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ABSTRACT

ORGANIZATIONAL SAFETY CLIMATE, PRECONDITION FOR UNSAFE ACTS
AND

UNSAFE ACTS OF TURKISH COMMERCIAL AIRLINE PILOTS

Serin, Gizem
M.S., Department of Psychology
Supervisor: Assoc. Prof. Dr. Tiirker Ozkan

Co-Supervisor: Assist. Prof. Dr. Bahar Oz

September 2016, 158 pages

The aim of the current study is to investigate the relationship between organizational
safety climate, preconditions for unsafe acts, particularly perceived stress, locus of
control, risk perception and behavioral markers of Crew Resource Management (CRM)
training, and unsafe acts of airline pilots among Turkish sample. Although unsafe acts
got attention through years to analyze accident causation, there has been no study to
investigate the relationship between unsafe acts, their antecedents and contributors. 155
airline pilots participated in the present study. The age range of the pilots was between
21 and 62. To measure unsafe acts of the pilots, Airline Pilot Behavior Inventory was
developed. Pilots perceived stress was measured by asking them to rate their stress level
in normal flight conditions. To measure preconditions for unsafe acts Aviation Safety
Locus of Control scale, Risk Perception-Self and -Other scales and Safety Operation
Behavior scales were adapted into Turkish. To measure safety climate, Aviation Safety
Climate Scale was adapted into Turkish. The relationships between study variables were
examined based on the Human Factor Analysis and Classification System framework.

The present study is the first study to examine the relationship between unsafe acts of
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commercial aviation pilots and their antecedents and contributors. Evaluations of the
findings, possible contributions of the study and limitations and possible suggestions for

future research were discussed in the light of the literature.

Keywords: airline pilots, unsafe acts, preconditions for unsafe acts, stress, locus of

control, risk perception, CRM training, safety climate, HFACS.
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KURUM GUVENLIK iKLiMI, EMNIYETSiZ DAVRANISLARIN ONKOSULLARI
VE TURK TiICARI HAVA YOLU PILOTLARININ EMNIYETSIZ DAVRANISLARI

Serin, Gizem
Yiiksek Lisans, Psikoloji Bolimii
Tez Yoneticisi: Dog. Dr. Tiirker Ozkan

Tez Es-Yoneticisi: Yard. Doc. Dr. Bahar Oz

Eyliil 2016, 158 sayfa

Bu calismanin amaci kurum giivenlik iklimi, emniyetsiz davranislarin 6nkosullari,
ozellikle algilanan stres, kontrol odagi, risk algi ve ekip kaynak yonetimi egitiminin
davranigsal belirtegleri ve pilotlarin emniyetsiz davraniglart arasindaki iligkiyi
incelemektir. Her ne kadar emniyetsiz davraniglarin kazalara etkisi yillardir arastirilsa da
bu davranislar, onciilleri ve bunlara katki yapan etmenler arasindaki iliskiyi inceleyen
bir aragtirma yapilmamistir. Bu calismaya, 155 hava yolu pilotu katilim saglamistir.
Katilimeilarin yas araligit 21 ve 62 arasinda degismektedir. Pilotlarin emniyetsiz
davraniglarini 6l¢gmek amaciyla, Hava Yolu Pilotlar1 Davranis Envanteri gelistirilmistir.
Algilanan  stres, pilotlara normal ucus durumlarindaki stres seviyelerini
derecelendirmeleri istenerek Olcililmiistiir. Kontrol odagi, risk algist ve ekip kaynak
yonetiminin davranigsal belirteclerini 6lgmek amaciyla, Ucus Emniyeti Kontrol Odagi
Olgegi (Hunter, 2002), Risk Algisi-Kendi ve -Digerleri dlgekleri (Hunter, 2006) ve
Emniyetli Operasyon Davraniglart 6lgegi (You, Li ve Han, 2013) Tirkgeye adapte

Vi



edilmistir. Kurum giivenlik iklimini &lgek amaciyla ise Ucus Giivenlik Iklimi 6lgegi
(Evans, Glendon ve Creed, 2007) Tiirkgeye adapte edilmis ve kullanilmistir. Calisma
degiskenleri arasindaki iliskiler, Insan Faktorii Analizi ve Simmiflama Sistemi modeli
cercevesinde incelenmistir. Bu ¢alisma, bilindigi kadariyla hem Tiirk hava yolu pilotlar
ile yapilan hem de ticari hava yolu pilotlarinin davraniglart ve bu davraniglarin onciilleri
arasindaki iliskiyi Insan Faktorii Analizi ve Siniflandirma Sistemi modeli gergevesinde
inceleyen ilk c¢alismadir. Bulgularin degerlendirilmesi, ¢alismanin olas1 katkilari,

limitasyonlar1 ve gelecek arastirmalar i¢in Oneriler literatiir 1s181nda tartisilmastir.

Anahtar Kelimeler: hava yolu pilotlari, emniyetsiz davraniglar, emniyetsiz
davraniglarin 6nkosullari, stres, kontrol odagi, rik algisi, CRM egitimi, glivenlik iklimi,

HFACS.
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INTRODUCTION

A thousand eight hundred and ninety aircraft accidents occurred between 1959 and 2014
in total. Six hundred and sixteen of them were fatal accidents which was 33 % of total
accidents. A thousand two hundred and seventy-four of them were non-fatal accidents
which was 67 % of total accidents. Moreover, 404 aircraft accidents occurred between
2005 and 2014 in total in which 72 of them (18% of total) were fatal accidents while 332
of them (82% of total) were non-fatal accidents (Boeing, 2016).

When looking at fatal accidents by phase of flight in accidents occurred between 2005
and 2014, 10 % of fatal accidents occurred during taxi, load/unload, parked or tow; 13%
of them occurred during takeoff and initial climb; 7% of them occurred during climb
(flaps up); 13% of them occurred during cruise; 3% of them occurred during decent, 8%
of them occurred during initial approach; 48% of them occurred during final approach
and landing. When looking at onboard fatalities by phase of flight in accidents occurred
between 2005 and 2014, 10% of them occurred during takeoff and initial climb; 8% of
them occurred during climb (flaps up); 27% of them occurred during cruise; 3 % of them
occurred during decent, 14% of them occurred during initial approach, 38% of them

occurred during final approach and landing (Boeing, 2016).

In Turkey, 104 aircraft accidents occurred between 2001 and 2014. In these accidents,

255 people were killed, 81 people were injured and 96 aircrafts were damaged (TUIK,
2014).



1.1 Human Factors in Aviation

Humans are prone to make mistakes by their nature. Therefore, it cannot be surprising
that aviation safety is affected by human errors. At the beginning of aviation history,
approximately 80% of all factors that caused accidents could have attributed to
mechanical failures. Therefore, research and developments were mainly focused on
reducing these mechanical failures. While reducing mechanical issues, capabilities of
aircrafts were increased, and aircrafts started to get faster and to reach higher altitudes.
In the late 30s, problems regarding human capacities emerged with the rapid
development of the technologies because aircrafts became four times faster than those at
the beginnings and their altitude capacities exceeded 30.000 feet (ft.). Therefore, the first
research on human factors were focused on human skills, capabilities and limitations
(Wise, Hopkin, Garland, 2010).

After the introduction of jet aircrafts and the advancements in automation systems, the
new era started for aviation industry. The jet era reduced the number of flight crew
needed during operations. While flight crew was consisted of a pilot, a co-pilot, a flight
engineer, a radio operator, and a navigator until the jet era, a pilot and a co-pilot were
enough for an operation. However, the introduction of jet aircrafts and developments of
advanced technological automation systems brought new problems with them. Although
the physical workload of the crew was decreased significantly, the cognitive workload
increased rapidly. The manner of interaction between flight crew was also changed with
the introduction of flight management systems (FMS). Therefore, crew coordination

became another problem (Wise, Hopkin, Garland, 2010).

Research showed that the percentage of human factors caused accidents increased up to
80 percent after these advancements (Boeing Aero Magazine, 2015; Wiegmann &
Shappel, 1997). Consequently, researches on understanding human factors to increase
aviation safety became more important. Accident investigations were also focused on

human errors that caused accidents as well as mechanical failures (Wiegmann &



Shappell, 2003). Growing number of research has been dedicated to understand human
factors both by aviation organizations and aviation researchers. Different perspectives
and framework have emerged from these research in order to understand human factors
contributing to aviation accidents. In aviation context, five major human factors
perspectives have been developed in the human factors literature. These are cognitive,
ergonomic and system design, aeromedical, psychosocial and organizational
perspectives (Wiegmann et al., 2000; Wiegmann & Shappell, 2001; Wiegmann &

Shappell, 2003). These perspectives will be briefly discussed in the following section.
1.2, Human Factors Perspectives
1.2.1. Cognitive Perspective

The principal assumption of this perspective is that mind of the pilots can be
conceptualized as an information processing system. Information processing system was
modeled by Wickens and Flach (1988). In this model, it is proposed that information
coming from senses progressed through series of mental stages (e.g. attention allocation,
pattern recognition, decision making and response execution). Errors occur when one or

more of these mental stages do not process sensory information appropriately.

Cognitive models help to understand underlying causes of errors. However, they also
have some limitations. Firstly, the application of these models into analysis and
investigation is not defined fully. Moreover, these models focus on only pilot, and
ignore task-related and contextual factors (Wiegmann & Shappell, 2001; Wiegmann &
Shappell, 2003).

1.2.2 Ergonomics and System Design Perspective

The basic assumption of ergonomics and system design perspective is that the cause of
an accident or error is the interaction of several different factors. The act of the operator

is rarely the only cause of an accident or error. System design models propose that the



connection between human, machine and environment is inseparable (Wiegmann &
Shappell, 2001).

Application of system models helps to identify task-related and contextual factors. Yet,
it places exclusive emphasis on interactions of components which give the impression
that components of the system are unimportant (Wiegmann & Shappell, 2001,
Wiegmann & Shappell, 2003).

1.2.3. Aeromedical Perspective

The assumption of aeromedical perspective is that errors are caused by some
physiological conditions called pathogens such as dehydration, fatigue and spatial
disorientation. These pathogens manifest themselves as errors when stimulated by

environmental conditions (Wiegmann & Shappell, 2001).

Aeromedical perspective is highly criticized regarding that it does not define how these
pathogens cause accidents. In the literature, it is suggested that these pathogens can be
contributors of error but the cause-effect relationship between errors and pathogens is
not clear (Wiegmann & Shappell, 2001; Wiegmann & Shappell, 2003).

1.2.4. Psychosocial Perspective

Psychosocial perspective assumes that flight operations require the interaction among
pilots, air traffic controllers, dispatchers, ground personnel, maintenance personnel and
flight attendants (Wiegmann & Shappell, 2001). Pilot’s performance is directly
influenced by the interactions between group members. Therefore, errors occur when
there is an impairment in these group dynamics and interactions (Wiegmann & Shappell,
2001; Helmreich & Foushee, 1993).

1.2.5. Organizational Perspective

Organizational perspective emphasizes the complex nature of accident and incidents

causation. This perspective proposes that the erring decisions of managers, supervisors



and others in the organizations play a role in the management of errors. One of the
influential model developed upon organizational perspective is “Swiss Cheese” model of

human error developed by James Reason (1990).

