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HUMAN FACTOR AND PSYCHOLOGICAL ASPECTS

IN FLIGHT SAFETY PROVISION

The article deals with the flight safety issues aviation industry faces today. It gives an

overview of human factor in aircraft accident rate including psychological aspects in

the nature of human errors. It focuses also on the impact of linguistic, cultural and

environmental barriers on the safety of civil aviation operations. Some

recommendations are offered as for improvement and modification of aviation staff

professional capabilities via exercising, training and continuous education.

One of the most important public issues in the air travel industry today is the

issue of safety. Although air travel is among the safest ways to travel that grows

continuously safer even as air traffic increases, a number of problems still remain.

Their solution requires cooperation of international civil aviation organizations and

authorities, governmental and regional aviation bodies in implementation of

applicable regulatory structures and appropriate statistical analysis of the safety

hazards. Besides, a constant collaboration with aviation psychologists as well as

specialists from other scientific areas is no less important in solving problems

connected with psychophysiological differences, language and cultural barriers

which appear in civil aviation operations.

As recent surveys show, the accident rate in commercial jet aircraft for the

last 50 years has declined sharply from approximately 5.0, to 0.35 per million

departures. With reliability and structural integrity having been improved, the

number of accidents resulting from engineering faults have reduced dramatically [1].

Obviously flight safety does not depend solely on airplane and its navigation

systems condition but at the same time it relies heavily on human factor. The

majority (about 80%) of air accidents in 2012 were caused by human factor and 20

% by engineering failure [2]. Human error is considered to be the principal threat to

flight safety. It has long been known that some three out of four accidents have

resulted from performance errors made by healthy and properly certificated

individuals. “Error is the product of design, procedures, training and/or the

environment, including the organizational environment” [1] as aviation

psychologists state. However, it would be oversimplification to suggest that any

accident is caused by “human error” or “system failure” along. Advance in this field

of research can be expected to have a significant impact on the improvement of

flight safety.

This was recognized by the ICAO Assembly, which in 1986 adopted

Resolution A26-9 on Flight Safety and Human Factor [3]. Human Factor, like most

activities, is multidisciplinary in nature. Psychology tries to understand how people
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process information and make decisions. From psychology and physiology comes an

understanding of sensory processes as a means of detecting and transmitting

information, biology is needed to understand the nature of the body’s rhythms and

sleep, and their effects in night flying, and time-zone changes. Environmental

tolerances are defined by temperature, pressure, humidity, noise, time of day, light

and darkness and influence the performance and well-being. Heights, enclosed

spaces and a boring or stressful working environment can also be expected to

influence behaviour and performance[ibid]. Proper analysis is possible only with

data presentation from specialists’ surveys or studies.

To limit human error, we must first understand its nature. There are basic

concepts associated with the nature of human error: the origins of errors can be

fundamentally different. While some errors are due to carelessness, negligence or

poor judgment, others may be induced by poorly designed equipment or may result

from normal reaction of a person to a particular situation. Individuals differ in their

responses to stress. The same stressor, for example thunderstorm, produces different

responses in different individuals and resulting damage can be referred to the

response rather than to the stressor itself [3]. Being aware of psycho-physiological

possibilities and resources of individual it is possible, taking into account received

information about the type of a person, to achieve professional reliability of a pilot

mastering by practice pilot’s skills.

Based on the analysis of psychophysiological characteristics of a pilot, the

current research has revealed 5 major groups of professionally essential qualities: 1)

personality; 2) intellectual; 3) psychophysiological; 4) physiological; and 5) physical [4].

Personality qualities determine motivation, goal orientation, steady interest

to work, ethics, character, ability to interact effectively in a team, to overcome

professional challenges and other personal qualities which make the core of

vocational fitness while intellectual ones characterize the capacity to learning,

information processing and generating, which enables the pilot to act in challenging

situations. The pilot is required to have highly-developed cognitive processes,

namely: sensation, perception, representation, intelligence, memory and attention.

In the process of training, it is memory, capacity to image operating and

profession-oriented thinking that should be spotlighted by teachers, psychologists

and flight instructors in the first place. These three emphasized qualities of

intelligence determine sense of flying, span of attention, its switch and stability,

capacity to orientate and make decisions at lack of time in challenging environment

or unpredictable situations.

It should be recommended first of all to work out and implement the plan of

pilots’ training, to focus attention on human factor and crew resource management,

and to define the chief aviation authority that could be able to make practical

solution of vital problems. Then to introduce such type of training in all airlines and

give information on the reasons that hinder a pilot in changing his decision and the

ways to prevent the effects they have on him as well as other psycho-physiologically

dangerous facts [3].

Speaking about the role of psycho-emotional endurance that influences

pilot’s professional reliability, judgment and operative thinking should be

mentioned. The first assures problems solution in flight and the second provides
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quick adequate decision making at lack of information. ICAO gives the following

definition of a faultless pilot: Faultless is a pilot who, due to his sound thinking,

does not find himself in situations that call for his perfect skills. Omission of critical

actions or undertaking a wrong action has been observed to be the primary factor in

many accidents [1].

Any investigation of aircraft accident without medico-psychological

examination does not give possibility to find out the cause and effect of event in

evolution and thus to work out efficient recommendation in taking preventive

measures. As the result the investigation is not effective. To reduce the errors it is

necessary to know the “How” and “Why” of error happening and then try to

eliminate them [2].

