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THE HUMAN ELEMENTS 
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HUMAN FACTORS IN AVIATION

Today19801940

Cockpit Resource Management

Crew Resource Management

Human Factors Management

▪ Flight deck cooperation 
▪ Influences on all staff on 

ground and in the air

▪ Cooperation of all flight 
related staff
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HUMAN FACTORS IN ANNEX 14 VOL I

Principles which apply to aeronautical design, certification, training, 
operations and maintenance and which seek safe interface 

between the human and other system components by proper 
consideration to human performance.

Human Factors (HF)

Human capabilities and limitations which have an impact on the 
safety and efficiency of aeronautical operations.

Human Performance (HP)
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HUMAN FACTORS IN ANNEX 14 VOL I

AERODROME 
EMERGENCY 
PLANNING

RESCUE & 
FIREFIGHTING

AERODROME 
MAINTENANCE
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DOC 9683 HUMAN FACTORS TRAINING MANUAL
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DOC 9683 HUMAN FACTORS TRAINING MANUAL

Module Title Time

1 Introduction to Human Factors in aviation 1.75 hours 5%

2 The Human Element (Aviation physiology) 3.5 hours 10%

3 The Human Element (Aviation psychology) 3.5 hours 10%

4 Liveware-Hardware: Pilot-equipment relationship 4.75 hours 15%

5 Liveware-Software: Pilot-software relationship 3.5 hours 10%

6 Liveware-Liveware: Interpersonal relations 7.0 hours 20%

7 Liveware-Environment: The organizational environment 10.5 hours 30%

35 hours 100%

Duration

20 hours to 35 hours

Target Audience

Pilot ATCO

Technician Investigator

Skill Requirement

Liveware-Liveware (L-L)
Liveware-Hardware (L-H)

Liveware-Environment (L-E)
Liveware-Software (L-S)
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HUMAN FACTORS IN ANNEX 14 VOL I

AERODROME 
EMERGENCY 
PLANNING

RESCUE & 
FIREFIGHTING

AERODROME 
MAINTENANCE
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HUMAN FACTORS IN ANNEX 14 VOL I

AERODROME 
EMERGENCY 
PLANNING

RESCUE & 
FIREFIGHTING

AERODROME 
MAINTENANCE
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HUMAN FACTORS IN DOC 9981 PANS AERODROME
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HUMAN FACTORS IN DOC 9137 ASM PART 1
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THE HUMAN ELEMENTS 
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MASLOW'S HIERARCHY OF NEEDS

Pay

Job Safety 
& Security

Team 
Member

Respect of 
Others

A Job Well 
Done
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BELIEF VS ATTITUDE VS BEHAVIOUR

ATTITUDE
a feeling or opinion about  

something or someone

BEHAVIOUR
the way that someone behaves

BELIEF
an acceptance that something    

exists or is true
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FACTORS THAT INFLUENCE HUMAN BEHAVIOURS

P E M E C
Personal Life Environment Management Ergonomics Circadian Rhythm

Anatomy
• Anthropometrics
• Biomechanics

Marital 
problems

No blame 
culture

Respect or 
No Respect

Financial 
worries Adequate 

breaks

Physiology

Bereavement

Culture

Uniform / PPE



17

HUMAN FACTORS ISSUES “THE  DIRTY DOZEN”

LOREM 
IPSUM

LOREM 
IPSUM

Lack of 
Communications

Lack of 
Resources

Distraction Stress

Lack of 
Awareness

Lack of 
Teamwork

Time Pressure Complacency

Lack of 
Knowledge

Lack of 
Assertiveness

Fatigue Routine

1

2 4

3

7 5

8 6

9

10

11

12
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FUNDAMENTAL OF HUMAN FACTORS

01 02 03 04

Enhance 
Safety

Manage 
Errors

Enhance 
Comfort

Increase 
Efficiency

Define SOP Enhance Design Improve Selection, Training & Performance Management
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HUMAN FACTORS TRAINING MANUAL (DOC 9683)
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CONCEPTUAL MODEL OF HUMAN FACTORS

Liveware - Hardware

Liveware - Software

Liveware - Environment

Liveware - Liveware
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LIVEWARE-HARDWARE: MASTERING THE MACHINE
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FIRE VEHICLE - DESIGN

Seating LayoutSteering Location Joystick Position
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DIGITAL VS ANALOG
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FIRE VEHICLE