Swiss Cheese model of human error assumes that there are fundamental elements of all
organizations that harmoniously work together in order for safe operations to occur. In
the model, Reason described four levels of human error each of which influences the
next. These levels are named as organizational influences, unsafe supervision,

preconditions for unsafe acts, and unsafe acts of the operators.

According to Reason, accidents occur when there are breakdowns in the interaction
among components of the operation process. These failures harm the integrity of the
system and make it vulnerable to operational dangers. The failures in the system are
named as “holes” within different layers. Reason suggests that these holes transform
productive processes into failed ones. Unsafe acts of the operator are defined as active
failures that are the immediate cause of accidents. Holes in other layers defined as latent
failures which are the contributors of active failures. Reason suggests that focusing
solely on active failures give ultimate cause of the accident but most of the causal factors
that contribute accidents remain uncovered. Therefore, accidents should be investigated
by analyzing all facets and levels of the system in order to understand all causes of the
accidents (Wiegmann & Shappell, 2001).

Swiss Cheese model of accident causation helps to integrate major perspectives of
human factors into a unified framework. However, it is criticized that it failed to define
the “holes” of the cheese. Because there is a need to define the holes proposed by Swiss
Cheese model, Shappell and Wiegmann developed a framework named “Human Factors
Analysis and Classification System (HFCAS) as an accident investigation and analysis
tool in aviation (Wiegmann & Shappell, 2003; Wiegmann & Shappell, 2001; Shappell
et. al., 2007).



Human Factor Analysis and Classification System (HFACS) is specifically developed
to define active and latent failures depicted in Reason’s Swiss Cheese model. The
framework was developed and revised by analyzing hundreds of accidents reports that
contain thousands of human factors so it could be helpful in accident investigation and
analysis tool (Shappell & Wiegmann, 1997; 1999; 2001; Wiegmann & Shappell, 2003).
The same as Swiss Cheese model, HFACS defines four levels of failures; Unsafe Acts,
Preconditions for Unsafe Acts, Unsafe Supervision and Organizational Influences (see
Figure 1.1). Each level is also divided into categories based on the results of accident

reports.



Figure 1.1. Overview of Human Factor Analysis and Classification System (HFACS,
Adapted from Shappell & Wiegmann, 2001).
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Unsafe Acts of the Operator

The unsafe acts of the operator are classified into two categories; errors and violations
(Reason, 1990). Errors are defined as the mental or physical activities that fail to achieve
intended outcome. Not surprisingly, these unsafe acts dominate most of the accident
databases due to the fact that humans make mistakes by their nature (Wiegmann &
Shappell, 2003). On the other hand, violations refer to the willful disregards of the rules
and regulations that govern the safety operations (Reason, 1990). Although classifying
unsafe acts into two categories may give some explanation about causes of accident,
there is still a need to define types of errors and violations representing the granularity
nature of causes of accidents. Therefore, sub-categories for each unsafe act type are
formed; three sub-categories for errors and two sub-categories for violations.

Errors are divided into three sub-categories which are skill-based errors, decision errors
and perceptual errors. Skill-based errors occur with little or no conscious thought. Just
like steering wheel or shifting gear automatically in an automobile, basic flight
behaviors like screening monitors or stick and rudder movements are shown
automatically. As a result, these automatic actions are usually vulnerable to attentional
and/or memory failures. Some the examples of skill based errors are breakdown in
visual scan, failed to prioritize attention, distraction, omitting checklist items, omitting
step in procedure, inadvertent use of flight controls, over-reliance on automation and so
on. Decision errors, however, represent intentional actions that proceeded as planed yet
the plan itself is inadequate or inappropriate for the situation. They also referred as
“honest mistakes”. Decision errors are the most heavily investigated forms of error in
accident investigation and generally classified into three groups. One of them is
procedural errors which mostly occur in highly structured tasks. Although, flight
operations are highly structured, errors can still occur when the pilot do not recognize or
misdiagnose the situation and the wrong procedure is applied. Even in aviation that is
highly structured, many situations require to choose the best response from multiple

options. However, sometimes, pilots can make poor decisions because of insufficient



experience, time or other outside pressures. These poor decisions are called knowledge
base errors. Decision errors can also occur when the problems are not well-understood
and formal response procedures are not available. As a result, pilot may react these
novel situations inaccurately and commit problem-solving errors. Improper procedure,
misdiagnosed emergency, wrong response to emergency, exceeded ability, inappropriate
maneuver, poor decisions are the examples of decision errors (Wiegmann & Shappell,
2003; Shappell et. al., 2007; Shappell & Wiegmann, 2000). The last sub-category of
errors is perceptual errors which occur when the sensory inputs are degraded or unusual.
Perceptual Errors are likely to occur when flying with incomplete information such as
operating at night or in poor weather, thus, aircrew misjudge airspeed, altitude or decent

rates as well as responding visual illusions incorrectly.

Violations are also divided into sub-categories; routine violations and exceptional
violation. Routine violations are often referred as “bending the rules” (Shappell et. al.,
2007). This of violations is habitual by nature and is often tolerated by management and
supervisors (Reason, 1990; Shappell & Wiegmann, 2000). Omitted call-outs, self-
performed checklists, checklists completed from memory, omitted briefings or
performing briefings at wrong time are some examples of routine violations (LOSA,
2002). Exceptional violations, however, are defined as isolated departures from the
authority (Wiegmann & Shappell, 2003; Shappell et. al., 2007; Shappell & Wiegmann,
2000). This type of violation is not necessarily indicative of typical behavior pattern of
operator (Reason, 1990). Flew an unauthorized approach, flew an overaggressive
maneuver or continued low-altitude flight in Visual Meteorological Conditions (VMC)

are some examples of exceptional violations.
Preconditions for Unsafe Acts

Although the unsafe acts of the operator are directly linked to approximately 80% of all
aviation accidents, Shappell and Wiegmann proposed that focusing only on unsafe acts
is like focusing only on fever without understanding the underlying illness causing it
(Wiegmann & Shappell, 2003; Shappell & Wiegmann, 2000). Therefore, understanding
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what leads to unsafe acts to occur is important for increasing aviation safety. Shappell
and Wiegmann proposed three major preconditions of unsafe acts which are conditions
of operator, environmental factors and personnel factors (Wiegmann & Shappell, 2003;
Shappell et. al., 2007; Shappell & Wiegmann, 2000).

The conditions of operator are divided into three categories; adverse mental states,
adverse physiological states and physical/mental limitations. Being mentally prepared is
especially critical in aviation industry. Therefore, Adverse mental states were created to
comprise these mental conditions. These mental conditions contain situational
awareness, task fixation, distraction, mental fatigue due to sleep deprivation or other
stressors. Personality traits, pernicious attitudes such as overconfidence or complacency,
misplaced motivation, risk perception and other mental factor that can affect
performance of operators can also be included in this category (Wiegmann & Shappell,
2003). Adverse physiological states are also important for flight safety. It refers to
medical or physiological conditions that affect safe flight operations (Wiegmann &
Shappell, 2003; Shappell et. al., 2007). Visual illusions, spatial disorientation, physical
fatigue and pharmacological and medical abnormalities are included into adverse
physiological states that affect performance of operators (Wiegmann & Shappell, 2003;
Shappell et. al., 2007; Shappell & Wiegmann, 2000). The third and the last category of
operator’s condition is physical/Mental limitations. This category refers to the instances
when the operational requirements exceed the capabilities of the operators. Insufficient
reaction time, visual limitations and incompatible physical capacities can be included in

this category (Shappell & Wiegmann, 2000).

Environmental factors are another precondition for unsafe acts and, broadly, are divided
into two; physical and technological environment. Physical environment refers to both
operating environment such as weather, altitude, terrain and the ambient environment
such as heat, vibration and lighting of the cockpit. On the other hand, technological
environment includes the design of the equipment and controls, display characteristics,

checklist layouts and automation (Wiegmann & Shappell, 2003).
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Personnel factors are the last precondition for unsafe acts in HFACS, and divided into
two general categories; Crew Resource Management (CRM) and personal readiness.
Crew Resource Management includes communication and coordination within and
between aircrafts, as well as air traffic controllers, maintenance personnel, ground
personnel and other support personnel which improves operational safety. Personal
Readiness is also important for flight safety. It includes instances such as disregarding
crew rest requirements, violating alcohol restrictions, self-mediating and inadequate

physical training (Wiegmann & Shappell, 2003; Shappell & Wiegmann, 2000).
Unsafe Supervision

Supervision plays important role for flight safety because supervisors can influence the
condition of operators and the type of environment they operate in (Wiegmann &
Shappell, 2003; Shappell & Wiegmann, 2000). Consequently, unsafe supervision is
divided into four categories; inadequate supervision, planned inappropriate operations,

failure to correct known problems and supervisory violations.

Inadequate supervision is the first category of unsafe supervision level. Supervisors are
expected to guide, train and lead their personnel to ensure effective and safe operations.
As a result, lack of guidance, training, oversight or leadership can result in errors or
violations in the cockpit. Equally important, operational planning affects crew’s
performance adversely. High operational tempo and crew flight schedules directly linked
to poor performances as well as flight safety. Therefore, planned inappropriate
operations are important for safe operations. They include insistence such as excessive
workload, failures to provide adequate opportunity to crew for rest, poor crew pairing
and so on. Supervisors are also expected to correct deficiencies among individuals,
equipment, training and other safety related issues. Therefore, the third category, failures
to correct known problems, is another safety issue in flight operations. Failures in
correcting inappropriate behaviors or identifying risky behaviors, failures in correcting
safety hazards and failures in reporting unsafe tendencies are some examples of this

category. Supervisory violations, however, are defined as willful disregard of rules and
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regulations by supervisors. Failures in enforcing rules and regulations, authorized
unnecessary hazards and violating procedures can be given as examples of supervisory
violations (Wiegmann & Shappell, 2003; Shappell & Wiegmann, 2000).

Organizational Influences

Generally speaking, inappropriate decisions of upper-level management can directly
affect supervisory level as well as the conditions and acts of the operators (Wiegmann &
Shappell, 2003; Shappell & Wiegmann, 2000). Therefore, these organizational
influences should be considered to improve safety performance of the operators
(Wiegmann & Shappell, 2003). Shappell and Wiegmann proposed three major
categories of organizational influences; resource management, organizational climate
and organizational process (Wiegmann & Shappell, 2003; Shappell & Wiegmann, 2000;
Shappell et. al., 2007).

Resource management refers to the allocation and maintenance of organizational assets.
Aviation industry relies heavily on two objectives; the goal of safety and the goal of cos-
effective and on-time operations. Corporate decisions should be made to achieve balance
between these objectives. If the balance between these is not achieved, safety is the first
thing that is affected. Like resource management, consistent organizational climate is
another factor that affects operational safety. Organizational climate is defined as a
board class of organizational variables that affect performance of workers. It can be seen
as a working atmosphere that requires communication and cooperation between workers
and managers. Policies, open communication and organizational culture are important
variables in organizational climate. Speaking for aviation safety, developing a consistent
organizational climate and positive attitudes of manager for safety operations may help
to increase safety performance of operators (Wiegmann & Shappell, 2003; Shappell &
Wiegmann, 2000; Shappell et. al., 2007). Performance of the operators is also affected
by organizational processes. Organizational process refers to corporate decisions and
regulations that governs everyday activities of worker. Establishment and use of

standard operating procedures and formal methods for maintaining checks and oversight
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between workers and management level are included in this category (Wiegmann &
Shappell, 2003; Shappell & Wiegmann, 2000; Shappell et. al., 2007).