The control of human error requires various approaches. First, it is necessary

to minimize the occurrence of errors by: ensuring high levels of staff competence;

designing controls so that they match human characteristics; and reducing noise,

vibration, temperature extremes and other stressful conditions.

Three of the many factors which may tell on the well-being of crew

members are fatigue, body rhythm disturbance, and sleep deprivation or disturbance.

Other factors affecting physiological or psychological well-being include

temperature, noise, humidity, vibration, workstation design and seat comfort. The

proper layout of displays and controls in the flight deck can promote and enhance

effectiveness [3].

Training pilots for modern sophisticated, highly automated aircraft is an

expensive and time-consuming task, and major airlines start competing with each

other in attracting experienced pilots from other countries. The increase in the

number of low-cost operators has crucially changed the nature of airline business.

As they operate at a wide range of airports, including foreign ones where

maintenance is often provided by third parties, they may not even own their aircraft,

or employ their own pilots or ground and check-in personnel. This arises another

problem – the professional reliability of flight crews staffed by representatives of

different nationalities and cultures.

Barriers in communication, sometimes referred to as “language barriers”, are

the other factor, which is, according to ICAO, NTSB and other reputable agencies,

pivotal in the common threads of incidents and accidents in airline operations [5].

This problem is still being solved. It is extremely complicated, because it appeared

not only due to great number of languages spoken all over the world, but due to

diametrically opposed outlook of people from various parts of the world as well. It

has been revealed that various airlines’ organizational cultures influence flight crew

members’ views toward training and aviation safety within the flight deck

environment [ibid].

In addition, the multilingual environment and insufficient English language

proficiency, may affect crew workload. The FAA reported that 48% of pilots

highlighted an increase of workload as a result of multilingual communication

challenges, 37% informed that the increase of workload was related to tasks they

had to complete (not to multilingual communication), and 15% stated it required

added attention to understand the language relating to performing a task [5].

The International Civil Aviation Organization has decreed that from 1
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January 2008 all Air Traffic Controllers and Flight Crew Members engaged in or in

contact with international flights must be proficient in the English language as a

general spoken medium and not simply have a proficiency in standard ICAO Radio

Telephony Phraseology. Amendment 164 to Annex 1 has introduced strengthened

language proficiency requirements to flight crew members and air traffic controllers

when they operate internationally [6]. Currently there are no effective aviationspecific

language tests for pilots. Commercially available English knowledge test

such as TOEFL is not appropriate for the purpose of testing English competence for

pilots and air traffic controllers as it has not been designed for testing “speaking and

listening ability” required by Annex 1. Efforts to develop appropriate and available

aviation testing instruments have already begun and it is expected that more test

options will soon be available [ibid].

Training programs aimed at improving co-operation and communication

between crew members will reduce the number of errors though the total elimination

of human error is an idealistic goal. Training is a process aimed at developing

specific skills, professional knowledge or attitudes to a job or task. Proper and

effective training cannot take place if there is no foundation for the development of

those skills, laid by educational background. Two major types of training devices are

training aids (slides, video-graphs, blackboards, wall charts) that help the teacher

present a subject, and training equipment (flight simulators) providing for active

participation and practising by the trainee. The development of simulators is based

on the need to provide practical training in as realistic environment as possible, at

low cost and risk, and with a high degree of efficiency. Training in the course of

professional activity should be done continuously and adequate training skillful

teaching staff should be employed [3].

The other task of Human Factor training is to prevent communication errors.

This task includes the explanation of common communication problems as well as

reinforcement of a standard of language to ensure the error-free transmission of a

message and its correct interpretation. Ambiguous, misleading, inappropriate or

poorly constructed communication combined with expectancy have been listed as

elements of many accidents. The quality and effectiveness of communication is

determined by the degree to which the intended message is understood by the

receiver [6].

As it is universally recognized that teamwork has an advantage over a

collection of even highly skilled individuals, flight crews should coordinate actions

as a team determining their behaviour and performance which is critical in case of

emergency. Personality interactions are of great concern. Application of group

interaction principles increases the managerial role of the captain, whose leadership

is essential for effective crew performance. A leader is a person whose ideas and

actions influence the behaviour of others, understanding of the goals and desires of

the group through the use of personal examples as well as persuasion. Leadership

skills should be developed through proper personnel training; such training is

essential in aircraft operations where junior crew members are sometimes called

upon to adopt a leadership role. Skilled leadership may be needed to understand and

handle various situations. For instance, personality and attitude clashes within a

crew complicate the tasks of the leader and can tell both on safety and efficiency.
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Since most errors occur in abnormal conditions, it is necessary for

individuals to control themselves and analyze the problem through concentration

and efficient time management. Aircraft accident and incident investigations have

demonstrated that personality differences influence the crew members behaviour and

performance. Motivated individuals perform with greater effectiveness than

unmotivated individuals. Lack of attention to individual needs causes demotivation.

According to statistical data, negative influences on motivation such as

dissatisfaction with salary, frustrations over slow promotions or management etc.

can destabilize the flight crew work [2]. This testifies to the necessity of deeper

research into desirable and undesirable personality characteristics of crew members,

and the significance of an effective assessment of personality in crew selection by

testing.

Conclusion

It can be concluded that despite the advancement made in technical

resources, sufficient studies have not been done yet on Human capabilities.

Improvement and modification of personal, technical, psychological and physical

capabilities of aviation staff via exercising, training and continuous education should

be done so that the necessary matching of the individual with hardware, software,

environment and other people come about.
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