Fire vehicle overturned at runway during routine trial run
Tirupati International Airport @ 19th July 2020

Fire vehicle hit a car at public road
Darwin International Airport @ 7th August 2011

TRAINING! TRAINING! TRAINING!
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RESCUE EQUIPMENT

Specification

Maintenance

Quantity & Storage

Training
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LIVEWARE-SOFTWARE: 
UNDERSTANDING OF RFF DOCUMENTATIONS



THE REGULATIONS

27

INTERNATIONAL

NATIONAL
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DOCUMENTATIONS

Read the Documents

Utilize the Documents

Know the Documents

Understand the Documents
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DOCUMENTATIONS

EASY TO 
UNDERSTAND

PERIODICAL 
REVISION

CONTINUOUS 
LEARNING
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DIGITAL VS ANALOG
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LIVEWARE-ENVIRONMENT: WORKING AMBIENCE
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DESIGN OF FIRE STATION

Fire Vehicle(s) 
Bay

Administrative 
Areas

Training
Areas

Residential
Areas

SPACES TYPE 
& LAYOUT

Response Time Quality of Life
Safety, Health 

& Environment
Flexibility

DESIGN 
CONSIDERATIONS
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DESIGN OF FIRE STATION

Airport Emergency Service, Changi International AirportAirport Fire & Rescue Service, KL International Airport



NATURE OF RFF TASKS
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DANGEROUS DIFFICULT DYNAMIC



PERSONAL PROTECTIVE EQUIPMENT

35

Specification Issuance & Maintenance

Donning & Doffing Training



PHYSICAL & MEDICAL FITNESS PROGRAMMES
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ANAEROBIC 
FITNESS

AEROBIC 
FITNESS

MEDICAL 
FITNESS

FLEXIBILITY

The ability to continue to exercise for 
prolonged periods of time at low to 

moderate or high intensity.

An activity that requires high levels of 
energy & is done for only a few 

seconds or minutes at a high level of 
intensity.

The ability to move the limbs & joints 
into specific positions at the end of 
their normal range of movement.

To identify any underlying medical 
conditions, which may pose a risk to the 

individual firefighter during physically 
demanding activities.

01 02 03 04

PHYSICAL FITNESS ASSESSMENT

▪ Cater all three (3) components. 
▪ Conducted at least once a year. 
▪ Pre-employment entry as a firefighter. 
▪ Ongoing test for existing RFF staffs.

MEDICAL FITNESS ASSESSMENT

▪ Specific components to be developed. 
▪ Frequency to be determined.
▪ Pre-employment entry as a firefighter. 
▪ Ongoing check for existing RFF staffs.



REALISTIC VS VIRTUAL REALITY TRAINING
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REALISTIC FIREFIGHTING TRAINING METHOD

VIRTUAL REALITY FIREFIGHTING TRAINING METHOD

Financial Costs Environmental Costs Human Costs

Reduced Time Accessibility Reduced Costs

Maintain SafetyVariety of Scenarios
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LIVEWARE-LIVEWARE: INTERPERSONAL RELATIONS 
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LEADERSHIP

Point No 1

▪ Leadership qualities 
determines the outcome 
in an emergency 
response.

Point No 2

▪ Commander leads & 
motivates the staff in 
achieving peak 
performance under 
challenging operating 
environment.

Point No 3

▪ Robust leadership 
training programme 
should be instituted to 
better prepare RFF 
leaders.

Point No 4

▪ Human performance training based on SHEL 
Model

Liveware Liveware
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LEADERSHIP
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TEAM COORDINATION

THE FUNDAMENTALS OF TEAMWORK

THE BENEFITS OF TEAMWORK

Problem Solving Motivation Multi-skill Efficiency

Relationship Communications Procedures Objectives



PSYCHOLOGICAL WELL BEING 
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Psychological First Aid (PFA) is an 
evidence based modular approach 

to assist community in the 
immediate aftermath of disaster 

or crisis events.

Next of Kins

Disaster 
Victims

Emergency 
Responders

01
02

03 Welfare
Business 

Continuity
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CONCLUSION

SOFTWARE HARDWARE ENVIRONMENT LIVEWARE

“In flying I have learned that carelessness & overconfidence 
are usually far more dangerous than deliberately accepted risks” - Wilbur Wright



Terima
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Muhammad Hidayat Ismail Chief Hidayat Ismail Muhammad Hidayat Ismail
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