In the Scope of this thesis, factors that related to aviation safety will be discussed in the
framework of Human Factors Analysis and Classification System (HFACS) because

HFACS deals with the antecedents and contributors of unsafe acts in a unified manner.
1.3. Human Factors Related to Aviation Safety

Undoubt that aviation industry is one of the safest transportation system, yet it is not
without hazards. Especially, increase in the percentage of human factors that causes
accidents have led aviation organizations and aviation researchers to investigate direct
and indirect causes of accidents deeply. As stated earlier, literature shows that unsafe
acts of the pilots are seen as direct causes of the accidents. However, it is suggested that
unsafe acts of the pilots are like the tip of the iceberg. Therefore, investigating what
causes unsafe acts is important to prevent these acts and, consequently, increase aviation

safety.
1.3.1. Unsafe Acts of Pilots

Unsafe acts of pilots are mainly investigated by analyzing accident databases. After
Reason’s classification of unsafe acts as errors and violations, Shappell and Wiegmann
divided errors into three (skill-based errors, decision errors and perceptual errors) and
violations into two (routine and exceptional violation) sub-categories based on their

analysis of accident data bases.

Investigation of databases showed that skill based errors are the most common causes of
accidents (Wiegmann & Shappell, 2001; Shappell et. al., 2007). In their study, Shappell
and Wiegmann (2001) analyzed 119 aircrew-related accidents occurred between 1990
and 1996. They found that 60.5 % of accidents are caused by at least one skill based
errors. In these accidents, decision errors were found to be associated with 28.6 % of the
accidents. Violations were found to constitute 26.4 % of the accidents, and finally
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perceptual errors constituted 14.3 % of the accidents. In their other study (Shappell et.
al., 2007), 1.020 aircrew related accidents that occurred between 1990 and 2002 were
investigated and nearly similar results were found. Skill based errors were again
associated with 56.5% of the accidents, the most frequent error type that cause accidents.
Decision errors were found to be the second frequent error type that causes accidents
with a percentage of 36.7. It is also found that 23.1 % percent of the accidents are caused

by violations, and 6.5 % of accidents are caused by perceptual errors.

As stated earlier, research suggests that focusing only on unsafe acts to prevent accidents
is just focusing only on symptoms without understanding underlying illness (Wiegmann
& Shappell, 2003; Reason, 1990). As a result, understanding what causes unsafe acts can
be much helpful to promote flight safety than just focusing on the direct causes of
accidents. In their study, Wiegmann and Shappell (2001) found that 13.4% of accidents
includes at least one factor related to adverse mental states. In addition to adverse mental
states, 29.4% of the accidents were associated to at least one factor regarding CRM. As
well as adverse mental states, organizational climate was found to be associated with
0.4% of accidents (Shappell et. al., 2007). Although these results come from accident
investigations, it clearly shows that latent causes of the accidents are equally important
for operational safety, consequently, aviation safety. Some studies suggested that stress
(Orasanu, 1997), locus of control (Wickman & Ball, 1983), risk perception (Hunter,
2006,), CRM (Helmreich & Davies, 1996) and safety climate (Zohar, 1980, Griffin &

Neal, 2000) are some of the antecedents of unsafe behaviors.
1.3.2. Preconditions for Unsafe Acts

As stated previously, adverse mental states and CRM are two of the leading contributors

of accidents.

Metal states are one of the preconditions of unsafe acts that found to be associated with
individual’s performance. When these states are not appropriate for the nature of job or

the situations in which the job is operated, they can lead to unsafe acts. Literature
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suggests that mental states such as stress, locus of control and risk perception have an

effect on operator’s performance.

CRM is also found to be one of the leading contributors of accidents. It can be because
communication and coordination within cockpit as well as between pilots and ATC,
maintenance personnel and other support personnel. Therefore, any failure in these

relations can contribute to occurrence of hazardous events.
1.3.2.1. Stress

Stress is regarded as the interaction between demand and the availability of resources to
the individuals. When the demand requested from individuals exceeds individual
resources, stress is developed (Martinussen & Hunter, 2010). In a review provided by
Orasanu (1997), it was suggested that stressful individuals make more errors, and the
capacity of short-term memory is reduced. Moreover, visual scanning became chaotic
when individuals were stressful, as well as reduced attention which causing selective
hearing. Common stressors in occupational settings are anxiety, time pressure, mental

and physical work load, fatigue, frustration and anger.

The link between stress and behavioral performances came from behavior literature.
Evans, Palsane and Carrere (1987) found that stress was associated with self-reported
accident involvement among drivers. It was also suggested that stress was related to
higher violations and errors (Dorn & Matthews, 1995). Similar results were found
among professional drivers. Job stress was found to be associated with high accident
involvements and violations (i.e. speeding) among professional drivers (Oz, Ozkan &
Lajunen, 2010). Kontogiannis (2006) also showed that stress was associated with unsafe
acts among drivers from different cultures. In line with these results, Maritime
Coastguard Agency (2007) stated that people under stress are more vulnerable to
cognitive failures, and these failures, in turn, were the causes of accidents. Day, Brasher
and Bridger (2012) supported this view and found that the relationship between stress

and accident involvement was positively mediated by self-reported cognitive failures.
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Hoggan and Dollard (2007) also suggested that job stress can increase the accident risk
and associated with decreased safety behavior. For example, Motowidlo, Packard, and
Manning (1986) investigated job stress, its causes and consequences among nurses.
They found that job stress was negatively associated with overall job performance which
contains quality of patient care, tolerance with patients and communication and
cooperation with other nurses and doctors. Similar results were also found among
construction workers. Leung, Chan, and Yu (2012) suggested that incidents experienced
by construction workers in Hong Kong were associated with emotional and physical job

stress.

In aviation context, stress is one of the important factors that causes errors and
violations. Several aviation accidents have occurred because of stress related causes
(Wickens, Gordon & Liu, 2004). Fornette et al. (2012) have revealed that high stress
level was one of the leading causes of pilot errors. For example, in an aircraft accident
occurred in 1999, the pilots did not perform some of the items of “Before Landing”
checklist during bad weather landing which created stress for pilots (Martins, 2016).
Moreover, it was found that stress affected maintaining the long, target-focused fixation
that was important for the control of movements (Wilson, 2012). Visual scanning
(Allsop & Gray, 2014) and attentional control (Moore et al., 2012) were other behaviors
that were affected by high level of stress. Martinussen and Hunter (2010) investigated
common behavioral effects of stress. They found that stress resulted in attentional
narrowing that was converted into perceptual and cognitive tunneling, poor visual
scanning, reductive thinking and filtering, decision making without exploring all
relevant information, decisions made in hurry, applying old procedure, using non-
standard terminology in communication, decrements in working memory and retrievals,
and decrease in the ability to detect automation failures. Consequently, these lead to an
increase in the number of pilots’ unsafe behaviors and experiencing accidents and

incidents.
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1.3.2.2.Locus of Control

Locus of Control (LOC) refers to the degree to which people perceive that the
consequences of the situation that they experience are under their control (Rotter, 1954).
This control can be either internal which defined as a set of expectancies influenced by
one’s own effort or external which defined as a set of expectancies influenced by

environmental factor that are beyond the control of individual.

Research proposed that LOC was also found to be related to safety behaviors in
hospitals. Jones and Wuebker (1993) found that hospital works who had more internal
safety attitudes were significantly less likely to experience severe occupational accidents
that those who had more external safety attitudes. Salminen and Klen (1994) also found
that external LOC was associated with taking more risks among construction workers.
Moreover, LOC predicted risk taking behavior among drivers which is highly related to
aviation safety (Ozkan & Lajunen, 2005). Internal LOC is found to be related to
speeding behavior (Warner, Ozkan & Lajunen, 2010). When drivers thought that they
were in control, they preferred to speed in highways. In addition to these, studies found
that driving internality was positively associated to accident involvement in total and
also to involvement in active accidents in which drivers hit another car or an obstacle
(Ozkan & Lajunen, 2005) while driving externality was positively associated to
involving fatal accidents (Montag & Comrey, 1987). Ozkan and Lajunen (2005) also
found that internality was positively associated with errors and violations among drivers.
That is, drivers who had internal traffic locus of control reported higher numbers of

errors and violations than drivers with external traffic locus of control.

In aviation, LOC has been used to predict aviation safety. It is found that pilots show
more internality than externality. It was also found significant negative relationship
between hazardous situations experienced and pilots’ internality scores (Hunter, 2002).
Unlike traffic context, in aviation context, pilots who had higher internality scores
experienced less non-fatal accidents yet no significant correlation was found between

externality and hazardous events. Similarly, pilots showed higher internality than
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externality in Indian pilot sample (Joseph & Ganesh, 2006). In the same study,
surprisingly, it was found that Indian civil aviation pilots showed more internality than
Indian military pilots. This might indicate that there can be differences between civil
aviation pilots from civil aviation training background and those from military aviation
training background in terms of internality. It was also found that flight experience has
an effect on pilots’ internality. That is, with age and experience, pilots tend to perceive
the outcome of the hazardous situations is under their control (Hunter, 2002). You, Ji
and Han (2013) also found that LOC was significantly associated with pilot behaviors.
Pilots who had internal locus of control reported higher safety behaviors than pilots with
external LOC.

LOC was also associated with individual’s risk perceptions. Individuals with high
internality were found to detect errors with regard to perceiving subtle and incidental
cues (Wolk & DuCette, 1974). This ability is highly related in aviation context in which
breakdowns can occur under high workloads. Therefore, it can be concluded that
internal pilots are able to detect risks and respond quicker than external pilots, especially
when experiencing breakdowns. In similar fashion, You, Ji and Han (2013) stated that
pilots who had high internal LOC scores were more likely to detect flight risks inherent
in the operational situations. Vallee (2006) also demonstrated that internal pilots
considered themselves less at risk than other pilots.

LOC is demonstrated to be related to safety operation behaviors (SOB) which referred as
behavioral reflections of CRM training. Ji et al. (2011) stated that pilots who perceived
higher risk inherent in the flight situations exhibited higher SOBs. Similarly, You, Ji and
Han (2013) found that pilots with high internality scores reported higher SOBs than
pilots with low internality scores. They also stated that the relationship between
internality and SOB was mediated by risk perception of pilots. That is, internal pilots
tended to perceive risk as high and show higher SOBs.
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1.3.2.3. Risk Perception

Risk perception defined by Hunter (2002) as important cognitive skill to analyze the risk
inherent in situations. This skill consists of both the accurate appraisal of external

situation and the personal capacity to handle this situation.

