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Workshop modules
1. Models and principles
2. Evidence collection
3. Conducting interviews
4. Case study (Norfolk Island ditching)



Module 1: Models and principles
• What is human factors?
• The ATSB analysis model
• Some principles for investigating human factors
• The SHELL model



What is human factors?
• Human factors (ergonomics) is the scientific discipline concerned 

with the understanding of interactions among humans and other 
elements of a system, and the profession that applies theory, 
principles, data and methods to design in order to optimize human 
well-being and overall system performance. 

• Human factors is concerned with the application of what we know 
about people, their abilities, characteristics, and limitations to the 
design of equipment they use, environments in which they 
function, and jobs they perform.
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What is human factors?
• A sciences that involves understanding and optimising the 

relationship between the human operator(s), technology and the 
environment. It encompasses:
– psychology and cognitive science
– ergonomics and anthropometry
– physiology and biomechanics
– medical factors
– sociology
– industrial and systems engineering
– and other fields
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Human performance
• Human performance: refers to how people perform their tasks;  

represents the human contribution to system performance
• Individual (or team) actions have a significant role to play in 

ensuring safety
• Accident and incident investigations need to identify and explain 

any individual actions that increase risk 

6



Safety investigations
• Purpose is to enhance safety
• Use a ‘no blame’ or ‘just culture’ approach
• Aim to determine what, how, and why – in order to enhance safety 

(not just solving the puzzle)
• Look for contributing factors and other safety factors that 

increased risk
• Not an audit – scope needs to be focussed around attempting to 

explain what, how and why

7(ATSB Final Report pp.7-9)



Human factors investigation
• Seeks to determine the reasons for the individual actions that 

increased risk
• Focuses on reasons that can reduce the likelihood of future 

individual actions or the consequences of such actions
• Needs to be integrated with the investigation of operational 

factors, technical factors, … 
• There is no one tool or checklist – need a framework and process
• Provides a different perspective in an investigation
• Does not involve dream analysis, counselling, séances, or 

anything you see on TV shows like Lie to Me, The Mentalist…
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Who should investigate human factors?
• Every trained investigator should be able to collect basic HF 

information
• Domain investigator + HF investigator = best outcome
• HF investigator: HF specialist with investigation training
• For major investigations, or when there are significant HF aspects, 

HF investigator should be part of team as early as possible
• When there are HF findings, HF investigator should be involved in 

analysis and write-up of HF information
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Safety factors
• Event or condition that increases risk

– something that, if it occurred in the future, would increase the 
likelihood of an occurrence, and/or severity of the adverse 
consequences associated with an occurrence

• Can be classified as:
– Contributing factors
– Other factors that increased risk

• Safety factors that are organisational or systemic problems are 
‘safety issues’
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Use of models
• Models are useful in investigations for:

– identifying safety factor hypotheses (most important)
– maintaining awareness of progress during an investigation
– communicating the results of an investigation
– providing a taxonomy for classifying factors in a database

• No model will suit all situations
• Models are not analysis methods - they help identify hypotheses, 

not prove hypotheses
• A good model helps you ask good questions when identifying 

hypotheses
12



Reason model
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ATSB adaptation of the Reason model
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ATSB analysis 
model Organisational 

factors (OF)

Human 
factors (HF)



Occurrence events
• Key events that describe what happened
• Generally refer to what a transport vehicle was doing
• Includes all safety factors that are events – except individual 

actions
• Includes technical problems / failures
• Events that ultimately need to be explained
• Provide platform to start analysis of safety factors
• Includes the 'key occurrence event'
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Individual actions
• Observable behaviours by safety-critical personnel (e.g. flight 

crew, cabin crew, controllers, maintenance engineers, dispatch 
and loading personnel…) that increase risk
– most accidents involve individual actions
– actions that increase risk are relatively rare
– most actions that increase risk do not result in an accident

• Can be classified in different ways
– type of task (e.g. vehicle handling, monitoring, communicating, …)
– stage of information processing (e.g. perception, situation 

assessment, decision, action)
– ‘error type’ (e.g. slip, lapse, mistake, violation)
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Individual actions – other points
• Symptom of problems rather than source of problems
• Best viewed as actions that, if we had the same situation again, 

we would want the person to perform differently
– this approach minimises concerns regarding responsibility and blame

• Should not be the focus or the end point of an investigation
• Part of the ‘how’, not part of the ‘why’
• Provides platform for identifying higher level safety factors
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Local conditions
• Conditions associated with the immediate context or environment 

in which individual actions and occurrence events / technical 
problems occur

• Often termed ‘task and environmental conditions’, ‘antecedents’, 
‘preconditions’

• If increase safety risk, could be termed ‘local hazards’ or ‘local 
threats’

• Part of the ‘why’ 
• Can be classified in many ways (e.g. SHELL model)
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Local conditions – SHELL model
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Local conditions Fatigue, alertness
• sleep quantity, sleep quality, level of alertness, hours 

awake, time of day, sustained workload…)

Knowledge, skills, experience 
• general and specific qualifications/experience, 

consolidation, recency…)

Recent history
• Recent meals / drinks, caffeine / related substances / non-

work activities…

Task demands
• workload (amount), task complexity, time pressure, 

distractions, physical workload / effort…)

Medical / physiological factors
• general health / fitness, medical conditions, recent injury / 

illness, general physical abilities, medications, alcohol / 
other substances…) 

