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Challenges:

• Industry skills shortage, and lower 

experience base in airlines

• Maintaining effective performance 

with increased operational 

complexity and rate of change

• Manual skills retention in highly 

automated systems

• Fewer predictable aircraft failures -

more events are ‘unforeseeable’



Source: www.humanisticsystems.com 
(picture: Black Isle Brewery)



Systems Approach to Training:

• Understand and train performance in the 

context of the operational system

• Systems to collect and analyse data to inform 

training

• Formal, structured training needs analyses

• Systems to assess or measure performance









Source: Airbus (2018)
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1998 – 2017:

• 95% reduction in 
fatal accident rate

• 70% reduction in 
hull loss rate



Source: Airbus (2018)

Approach and Landing:

…“significant demands on the crew…. 

navigation, aircraft configuration 

changes, communication with ATC… 

congested airspace, degraded weather 

conditions.” 



Expertise





https://www.flickr.com/photos/ofsmallthings

Development of expertise:

• Specific measurable performance goals

• Learning through exposure to challenging 

situations

• Stretching beyond ‘comfort zone’

• Involves feedback and self-reflection

• Mental rehearsal, visualization, what-if 

scenarios

• Learning to manage stress / pressure (e.g. 

relaxation, breathing, self-talk, building 

confidence)

(Ericsson & Pool, 2018)



"it’s about 
focusing on the 
process and then 
I know I’ll achieve 
the outcome I 
want"
(Kyle Chalmers)





https://www.flickr.com/photos/aon/8336169925



Underlying 

Competencies



Application of Procedures (APK)

Communication (COM)

Flight path management automation (FPA) 

Flight path management manual (FPM)

Knowledge (KNO)

Leadership & teamwork (LTW)

Problem solving & decision-making (PSD)

Situation awareness (SAW)

Workload management (WLM)

Core Competencies
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Principle 1: 

Training based on underlying 

core competencies
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Have an
experience

Reflect on it
Put theory

into practice 

Draw
conclusions 

(Kolb, 1984)

Experiential Learning
Evaluation phase
(Session 1)

Facilitated debrief
(Session 1)

Scenario-based 
Training (Session 2)



“The Clickathon”



Adaptive 
Learning 
Technology



FIGURE 3. Postintervention OSATS score of the 
intervention and control groups. Horizontal bars, 
boxes, and whiskers rep- resent the median, 
interquartile range, and range, respectively. 

(Palter & Grantcharov, 2014)

Training 

Based 

on Need



Principle 2: 

Identifying and focusing on 

training needs



Evidence / 

Data



EBT Data Analyses
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Evidence / 

Data





Principle 3: 

Examining the data / evidence



Do we know 
what is going 
right?

Aviation: 1.4*10-7  (Eurocontrol, 2013)







https://www.flickr.com/photos/aon/8336169925

Learning from 

the Positive



A321 Frozen Angle of 
Attack probes, 2014



“The crew showed a high level 
of professionalism in their 
response… The crew 
demonstrated high levels of 
communication and 
coordination, and promptly 
applied checklists and 
procedures. As such, this 
analysis will focus on the failure 
of the [aircraft equipment]”

“There are no safety lessons to be 
learned from an aircraft handling 
perspective… the crew operated in the 
best manner possible.”

The flight crew provided a compliant, 
well-managed and appropriate 
emergency response that minimised 
the risks associated with the [event] 
and the ongoing flight. 





Principle 4: 

Learning from the positive
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Crystal ball
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