Research has suggested that risk perception was related to risky behaviors in different
contexts. Kern et al. (2014) reported that risk perception was positively associated to
risk-taking behaviors among skateboarders. In terms of healthy behaviors, Rundmo
(1999) proposed that individuals tended to engage in healthier behaviors when they
perceived the risk as large. Contrary to these results, Rby, Dischinger, Kufera and Read
(2006) found that low risk perception was associated with higher risky behaviors such as
speeding for thrill, not wearing seat belts, drunk driving and binge drinking. Similar
trend was observed among adolescents. Zhang, Zhang and Shang (2016) reported that
risk perception was negatively correlated with risky behaviors among adolescents. That
is, adolescents who perceived less at risk reported higher risky behaviors. DeJoy (1992)
reported that low levels of perceived risk might associated with risky behaviors among
drivers. Similarly, Rundmo and Iversen (2004) reported that risk perception was
negatively associated with risky behaviors which were unsafe driving, speeding and rule

violations among adolescents.

In aviation context, O’Hare (1990) proposed that pilots might fail to perceive the risk in
flight accurately and might underestimate their likelihood of experiencing an accident. It
was also stated that pilots who perceived that the flight situations contained less risk for
themselves reported more hazardous events experienced than those who rated the flight
situations as high in risk (Hunter, 2002). Moreover, Hunter (2006) found that pilots who
had been in hazardous situations more while flying tend to rate the scenarios about risky
flight situations as lower in risk and tend to inaccurately predict the general safety in
aviation. In addition to these, research proposed that risk perception is affected by the
experience. In the study conducted with helicopter pilots, Thompson, Onkal, Avcioglu

and Goodwin (2004) found that the ratings of 13 risky incidents were higher among
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novice helicopter pilots than experienced pilots. It is suggested that with experience,
pilots risk perception have reduced. Therefore, this reduction and differences in risk
perception might also lead to differences between expert aircraft pilots and novice pilots,
and directly influence the aviation safety. Hunter (2002) also suggested that pilots were
tended to evaluate risks for themselves inherent in the situations less than risks for other

pilots.

Research suggested that risk perception was directly associated with safety operation
behaviors which are the behavioral reflections of CRM training (You, Ji & Han, 2013).
It was proposed that pilots reported higher SOBs when they perceived higher risks for
themselves inherent in the scenarios about risky flight situations.

Although risk perception is an important factor for aviation safety as well as accident or
incident involvement (Orasanu, Fischer & Davison, 2002), there is little research on the
relationship between risk perception and unsafe behaviors of pilots. Therefore, the

association between risk perception and unsafe acts of the pilots still remains unclear.
1.3.2.4. Crew Resource Management

Until last decades, it was thought that motor skills and knowledge were enough to fly
safely. For many years, pilot trainings were focused on technical skills to train “the
perfect pilot”. However, accident investigations revealed that only technical skills and

knowledge were not enough to prevent accidents or incidents (lon, 2011).

The beginnings of crew resource management (CRM) had its roots on a workshop,
Resource Management on the Flight Deck sponsored by the National Aeronautics and
Space Administration (NASA) in 1979 (Helmreich, Merritt & Wilhelm, 1999). The
research presented in this meeting proposed that the majority of aviation accidents were
because of failures in interpersonal communication, decision making and leadership
(Cooper, White, & Lauber, 1980). The term, “cockpit resource management”, was first
applied to the process of crew training in order to reduce pilot error by making them

better to use resources on the flight deck. Since then, CRM programs have spread all
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around the world. With the evolution in CRM trainings, CRM trainings were turned into
joint trainings and were applied to other airline personnel such as flight attendants,
dispatcher and maintenance personnel yet it turned into “crew” resource management

rather than “cockpit” resource management (Helmreich, Merritt & Wilhelm, 1999).

CRM and non-technical skills (NTS) are used interchangeably to define the same
concept. Both can be defined as “the cognitive, social and personal skills that
complement technical skills and contribute to perform the task safely and efficiently”
(Flin, O’Connor, & Cricton, 2008). It aims to increase the skills such as situation
awareness, decision making, communication and cooperation among crew, and
leadership and managerial skills (Flin et. al., 2003). Because CRM trainings became
influential, the effectiveness of these trainings became a questions. Different researchers
developed measurement tools addressing behavioral markers of CRM to investigate the
effectiveness of CRM trainings. The Cockpit Management Attitudes Questionnaire
(Helmreich et al., 1989), Line Operations Safety Audit (Helmreich, Klinect, &Wilhelm,
1999), Line/Line oriented Simulation Checklist (LLC, Helmreich et al., 1995) and
NONTECHS (O’Connor et. al., 2002) were some of these measurement tools. These
studies showed that crew showed positive attitudes towards CRM following CRM
training. It was also shown that CRM trainings increased safety behaviors and decreased
human error (Kanki, Helmreich & Anca, 2010). Salas et al (2001) conducted a
comprehensive review on effectiveness of CRM trainings based on studies published
between 1983 and 1999. They reported that CRM trainings generally produced positive
reactions, enhanced learning and desired change in behavior. In 2006, Salas et. al.
extended their review and found similar results. In their meta-analysis, O’Connor et al
(2008) investigated the effectiveness of team training interventions in 93 different
studies and concluded that team training was an effective tool to improve safety among

different organizations including aviation.

Since CRM got attention based on accident investigation reports, numerous studies were

conducted to measure its validity and effectiveness. Effectiveness studies basically
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focused on reactions to CRM trainings, and whether these trainings result in attitude
change and behavioral change. However, the best of the knowledge, the role of CRM

trainings on unsafe acts of pilots remains uninvestigated.
1.3.3. Organizational Influences

In past decades, numerous accidents occurred leading to questions regarding
occupational safety. Chernobyl Disaster in 1986, the North Sea Piper Alpha oil rig
explosion in 1988 and Columbia Disaster in 2003 are some examples of the contributing
role of organizations on accident causation (Martinussen & Hunter, 2010). Since
operators were started to be seen as workers in a team within organization with the
development of CRM, organizational climate regarding safety became an issue for

organizations in which safety is an important factor including aviation.

The Federal Aviation Administration (FAA) puts primary responsibility for safety on top
management within aviation industry. According to FAA, managers are expected to take
responsibility for operations and ensure that worker are involved in safety operation
processes. The FAA also indicates that the success of aviation safety initiatives is related
to top management’s ability to develop and sustain a strong safety climate/culture

(Federal Aviation Administration, 2006).
1.3.3.1. Organizational Safety Climate

Zohar (1980) defined safety climate as “a summary of molar perceptions that employees
share about their work environment”. In the literature, the term climate and culture are
mostly used interchangeably by most researchers. However, in recent years, it was
proposed that culture and climate are somewhat different constructs (Mearns & Flin,
1999). Schein (1996) defined culture as “the set of shared, taken for granted implicit
assumptions that groups hold, and that determines the way how group perceive, think
about and reacts to various environments”. According to Schein (1990) climate,
however, is a manifestation and measurable aspect of the culture. Safety climate

describes workers’ attitudes, perceptions and beliefs about safety and risks (Zohar,
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1980). Because attitudes, perceptions and beliefs are important predictors of behaviors
(Glendon, Clarke, & McKenna, 2006), safety climate can be used to predict unsafe

behaviors of pilots and to prevent their occurrence.

The safety climate research has investigated the relationship between safety climate and
safety outcomes such as safety behaviors, compliance with safety practices, and accident
occurrence. Numerous studies showed that perceptions regarding safety climate were
positively linked to self-reported safety behaviors and negatively correlated with
accidents in different industries. For instance, Pousette, Larsson and T6rner (2008) also
showed that safety climate predicted safety behaviors among construction workers.
Clarke (2006) found that organizational safety climate positively related to worker’s
safety compliance and participation on a meta-analysis. It was also found that positive
safety climate was related to less accident involvements (Clarke, 2006). Lu and Tsai
(2010) showed a positive relationship between organizational safety climate and safety
behaviors of seafarers in container shipping. In Chinese manufacturing industry, Liu et.
al. (2015) found results consistent with the safety climate literature. They showed that
organizational safety climate predicted safety behaviors among Chinese manufacturing
workers. Morrow, Koves and Barnes (2014) also found that organizational safety
climate was correlated with safety performance in nuclear power plants. Moreover,
Reason (1998) suggested that positive safety climate within organization can discourage
an atmosphere of noncompliance to safety practices. Driver behavior literature is also in
the same line with industrial behavior literature. For example, Amponsah-Tawiah and
Mensah (2016) found that positive organizational safety climate negatively predicted
speeding, rule violation, inattention and tired-driving behaviors of drivers working in
haulage companies in Accra, Ghana. Oz, Ozkan and Lajunen (2010, 2013, 2014) was
also found that positive organizational safety climate was associated with less errors and

violations among Turkish professional drivers.

Although literature suggests that safety climate is highly associated with safety behavior,

safety climate research in aviation context mainly focused on examining factors of
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safety climate rather than safety outcomes of safety climate (O’Connor et. al., 2011). For
example, Evans, Glendon and Creed (2007) developed a safety climate questionnaire in
order to measure pilot’s perceptions about workplace safety. They found three factor
structure; management commitment and communication, safety training, and equipment
and maintenance. The Federal Aviation Administration (FAA) stated that top
management was primarily responsible for aviation safety in commercial aviation. It was
also stated that the success of safety programs in aviation was mainly related to ability of
managers to develop and sustain a strong safety climate in the organization (Fedaral
Aviation Administration, 2006). One study showed that organizational safety climate
was associated with safety behavior in aviation industry. That is, Lin (2012) found that

positive safety climate was related to more safety behaviors among pilots in Taiwan.

Since safety climate literature strongly suggested that safety climate is highly related to
safety related outcomes among operators, it can be critical to examine the relationship
between safety climate and unsafe acts of the pilots. However, the best of the
knowledge, safety climate research remains insufficient to show the relationship

between these variables in the aviation context.
1.4. The Aims of the Present Study

In the light of the literature, the present study mainly aims to investigate the relationship
between organizational safety climate, preconditions for unsafe acts (i.e. stress, locus of
control, risk perception and crew resource management) and unsafe acts of pilots within
commercial aviation in Turkey. The other purpose of the current study is to investigate
differences between pilots from civil aviation school background and military aviation
school background in terms of study variables. The relationship between study variables

are investigated at the scope of HFACS framework in the present thesis study.
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CHAPTER II

METHOD

2.1. Participants

A total of 165 commercial airline pilot participated in the present study. Three of them
were excluded from the data set due to flying military aircraft. In addition to these 3
participant, 7 of the participant were excluded because they were the outliers in the data
based on age, flight hours in a month, flight legs in a month, number of past 3-year
incidents and flight stress level in normal conditions. A hundred and fifty-five actively

flying commercial airline pilots were remained in the data set for further analysis.

There were 147 males (94.8 %) and 8 females (5.2 %) commercial airline pilots in the
present study. The age range was between 21 and 62. The mean age of 155 commercial
airline pilots were 39.01 (SD= 9.805). Two of the participants were graduated from high
school (1.3 %), 100 of them were graduated from university (64.5 %), 52 of them have
master degree (33.5 %) and one of them have doctorate degree (0.6 %). Fifty-nine of the
participants had their vocational training in military aviation school (38.1 %) and 96 of
them in civil aviation school (61.9 %).

The years of experience in commercial aviation were range between 1 to 25 years. The
mean of 155 participants’ years of experience in commercial aviation were 7.216 (SD=
6.513). The total flight hours in commercial aviation were range between 200 and
24,000 hours. The mean of the participants’ total flight hours was 5,185.35 (SD=
5,228.568).