Physical environment
• visibility, lighting / illumination / glare, noise / vibration, 

temperature / humidity / air quality, rain / wind…

Personal factors
• general disposition / mood, recent or significant changes, 

non-work issues…

Social factors 
• teamwork and communication, interpersonal differences / 

authority gradient, peer pressure…

Procedures, guidance
• Availability / usability / relevance, normal / emergency 

procedures, checklists, job aids / decision aids…

Organisational environment
• task pressures, morale / culture / climate…

Equipment / ergonomics
• availability / usability / relevance, displays / controls, 

warnings / alarms, tools, charts, workplace layout…



Relationship between levels
• Model is a guide, not a law
• Influence between levels can be dynamic, 

complicated
• Individual actions can be influenced by local 

conditions, risk controls and other individual 
actions (and indirectly by organisational 
influences)
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Risk controls
• Measures put in place by an organisation to facilitate and assure 

safe performance of the operational components
• Prevent hazards resulting in losses
• Outputs of a management system
• Often termed ‘defences’, ‘barriers’, ‘safeguards’
• If increase safety risk, is a ‘safety issue’
• Key focus of safety investigations
• Part of the ‘why’
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Swiss cheese model
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Bow tie model
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Risk controls - types
• Preventive: reduce likelihood of undesirable local conditions, 

individual actions, occurrence events 
• procedures, training, equipment, rosters, supervision…

• Recovery: detect, correct or minimise effects of adverse local 
conditions, individual actions, occurrence events

• detection / warning (stall warning, TCAS, …)
• restore system (ATP, emergency procedures, …)
• containment / protection (PPE, crashworthiness, …)
• escape / rescue (exits, emergency lighting, lifejackets, …)
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Risk controls - hierarchy
• Key HF principle:

• fit the task to the person, not the person to the task

• Technical / physical controls (engineered systems, equipment-
based…) generally preferred to administrative controls

• Common hierarchy of controls preference: 
• eliminate the hazard
• substitute (or replace) the hazard
• use engineering controls
• apply administrative (or procedural) controls
• use personal protective equipment
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Internal organisational influences
• Conditions that establish, maintain or otherwise influence the 

effectiveness of an organisation’s risk controls
• Management processes rather than management outputs
• If increase safety risk, is a ‘safety issue’
• Part of the ‘why’
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Internal organisational influences
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Internal organisational influences
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Safety management system 
processes
- hazard identification
- risk assessment
- training needs analysis
- procedures development
- equipment selecting / testing
- change management
- occurrence / hazard reporting
- occurrence investigation
- internal auditing
- collection and analysis of safety 

information
- organisational learning / benchmarking

Organisational characteristics
- organisational structure
- corporate memory
- skills of key personnel
- safety culture / safety climate
- communication style / processes
- leadership / management style
- safety philosophy / priorities



External organisational influences
• Processes and characteristics of external organisations which 

influence an organisation’s risk controls, safety management 
processes and other characteristics

• Includes regulatory requirements, surveillance, industry standards, 
guidance… 

• If increase safety risk, is a ‘safety issue’
• Part of the ‘why’
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• Individual actions?
• Local conditions?
• Risk control 

(problems)?
• Organisational 

influences?

Simple 
accident



AS355 example 
• VH-NTV, AS355F2, 3 POB 
• Conducting a film documentary
• Experienced media pilot
• Spent the late afternoon and early evening 

with a tour group in remote location
• Departed after nautical twilight
• No cloud, no moon, no terrestrial light sources
• Helicopter seen departing to north-east; was 

meant to depart to south
• Loss of control and collision with terrain
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1,500 ft

Starts right turn

Cruise speed 105 kt

Starts 
descending

1,300 ft, 
bank 40°



AS355 site
• Impact 3 km east-north-

east of departure point
• All major components 

at site
• No indications of fire 

prior to impact
• Impacted terrain at high 

speed, 90-degree right-
side low attitude
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Gradual increase in bank angle
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No problems 
with take-off 

and initial 
climb

Helicopter did 
not have 
autopilot

High workload 
during turn

Loss of control

Collision 
with 

terrain

Fatigue due 
long duty day?

Requirements for 
instrument proficiency 
in dark night conditions

Use of inappropriate 
take-off / landing sites 

at night

AO-2011-102, VH-NTV
Final report
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Navigation problem 
(aircraft heading 
wrong direction)

Incorrect fly-to 
point entered 

into GPS

Dark night 
conditions

Spatial 
disorientation

Limited 
instrument flying 

proficiency

Operator’s processes for 
managing flights at 

night

Requirements for 
autopilots in helicopters 

used at night



Lockhart River example 
• Metro (SA227)
• 2 flight crew, 13 passengers
• Bamage to Lockhart River
• IMC at Lockhart River
• RNAV (GNSS) approach
• CFIT
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RMIT UniversitySchool of Engineering

SMS in the Aviation Context 
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Some general principles (1)
• Focus on enhancing safety rather than solving puzzles
• Be evidence-based but pragmatic
• Identify the individual actions, then try to explain them
• Look for actions we would like done differently in similar situations 

in the future (rather than ‘unsafe acts’)
• Focus on observable actions before mental states
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Some general principles (2)
• Always consider the sequence and the context
• Understand what normal operations look like
• Always look for system-based explanations of actions (may not 

always find)
• Consider individual actions as part of the ‘how’ (not part of the 

‘why’)
• Always consider why it may have made sense to the person at the 

time
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Module 1: Models and principles
• What is human factors?
• The ATSB analysis model
• Some principles for investigating human factors
• The SHELL model

• Additional slides if needed on HFACS



HFACS
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ATSB model versus HFACS
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ATSB analysis model HFACS

External organisational 
influences
Internal organisational 
influences

Organisational influences

Risk controls Unsafe supervision

Local conditions Preconditions of unsafe acts

Individual actions Unsafe acts of operators

Occurrence events



HFACS
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HFACS
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