysis of required Training of “SOP” compliance.

4. Comparison against TEM data from LOSA etc.

5. Benchmarking — internal and external.

6. Comparison of aggregate actual crew performance versus OEM and Operator system safety
design assumptions.

7. \Verification of the accuracy of the grading system.

8. Comparison of planned versus actual delivery of training tasks and the conditions under which

they are administered.

The underlying assumption is that sufficiently mature data analysis capability exists.
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Conclusion

Proactive/Predictive Safety Management Partnership

Reactive Reactive/Proactive

E.g. Analysis
Accident-Incidents including
Undesired Aircraft

States

E.g. Analysis of event

[
Flight Data

Safety Report 2019 Analysis (FDA)

hal

Mandatory
Occurrence
reporting

1ATA

Proactive

Line Oriented
Safety Audits
(LOSA)

A

Voluntary
Safety reporting

Proactive/Predictive

E.g. Analysis of
CBTA -EBT Training metrics

(Grading/Telemetry/Biometric data)

TEM Model for Training, Licensing and Operations
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L1 3 x / = e Fecluntion af
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{
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.‘Gr @ Filot and Instructor Evaluator (JE) compstencles ara

IATA the individual and team counber messures

Valid training data enables Proactive/Predictive Safety Management
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