The range of flight hours in a month were 30 to 150. The mean of 155 participants’
flight hours in a month were 75.10 (SD=14.291). In addition, the range of flight legs in a
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month were between 3 and 100. The mean of flight legs in a month were 30.75
(SD=14.531). Ninety-three of the participants indicated that they did not have any
incidents in the past 3 years (60.0 %). Thirty of all participants mentioned that they had
one incident (19.4 %), 18 of them had 2 (11.6 %), eight of them had 3 (5.2 %), two of
them had 4 (1.3 %), three of them had 5 (1.9 %) and one of them had 6 incidents (0.6 %)
in the past three years. The mean of past 3-year incidents was 0.77 (SD= 1.210). The

mean of participants’ flight stress in normal conditions were 3.54 (SD=1.785) out of ten.

Table 1.1 provides information about frequencies and percentages of demographic
variables. Table 1.2 provides information about means and standard deviations of

demographic information.
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Table 1.1 Frequencies and Percentages of Gender, Education, Vocational Training,
Current Position and Past 3-year Incidents

Demographic Variables Frequencies/Percentages
N %
Gender
Male 147 94.8
Female 8 5.2
Total 155 100
Education
High School 2 1.3
University 100 64.5
Master Degree 52 335
Doctorate Degree 1 0.6
Total 155 100

Vocational Training

Military Aviation 59 38.1
Civil Aviation 96 61.9
Total 155 100

Past 3-Year Incidents

0 93 60.0
1 30 19.4
2 18 11.6
3 8 5.2
4 2 1.3
5 3 1.9
6 1 0.6
Total 155 100
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Table 1.2. Means and Standard Deviations (SD) of Age, Years of Experience in
Commercial Aviation, Total Flight Hours of Experience in Commercial Aviation, Flight
Hours in a Month, Flight Legs in a Month, Past 3-Year Incidents and Flight Stress Level

in Normal Conditions

Demographic Variables Means/SD

Mean SD
Age 39.01 9.805
Years of Commercial Aviation Experience 7.216 6.513
Total Hours of Commercial Aviation Experience 5,185.35 5,228.568
Flight Hours in a Month 75.10 14.291
Flight Legs in a Month 30.75 14.531
Past 3-Year Incidents 0.77 1.210
Flight Stress in Normal Conditions 3.54 1.785

2.2. Procedure

Prior to ethical permission and data collection, Aviation Safety Climate Scale, Risk
Perception-Self and —Other Scale, Aviation Safety Locus of Control Scale and Safety
Operation Behavior Scale were translated into Turkish by the author and a translator.
These two translations were compared by researcher and thesis supervisor to form most
suitable translations of the items. The last version of the translated items was examined
by former chairman of Turkish Airline Pilot Associaiton (TALPA), CP Giircan Manti, in
order to increase appropriateness of the professional jargon. The corrections were made
based on recommendations given by CP Giircan Manti, and the last version of the scale

items were formed. Figure 2.1 shows the study variables based on HFACS framework.
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Figure 2.1. Study Variables based on HFACS Framework.
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Ethical permission (see Appendix A) was taken from METU Human Subjects Ethical
Committee (HSEC) before the data collection. The participation was on a voluntary
basis. Participants were informed about the aim and the content of the study by informed

consent.

The data were collected via online survey package due to increasing accessibility to
airline pilots. The survey package consists of demographic information form, Aviation
Safety Climate Scale, Airline Pilot Behavior Inventory, Aviation Risk Perception-Self
and —Other Scale, Aviation Safety Locus of Control Scale and Safety Operation
Behavior Scale in this order. Convenience sampling method with snowball technique
was used to reach commercial airline pilots. The announcement of the study and the
survey link were posted on social media groups of pilots, Turkish Airline Pilots’
Association (TALPA) official website and some of the news portals related to aviation.
In addition to social media groups and TALPA website, some of the pilots were reached
through direct messages explaining the aim of the study on social media and asked
whether they wanted to participate in the present study. Pilots who wanted to participate

in the study were provided the survey link.

The data of the present study was collected during a 3-and-a-half-month time period,
starting from 15 December 2015 to 31 March 2016. Throughout the data collection
procedure, the ethical guidelines were followed. Participants were not asked to mention
their names, personnel information and their airline company where they worked for to

ensure anonymity.
2.3. Measurement Instruments

Participants were presented an informed consent on the first page of the survey package
(see Appendix B). After the informed consent page, participants were asked to fill
demographic information form. Demographic information form was composed of
questions about age, gender, education level, vocational training, year of experience in

commercial aviation, total hours of flight in commercial aviation, number of flight hours
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in a month, number of flight legs in a month, type of the aircraft flied, passenger
capacity of the aircraft, number of incident in the past 3 years, and flight stress level in

normal flight conditions (see Appendix C).
2.3.1. Airline Pilot Behavior Inventory (APilotBI)

Airline Pilot Behavior Inventory (APilotBIl) was developed for the present thesis study
(see Appendix D for the items). In order to develop an item pool, Line Operations Safety
Audit (LOSA, 1% Ed., 2002) manual of International Civil Aviation Organization
(ICAO) and instructions (SHT-KOKPIT YOL BOYU, 2014) of Directorate General of
Civil Aviation (DGCA) about audit of pilots during flight was examined. Item wordings
were constructed based on the human error algorithm of James Reason (1990, see Figure
2.2). Because literature suggests that most of the accidents occurred during takeoff and
landing, sample of items was aimed to capture the behaviors shown before takeoff,
during takeoff and climb, cruise, decent, approach and landing. Forty-six items were
developed initially based on sample error codes written in LOSA manual and DGCA
instructions for auditing pilots during flight. While sampling behaviors based on sample
error codes of LOSA and DGCA instructions, sample of accident causes found by
Shappell and Wiegmann (2000) was used as a base. Then, these initial 46 items were
checked by former chairman of TALPA, CP Giircan Mant1 for appropriateness for flight

behaviors.

During data collection, participants were asked to rate how often they perform each
behavior on a 6-point Likert type scale from 1 “never” to 6 “nearly all the time”. The
scale consisted of an additional 7 point labeled as “not applicable” in order to eliminate
the behaviors that might change based on aircraft type, and it was labeled as user-
defined missing values for the analysis. The newly developed APilotBIl were composed
of 5 factor structure. Factor labels were Perceptual and Judgmental Errors for the first
factor, Skill-based Errors for the second factor, Routine Violations for the third factor,

Procedural Noncompliance for the fourth factor and Improper Procedure for the fifth
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factor. Factor analysis results and internal reliability coefficients are presented in the
Result section of the present thesis study.

2.3.2. Aviation Safety Locus of Control Scale (ASLOC)

Aviation Safety Locus of Control Scale (ASLOC) was originally developed by David
Hunter in 2002 in order to measure the construct of safety Locus of Control among pilot
specifically (see Appendix E for items). The scale was composed of 20 items in total, 10
for internality subscale and 10 for externality subscale. The original internal reliability
coefficients of the subscales were .69 for internality and .63 for externality. Participants
were asked to rate each item on 5-point Likert type scale from 1 “strongly disagree” to 5
“strongly agree”. Factor analysis results and internal reliability coefficients of the
adapted version of the scale are presented in the Result section of the present thesis
study.

2.3.3. Risk Perception-Self and —Other Scales (RP-Self and RP-Other)

Risk Perception-Self (RP-Self) and Risk Perception-Other (RP-Other) scales originally
developed by David Hunter in 2006 (see Appendix F for RP-Self and Appendix G for
RP-Other). In each scale, participants were asked to rate the items from 1 “low risk” to

100 “high risk” on numeric scale.

RP-Self scale originally consisted of 26 sentences describing a situation. Seven of the
sentences were related to non-aviation events (e.g. driving car and crossing the street),
and the remaining 19 sentences were concerned with aviation situations. Participants
were asked to rate risk in the situation for themselves if they were to perform the
situation tomorrow. Participants were informed in the beginning of the scale about
thinking themselves flying a light aircraft such as the one they flew in the aviation
school for the aviation situations. The original RP-Self scale had 5 factors labeled as
general low risk, high flight risk, altitude risk, driving risk and everyday risk with
internal reliability coefficients of .93, .87, .87, .79 and .63, respectively. One of the
sentences which is “Start a light aircraft with dead battery by hand-propping it” was
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dropped from the scale because it was recommended by TALPA that it was not
appropriate. The remaining 25 sentences were used in the present thesis study.

Figure 2.2. The human error algorithm of James Reason (1990)
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RP-Other scale originally consisted of 17 scenarios related to aviation. Each scenario
was written in the third person perspective, and participants were asked to rate the risk
present in the scenarios for the third person, not for themselves. Respondents were
informed in the beginning of the scale about thinking the pilot performing the scenarios
flew a light aircraft such as the one flown in the aviation school. The original RP-Other
scale were composed of 3 factors labeled as delayed risk, nominal risk and high risk

with Cronbach’s alpha coefficients of .81, .75, and .32, respectively.

Factor analysis results and internal consistency coefficients of the adapted version of

each scale are provided in the Result section of the present thesis study.
2.3.4. Safety Operation Behavior Scale (SOB)

Safety Operation Behavior Scale (SOB) was originally developed as a research project
of China Civil Aviation Authority (CCAA) based on the Line/LOS Checklist Version
4.0 (LLCv4, Helmreich et al., 1997). Original SOB (see Appendix H for items) was
composed of 27 sentences describing crew’s operational behaviors and situations. It
included 4 factors labeled as automation system understanding, leadership and
management, situation awareness and decision making, and communication and
cooperation. Internal reliability coefficients of the original subscales were .73, .69, .81,
and .78 respectively. Because the original article about the development of SOB scale
were written in Chinese, items and the normative information about the scale were
obtained from the article written by You, Ji and Han in 2013. Participants were asked to
rate each item on 4-point Likert type scale from 1 to 4 (1= poor, 2= Minimum
Expectation, 3= Standard, 4= Outstanding). High scores in the scale indicated high
levels of safety operations. Factor analysis results and Cronbach’s alpha coefficients of
the adapted version of the scale are provided in the Result section of the present thesis

study.
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2.3.5. Aviation Safety Climate Scale (ASCS)

Aviation Safety Climate Scale (ASCS) were developed by Evans, Glendon and Creed in
2007. The original ASCS consisted of 18 items measuring perceptions about safety
climate in the company (see Appendix | for items). Three factor structure were proposed
in the original study and named as Management Commitment and Safety
Communication for the first factor, Safety Training for the second factor and Equipment
and Maintenance for the third factor. Management Commitment and Safety
Communication factor had 10 items with .93 Cronbach’s alpha value. Safety Training
and Equipment and Maintenance factors consisted of 4 items in each and had .86 and .89
Cronbach’s alpha values respectively. Participants were asked to answer each item on 5
point-Likert scale from 1 “strongly disagree” to 5 “strongly agree”. Factor analysis
results and internal reliability coefficients of the subscales of Turkish adaptation of the

scale are provided in the Result section of the present thesis.
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CHAPTER 11

RESULTS

3.1. Factor Analyses on Used Measurement Instruments
3.1.1. Factor Analysis on Airline Pilot Behavior Inventory

Initial Airline Pilot Behavior Inventory (APilotBl) had 46 items that contained pilot’s
errors and violations. Since the minimum requirement for factor analysis was decided to
be 3 participants per item without missing values, participants who completed behavior
inventory but did not complete the whole questionnaire package were included in the
factor analysis for APilotBIl. A total of 234 participants’ responses was analized for
factor analysis of APilotBI. The mean age for this sample was 37.64, the mean of total
experience year in commercial aviation was 6.647, the mean of total flight hours in
commercial aviation was 4,782.43, the mean of the flight hours in a month was 74.59,
the mean of flight legs in a month 30.57, the mean of incident recording was 0.73 and

the mean of perceived stress was 3.671.

Prior to factor extraction analysis, items which were rated as 7 “not applicable” were
identified, and percentages of “not applicable” responses were analyzed for each item.
Since the percentages of “not applicable” responses for each item did not constitute the
majority of the responses, all of the 46 items were included in the factor extraction

analysis.

Principal Component Analysis (PCA) was applied as a factor structure extraction
method. Since the correlations among factors were exceed .50, Direct Oblimin rotation
was conducted as a rotation method. The Kaiser-Meyer-Olkin Measures of Sampling
Adequacy was .891, and Bartlett’s Test of Sphericity was significant (df= 1035, p<

36



.001), it was indicated that APILOTBI was factorable. Based on eigenvalues and the
observation of scree plot, the number of extracted factors was decided as 5.

The first factor was composed of 11 items that were related to attentional and
judgmental failures, and explained 31.823 % of the variance. Therefore, this factor was
labeled as Perceptual and Judgmental Errors. The range of factor loadings of 11 items
were between .860 and .306. The internal reliability coefficient for perceptual and
judgmental errors factor was .85.

The second factor consisted of 12 items that were indication of skill based failures, and
explained 7.540 % of the variance. Therefore, this factor was named as Skill-based
Errors. The range of factor loadings were between -.827 and -.325. Cronbach’s a

coefficient for skill-based errors was .89.

The third factor included five items, and explained 4. 190 % of the variance. This factor
indicated rule based violations that did not affect flight safety directly and extremely,
therefore, it was labeled as Routine Violation. The range of factor loadings were
between .738 and .371, and the internal reliability coefficient was .74.

The fourth factor was composed of 6 items, and explained 4.071 % of the variance. This
factor was related to procedural violations such as omitting a part of the procedure.
Therefore, it was named as Procedural Non-Compliance. The range of factor loadings

was between .701 and .378, and the internal reliability coefficient for the items was .75.

The fifth and the last factor of APilotBI involved 5 items, and explained 3.410 % of the
variance. This factor was related to decisional failures about procedural behaviors,
therefore, it was labeled as Improper Procedure. The factor loadings were ranged
between .670 and -.380. There were two reverse items in this factor. These are
“Completing walk-around checks fully” and “Checking NOTAMs/ AIS/ MET briefing

documents”. The internal reliability coefficient of the factor was .71.
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Seven of 46 items were excluded from the further analyses. One of the items which was
item 13 was excluded since it had factor loading lower than .30. Remaining 6 items were
excluded from further analyses because they were cross-loaded on two or more factors
almost equally. Item 38 was loaded on two factors, with .450 on the first factor and .446
on the fourth factor. Item 28 was loaded on the first factor .392, on the fourth factor .371
and on the fifth factor -.337. Item 29 was loaded on the first factor with a loading of .362
and on the fifth factor with a loading of -.333. Item 5 was loaded on the fourth factor
with a loading of .364 and also on the second factor with a loading of -.330. Item 7 was
cross-loaded both on the fifth factor with -.391 and on the third factor with .355. Lastly,
item 22 was loaded on both the fifth factor with a loading of -.389 and the second factor

with a loading of -.347. Further analyses were conducted with remaining 39 items.

The item loadings of factors, communalities of items, eigenvalues of the factors,

percentages of explained variance, and reliability coefficients are presented in Table 2.1.
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Table 2.1. The Factor Loadings of Items, Communalities, Eigenvalues, Percent of
Explained Variance, and Reliability Coefficients of Airline Plot Behavior Inventory

Components Communality

Items Factorl  Factor2 Factor3 Factor4  Factor5

APilotBI 45 .860 .638
APilotBI 15 .684 .624
APilotBI 41 643 571
APilotBI 21 615 502
APilotBI 18 .604 482
APilotBI 34 .550 518
APilotBI 38 450 446 549
APilotBI 20 449 -314 -.308 466
APilotBI 36 444 412
APilotBI 8 435 442
APilotBI 28 392 371 -.337 649
APilotBI 29 .362 -.333 550
APilotBI 9 .345 519
APilotBI 46 .306 423
APilotBI 13 .248
APilotBI 30 -.827 .760
APilotBI 35 =757 .589
APilotBI 4 -.738 513
APilotBI 37 -.681 .509
APilotBI 42 -.653 .694
APilotBI 26 -.648 .650
APilotBI 25 -.642 304 485
APilotBI 3 -.639 544
APilotBI 27 -.485 322 489
APilotBI 44 -.420 .329
APilotBI 39 -.375 .239
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Table 2.1. Continued

APilotBl 11 -.325 434
APilotBI 14 .738 .588
APilotBI 24 .662 595
APilotBI 12 .609 629
APilotBI 16 .335 476 465
APilotBI 10 371 .256
APilotBI 40 .701 615
APilotBI 32 .681 .567
APilotBI 33 .528 .552
APilotBI 43 .526 574
APilotBI 17 410 421
APilotBI 31 378 425
APilotBI 5 -.330 .364 316
APilotBI 1 .670 458
APilotBI 2 .552 .340
APilotBI 19 -.492 .555
APilotBI 6 321 -.444 .560
APilotBI 7 .355 -391 .585
APilotBI 22 -.347 -.389 .651
APilotBI 23 -.380 486

Eigenvalues 14.638 3.469 1.928 1.873 1.568

Percent of

Explained 31823% 7540% 4.190% 4.071% 3.410%
Variance

Reliability .85 .89 74 75 71

Note. Factor loadings < .30 were suppressed. Factor Labels. Factor 1= Perceptual &
Judgmental errors, Factor 2= Skill-based errors, Factor 3= Routine Violations, Factor 4=

Procedural Noncompliance, Factor 5= Improper Procedure.
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3.1.2. Factor Analysis on Aviation Safety Locus of Control

As a factor extraction method, PCA was conducted for adapted version of 20-item
Aviation Safety Locus of Control scale (ASLOC). Direct Oblimin rotation was applied
as a rotation technique since the correlations among factors exceeded .50. The Kaiser-
Meyer-Olkin Measure of Sampling Adequacy was .749 and Bartlett’s Test of Sphericity
was significant (df= 190, p< .001) which indicated the factorable nature of adapted
version of ASLOC. Based on eigenvalues and the observation of scree plot, the number

of extracted factors was decided as three for further analyses.

The first factor included 9 items, and explained 20.415 % of the variance. Since the
items loaded on this factor were related to fate, chance and luck, this factor labeled as
Fate. The range of factor loadings were between .748 and -.382. There was a reverse
item in this factor which is “People can avoid getting injure if they are careful and aware
of potential dangers”. This item was loaded on the Internality factor in original factor
structure of ASLOC. However, in the present thesis study, it was negatively loaded on

Fate factor. The internal reliability coefficient of the items was .80.

The second factor was composed of 6 items, and explained 14.974 % of the variance. It
was named as Internality because the items loaded on this factor were related to the
construct of Internal Locus of Control (LOC). Although item 15 which was “Most
accidents can be blamed on poor FAA/DGCA oversight.” was loaded on Externality
factor in the original factor structure of ASLOC, it was positively loaded on Internality
factor. This could be indicated that pilots in this sample internalized the management of
FAA/DGCA. Factor loadings were ranged between .787 and .302. The internal

reliability coefficient of the items was .59.

The third and the last factor of adapted version of ASLOC consisted of 4 items, and
explained 7.373 % of the variance. This factor was labeled as Regulation Internalization
because items loaded in this factor were related to following proper procedures and

using safe equipment. One item which was “Accidents are usually caused by unsafe
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equipment and poor safety regulations” was loaded on Externality factor in original
factor structure of ASLOC. However, in the present thesis study, it was positively
loaded on Regulation Internalization factor which could be an indication that pilots in
this sample internalize the usage of unsafe equipment and the poor safety regulations.
The range of factor loadings was between .753 and .400, and Cronbach’s alpha
coefficient was .61.

One item which was “Accidents and injuries occur because pilots do not take enough
interest in safety.” was loaded both on the second factor with a value of .447 and on the
third factor with a value of .421. Since loadings of this item on two factor were
approximately equal, it was excluded from analyses. The remaining 19 items were
included in further analyses.

The factor loadings of items, communalities, eigenvalues, percentages of explained
variances, and reliability coefficients of the factors are presented Table 2.2.

3.1.3. Factor Analysis on Risk Perception-Self Scale

PCA method was conducted to analyze factor structure of 25-item adapted version of
Risk Perception-Self scale (RP-Self). As a rotation method, Direct Oblimin was applied
since the correlations among factors were exceeded .50. Kaiser-Meyer-Olkin Measure of
Sampling Adequacy was .857 and Bartlett’s Test of Sphericity was significant (df= 300,
p< .001) which indicated the factorable nature of the scale. Based on eigenvalues and the

observation of scree plot, the number of factors extracted was four in the final analysis.

The first factor consisted of 10 items, and explained 35.312 % of the variance. Factor
label was decided as Altitude and Fuel Risk since the items were mainly related to the
risk inherent in the situation about altitude and fuel remaining in the aircraft. The range
of factor loadings was between .862 and .593. The internal reliability coefficient for
Altitude and Fuel Risk factor was .92.
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The second factor included 5 items, and explained 11.643 % of the variance. This factor
was labeled as Everyday Risk since the items were mainly related to everyday risks that

one could be exposed daily such as driving a car and crossing the street. The factor

Table 2.2. The factor loadings of items, communalities, eigenvalues, percentages of

explained variances, and reliability coefficients of ASLOC

Components Communality
Items Factor 1 Factor 2 Factor 3
ASLOC 20 748 556
ASLOC 13 731 523
ASLOC 7 717 537
ASLOC 5 .673 443
ASLOC 16 672 445
ASLOC 12 568 322
ASLOC 18 496 278
ASLOC 9 468 356 -.348 AT7
ASLOC 17 -.382 289
ASLOC 14 787 575
ASLOC 8 734 535
ASLOC 10 541 .308
ASLOC 11 -.303 468 341
ASLOC 4 447 421 AT7
ASLOC 19 395 263
ASLOC 15 302 144
ASLOC 1 753 628
ASLOC 2 746 521
ASLOC 6 737 677
ASLOC 3 400 212
Eigenvalues 4.083 2.995 1.475
Percent of Explained Variance 20.415% 14.974 % 7.3713%
Reliability .80 .59 .61

Note. Factor Loadings < .30 were suppressed. Factor Labels. Factor 1= Fate, Factor 2= Internality, Factor

3= Regulation Internalization.
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loadings were ranged between .902 and .638. Cronbach’s o coefficient for Everyday

Risk factor was .83.

The third factor was composed of 6 items, and explained 7.743 % of the variance. It is
named as General low risk since the items indicated general low risk both in daily
context and in flight situations. The range of factor loadings was between .806 and .506,

and the internal reliability coefficients of the items was .80.

The fourth and last factor included 2 items, and explained 5.499 % of the variance. This
factor was labeled as VFR (Visual Flight Rules) Risk because the key concept in both
items were related to VFR. The factor loadings of these 2 items were .772 and .738,
respectively. The internal reliability coefficient of the VFR Risk factor was .80.

Two items in the RP-Self scale were excluded from the further analyses. One item which
was “Fly in a clear air at 6,500 feet between two thunderstorms about 25 miles apart”
had factor loading lower than .30, therefore, excluded from the analyses. The other item
which was “Climb up a 10-foot ladder to replace an outside light bulb.” was cross-
loaded on both the second factor and the first factor with loadings of .375 and .301,

respectively. Further analyses were conducted with the remaining 23 items.

The factor loadings of items, communalities, eigenvalues, percentages of explained

variances, and reliability coefficients of the factors are presented Table 2.3.
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Table 2.3. The Factor Loadings of Items, Communalities, Eigenvalues, Percent of
Explained Variance, and Reliability Coefficients of RP-Self Scale

Components Communality

Items Factor 1 Factor 2 Factor 3 Factor 4
RP-Self 21 862 693
RP-Self 15 838 713
RP-Self 9 780 631
RP-Self 23 746 722
RP-Self 20 719 630
RP-Self 8 677 555
RP-Self 13 651 566
RP-Self 22 642 659
RP-Self 4 640 505
RP-Self 5 593 577
RP-Self 7 239
RP-Self 17 902 836
RP-Self 11 784 795
RP-Self 19 729 315 771
RP-Self 18 687 598
RP-Self 2 638 433
RP-Self 6 301 375 357
RP-Self 24 .806 675
RP-Self 12 717 599
RP-Self 16 301 657 680
RP-Self 1 612 454
RP-Self 3 527 427
RP-Self 10 506 484
RP-Self 14 772 742
RP-Self 25 738 710
Eigenvalues 8.828 2.911 1.936 1.375

Percent of Explained Variance 35.312% 11.643% 7.743% 5.499 %

Reliability 92 .83 .80 .80

Note. Factor Loadings < .30 were suppressed. Factor Labels. Factor 1= Altitude & Fuel Risk, Factor 2=
Everyday Risk, Factor 3= General low risk, Factor 4= VFR Risk.
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3.1.4. Factor Analysis on Risk Perception- Other Scale

PCA was conducted on adapted version of 17- scenario Risk Perception-Other (RP-
Other) scale as a factor extraction method. Since the correlations among factors
exceeded .50, Direct Oblimin was applied as a rotation technique. Kaiser-Meyer-Olkin
Measure of Sampling Adequacy was .856, and Bartlett’s Test of Sphericity was
significant (df= 136, p< .001) which indicates that scenarios of RP-Other scale were
factorable. Based on eigenvalues and the observation of scree plot, the number of factors

extracted was three for further analyses.

The first factor was composed of 7 scenarios, and explained 33.661 % of the variance. It
was labeled as Delayed Risk since the scenarios were related to the situations that had
risk but did not require immediate response. Factor loadings of 7 scenarios were ranged
between .866 and .454. The internal reliability coefficient of the scenarios was .83.

The second factor included 3 scenarios, and explained 18. 227 % of the variance. This
factor was named as Nominal Risk because scenarios indicated that there was no
unusual risk in the situations. The range of factor loadings was between .916 and .825,

and Cronbach’s o coefficient of the scenarios was .87.

The last factor consisted of 4 scenarios, and explained 6.865 % of the variance. This
factor was named as High Risk which indicated high urgency and time pressure. The
range of factor loadings was between .870 and .603. internal reliability coefficient of the

scenarios was .85.

Three scenarios in the scale were excluded from the further analyses. One scenario
which was “It is late afternoon and the VFR pilot is flying west into the setting sun. For
the last hour, the visibility has been steadily decreasing, however his arrival airport
remains VFR, with 4 miles’ visibility and haze. This is a busy uncontrolled airfield with
a single East-West runway. He decides to do a straight-in approach” was loaded both on
the second factor and the third factor (.496 and .398, respectively). The other scenario

which was “Just after takeoff a pilot hears a banging noise on the passenger side of the
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aircraft. He looks over at the passenger seat and finds that he can't locate one end of the
seatbelt. He trims the aircraft for level flight, releases the controls, and tries to open the
door to retrieve the seatbelt.” was also loaded on two factors, with a value of .446 on the
third factor and of .426 on the first factor. The third scenario which was “During the
planning for a 2-hour cross-country flight, a pilot makes a mistake in computing the fuel
consumption. He believes that he will have over an hour of fuel remaining upon arrival,
but he will really only have about 15 minutes of fuel left.” Also excluded from further
analyses since it did not reach criterion value of .30. Therefore, further analyses were

conducted with 15 scenarios.

The factor loadings of items, communalities, eigenvalues, percentages of explained
variances, and reliability coefficients of the factors are presented Table 2.4.

3.1.5. Factor Analysis on Safety Operation Behavior Scale

PCA was conducted as a factor extraction method for adapted version of Safety
Operation Behavior scale (SOB). Direct Oblimin rotation was selected as a rotation
technique since the correlations between factors exceeded .50. Kaiser-Meyer-Olkin
Measure of Sampling Adequacy was .917 and Bartlett’s Test of Sphericity was
significant (df= 351, p< .001) which indicated that adapted version of SOB was
factorable. Based on eigenvalues and the observation of scree plot, the number of factors
extracted was decided as three for final analyses. There were no items loaded lower than
.30, and cross-loaded on two or more factors almost equally. Therefore, all of 27 items

were retained in the analyses.

The first factor was composed of 14 items, and explained 43.402 % of the variance.
Since items loaded in the factor were the indicators of crew and automation systems
management, this factor was labeled as Crew and Automation System Management. The
range of factor loadings was between .900 and .338, and the internal reliability

coefficient of items was .93.
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Table 2.4. The factor loadings of items, communalities, eigenvalues, percentages of

explained variances, and reliability coefficients of RP-Other Scale

Components Communality
Items Factor 1 Factor 2 Factor 3
RP-Other 16 .866 .657
RP-Other 11 .750 .617
RP-Other 15 718 .634
RP-Other 14 705 599
RP-Other 17 592 425
RP-Other 9 482 466
RP-Other 7 454 454
RP-Other 12 916 .850
RP-Other 13 .884 7194
RP-Other 10 .825 .730
RP-Other 8 496 .398 540
RP-Other 2 .870 723
RP-Other 4 .703 .703
RP-Other 3 .695 767
RP-Other 1 .603 317
RP-Other 5 426 446 573
RP-Other 6 .138
Eigenvalues 5.722 3.099 1.167
Percent of Explained Variance 33.661 % 18.227% 6.865 %
Reliability .83 .87 .85

Note. Factor Loadings < .30 were suppressed. Factor Labels. Factor 1= Delayed Risk,
Factor= Nominal Risk, Factor 3= High Risk.

The second factor included 5 of all items, and explained 9.588 % of the variance. This

factor was labeled as Situation Awareness and Decision Making because items of the

factor were related to awareness of crew’s workload and fatigue, and decision making
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process of the crew. Factor loadings of items were ranged between .849 and .515, and

Cronbach’s alpha coefficient of the items was .83.

The last factor was composed of 8 items, and explained 5.250 % of variance. Since the
items of the factor were linked to crew communication and cooperation, it was labeled
as Communication and Cooperation. The range of factor loadings was between -.781

and -.428. The internal reliability coefficient of 8 items was .88.

The factor loadings of items, communalities, eigenvalues, percentages of explained
variances, and reliability coefficients of the factors are presented Table 2.5.

3.1.6. Factor Analysis on Aviation Safety Climate Scale (ASCS)

As a factor structure extraction method Principal Component Analysis (PCA) was
conducted for adapted version of Aviation Safety Climate Scale (ASCS). Direct Oblimin
rotation was used for rotation method because the correlations among components were
exceeded .50. The Kaiser-Meyer-Olkin Measure of Sampling Adequacy was .944 and
Bartlett’s Test of Sphericity was significant (df= 153, p< .001) which indicated that the
items were factorable. Using the eigenvalues and the observation of the scree plot, only
one factor was extracted for the final analysis. There were no items that had factor

loadings lower than .30.

The only factor contained all of the 18 items, and was named as Organizational Safety
Climate. It explained 62.294 % of the total variance. The item loadings were between
.895 and .645. Cronbach’s alpha coefficient of the items was .96. The item loadings of
factors, communalities of items, eigenvalues of the factors, percentages of explained

variance, and reliability coefficients are presented in Table 2.6.
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Table 2.5. The factor loadings of items, communalities, eigenvalues, percentages of
explained variances, and reliability coefficients of SOB Scale

Components Communality

Item Factor 1 Factor 2 Factor 3

SOB 20 .900 .800
SOB 16 .855 .699
SOB 22 .840 .631
SOB 19 .820 .660
SOB 17 .798 .660
SOB 15 .790 .643
SOB 18 .789 .647
SOB 21 .656 575
SOB 23 537 570
SOB 12 527 324
SOB 26 517 413 .652
SOB 14 515 437
SOB 11 A76 511
SOB 10 .338 .303
SOB 8 .849 .693
SOB 25 .769 720
SOB 27 310 .705 .632
SOB 24 .690 .613
SOB 9 515 .360
SOB 1 -.781 .645
SOB 5 - 776 .685
SOB 2 -.753 574
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Table 2.5. Continued

SOB 7 -.699 503
SOB 3 -.638 .568
SOB 4 .338 -.557 542
SOB 6 -.487 574
SOB 13 -.428 504
Eigenvalues 11.719 2.589 1.418

Percent of Explained Variance  43.402 % 9.588 % 5.250 %

Reliability .93 .83 .88

Note. Factor loadings < .30 were suppressed. Factor Labels. Factor 1= Crew and
Automation Management, Factor 2= Situation Awareness and Decision Making, Factor

3= Communication and Cooperation.
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Table 2.6. Factor Loadings, Communalities, Eigenvalues, Percentages of Explained
Variance and Reliability Coefficients of ASCS Items

Components Communality
Items Factor 1
ASCS 2 .895 .801
ASCS 10 .869 755
ASCS 6 .854 .730
ASCS 11 .853 728
ASCS 7 .844 712
ASCS 18 .841 707
ASCS 1 .826 .682
ASCS 17 .803 .645
ASCS 13 172 595
ASCS 14 770 592
ASCS 16 .765 .585
ASCS 4 .763 583
ASCS 5 754 .568
ASCS 15 .749 561
ASCS 12 147 .558
ASCS 3 .730 532
ASCS 8 .680 463
ASCS 9 .645 415
Eigenvalues 11.213
Percent of Explained Variance 62.294 %
Reliability .96

Note. Factor loadings < .30 were suppressed. Factor Labels. Factor 1= Organizational

Safety Climate.
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3.2. Descriptive Statistics and Correlations between Study Variables
3.2.1. Descriptive Statistics of Study Variables

Prior to bivariate correlation analysis, descriptive statistics were conducted in order to
investigate means standard deviations (SD), and minimum and maximum values of

study variables. The results of the descriptive statistics are presented in Table 3.1.
3.2.2. Bivariate Correlations between Study Variables

In order to investigate associations between study variables, bivariate correlation
analyses were conducted. When demographic variables were examined, age was
positively correlated with total flight hours in commercial aviation (r= .752, p< .001),
with everyday risk (r=.247, p=.002), and general low risk for self (r=.212, p= .009). It
was also positively correlated with situation awareness and decision making (r=.293, p<
.001), communication and cooperation (r= .276, p= .001), and total score of SOB (r=
255, p= .001). In addition to these, age was negatively related to perceptual and
judgmental errors (r=-.216, p=.007) and improper procedure errors (r= -.186, p=.020).
Total flight hour in commercial aviation was also negatively correlated with perceptual
and judgmental errors (r=-.172, p=.033), and with VFR risk for self (r=-.213, p=.008).
Moreover, it was positively related to everyday risk for self (r=.199, p= .013), with
internal aviation safety LOC (r= .222, p= .006), situation awareness and decision
making (r=.222, p= .005), communication and cooperation (r= .21, p=.007), and total
score of SOB (r= .162, p= .043). In addition, flight hours in a month was positively
related to fate (r=.217, p=.007), and situation awareness and decision making (r= .215,
p= .007). Number of legs flown in a month was positively correlated with routine
violations (r= .168, p= .038). Flight stress in normal flight conditions was positively
correlated with perceptual and judgmental errors (r=.222, p=.005), procedural
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Table 3.1. Sample Size (N), Minimum and Maximum Values, Means and Standard
Deviations (SD) of Study Variables.

VARIABLES N Minimum Maximum Mean SD
1.Age 155 21 62 39.01 9.805
2.Total Hours 155 200 24,000 5,185.35 5,228.568
3.M-Hour 155 30 150 75.10 14.291
4.M-Leg 155 3 100 30.75 14.531
5.Incident 155 0 6 0.77 1.210
6.Stress 155 0 8 3.54 1.785
7.Perceptual 155 1.00 3.45 1.797 0.480
8.Skill-Based 155 1.00 4.25 1.245 0.375
9.Routine 154 1.00 4.00 1.764 0.620
10.Procedural 155 1.00 5.00 1.637 0.615
11.Improper 155 1.00 4.00 1.380 0.463
12 APilotBI 155 1.14 3.82 1.793 0.379
13.ASCS 155 1.17 5.00 4.152 0.860
14 Altitude 153 1.00 87.70 38.633 19.523
15.Everyday 153 10.20 100.00 61.028 20.523
16.General 153 1.00 56.67 23.571 15.076
17.VFR 153 1.00 100.00 43.255 25.151
18.RP-SELF 153 7.74 76.61 40.011 14.589
19.Fate 155 1.00 3.78 1.966 0.692
20.Internal 155 1.33 5.00 3.029 0.704
21.Regulation 155 1.00 5.00 3.939 0.765
22.ASLOC 155 2.37 4.84 3.697 0.464
23.Delayed 147 9.00 100.00 66.788 18.603
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Table 3.1. Continued

24 .Nominal 144 1.00 100.00 22.044 19.369
25.High 145 25.25 100.00 78.853 17.635
26.RP-OTHER 147 18.29 95.21 60.585 13.915
27.Crew-Man 155 1.93 4.00 3.308 0.429
28.SA-DM 155 1.40 4.00 3.072 0.573
29.Com-Coop 155 1.25 4.00 3.322 0.456
30.50B 155 1.63 4.00 3.268 0.404

Note. Total Hours= Total Flight Hours in Commercial Aviation, M-Hour= Flight Hours in a Month, M-Leg, Number of Legs in a
Month, Incident= Number of Past 3-year Incidents, Stress= Flight Stress in Normal Flight Conditions, Perceptual=Perceptual &
Judgmental Errors, Skill-Based= Skill-Based Errors, Routine= Routine Violations, Procedural= Procedural Noncompliance,
Improper= Improper Procedure, APilotBl=Total Score of APilotBl, ASCS=Organizational Safety Climate, Altitude=Altitude Risk,
Everyday= Everyday Risk, General= General low risk, VFR= VFR Risk, Fate= Fate factor of ASLOC, Internal=Internality,
Regulation= Regulation Internalization, ASLOC=Total Score of ASLOC, Delayed= Delayed Risk, Nominal=Nominal Risk, High=
High Risk, RP-Other= Total Score of RP-Other, Crew-Man= Crew & Automation Management, SA-DM= Situation Awareness &
Decision Making, Com-Coop= Communication & Cooperation, SOB=Total Score of SOB

noncompliance (r=.174, p=.030), improper procedure (r=.209, p=.009), total score of
APilotBI (r=.159, p= .048). It was also positively related to altitude risk for self (r=
.323, p< .001), total score of RP-Self (r=.249, p=.002), delayed risk for others (r=.203,
p=.014), high risk for others (r= .171, p= .040=, total score of RP-Other (r=234, p=
.007). However, it is negatively correlated with situation awareness and decision making

(r=-.216, p= .007).

The relationship among subscales of APilotBI and other study variables were examined.
It was found that perceptual errors were negatively correlated with general low risk for
self (r= -.168, p= .038), internality (r= -.171, p= .034), regulation internalization (r= -
229, p= .004), situation awareness and decision making (r= -.188, p= .019),
communication and cooperation (r= -.180, p= .025), and total score of SOB (r= -.174,
p= .031). Skill-based errors were negatively correlated with organizational safety
climate (r= -.241, p= .003), regulation internalization (r= -.158, p= .049), and
communication and cooperation (r= -.190, p=.018). Routine violations were negatively

related to organizational safety climate (r=-.208, p=.010), regulation internalization (r=

55



-.228, p=.004), total score of ASLOC (r=-.164, p=.042), crew and automation system
management (r= -.193, p= .016), communication and cooperation (r= -.233, p= .004),
and total score of SOB (r= -.221, p= .006). Procedural noncompliance was negatively
associated with organizational safety climate (r= -.210, p= .009), regulation
internalization (r=-.192, p=.017), crew and automation system management (r= -.218,
p=.007), situation awareness and decision making (r=-.203, p=.011), and total score of
SOB (r= -.218, p= .006). Improper procedure was negatively correlated with
organizational safety climate (r= -.228, p= .004), crew and automation system
management (r=-.171, p=.033), situation awareness and decision making (r= -.199, p=
.013), communication and cooperation (r= -.164, p=.041), and total score of SOB (r= -
201, p= .012). Total score of APilotBI was negatively correlated with organizational
safety climate (r=-.193, p= .016), regulation internalization (r= -.230, p= .004), crew
and automation system management (r= -.210, p= .009), situation awareness and
decision making (r= -.174, p= .030), communication and cooperation (r= -.223, p=
.005), and total score of SOB (r=-.236, p=.003).

The associations between organizational safety climate and other study variables were
analyzed. Organizational safety climate was found to be negatively related to altitude
and fuel risk for self (r= -.181, p=.025), general low risk for self (r=-.227, p=.005),
total score of RP-Self (r= -.210, p= .009). However, it was positively correlated with
regulation internalization (r=.199, p= .013), crew and automation system management
(r= .375, p< .001), situation awareness and decision making (r= .256, p= .001),
communication and cooperation (r=.323, p< .001), and total score of SOB (r=.382, p<
.001).

The correlations among subscale of RP-Self and other study variables were investigated.
The results showed that altitude and fuel risk for self was positively correlated with fate
factor of ASLOC (r=.216, p=.007), delayed risk for others (r=.260, p=.001), nominal
risk (r=.387, p< .001), high risk for others (r=.208, p= .012), total score of RP-Other

(r=.355, p< .001). However, it was found to be negatively correlated with regulation
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internalization (r= -.188, p= .020), total score of ASLOC (r=-.202, p=.012), crew and
automation system management (r= -.230, p= .004), situation awareness and decision
making (r= -. 181, p= .025), communication and cooperation (r= -.211, p= .009), and
total score of SOB (r= -.245, p=.002). Everyday risk for self was positively associated
with delayed risk for others (r=.499, p< .001), high risk for others (r= .501, p< .001),
and total score of RP-Other (r=.515, p< .001). General low risk for self was found to be
positively associated with fate (r=.223, p= .006), nominal risk for others (r=.496, p<
.001), total score of RP-Other (r= .219, p= .008). It was also found to be negatively
associated with total score of ASLOC (r= -.207, p= .010). VFR risk for self was
positively correlated with, delayed risk (r=.271, p=.001), high risk for others (r= .257,
p=.002), and total score of RP-Other (r=.323, p< .001). It was found to be negatively
correlated with situation awareness and decision making (r=-.209, p=.009). Total score
of RP-Self was positively correlated with fate (r=.208, p= .010), delayed risk (r=.372,
p< .001), nominal risk (r=.389, p< .001), high risk for others (r= .313, p< .001), and
total score of RP-Other (r=.471, p< .001). However, it was negatively associated with
total score of ASLOC (r=-.167, p=.039), crew and automation system management (r=
-.170, p=.036), and total score of SOB (r=-.172, p=.034).

The correlations between subscales of ASLOC and other study variables were
investigated. Fate was found to be positively associated with nominal risk (r=.371, p<.
001). However, it was negatively delayed risk (r= -.247, p= .003), and high risk for
others (r= -.168, p= .043). Regulation internalization was positively associated with
crew and automation system management (r= .248, p= .002), situation awareness and
decision making (r=.172, p=.032), communication and cooperation (r=.228, p=.004),
and total score of SOB (r= .258, p= .001). Total score of ASLOC was positively
correlated with delayed risk (r=.214, p= .009), high risk for others (r=.167, p= 045),
crew and automation system management (r=.228, p=.004), and total score of SOB (r=
186, p= .020). However, it was negatively correlated with nominal risk (r= -.340, p<
.001). Correlations among study variables are represented in Table 3.2.
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3.3. Main Analyses

3.3.1. Group Comparisons on Study Variables
3.3.1.1. Comparisons Based on Incident Recording on Study Variables

An independent sample t-test was conducted in order to examine group differences

based on incident recording on study variables.

The only significant result was found for routine violations. It was found that there was a
significant differences between pilots who did not have any incident records and pilots
who had experienced incidents once or more than once (t(152)= -2.571, p= .011, 95%
CI[ -.455, -.060]). Pilots who did not have any incident records (M= 1.660, SD= .524)
reported lower routine violations than pilot who had experienced incident at least once
(M= 1.918, SD= .718). In other words, pilots who did not experience any incidents
committed routine violations less than pilots who had experienced at least one incident

in their commercial aviation carriers.

It was found that there was no significant relationship between having no incident record
and experiencing at least one incident throughout commercial aviation career on other
study variables. Table 4.1 represents t-test comparisons results based on incident records

on study variables.
3.3.1.2. Comparisons Based on Vocational Training on Study Variables

An independent sample t-test was conducted in order to examine group differences
based on vocational training on study variables.

In the t-test analysis, it was found that there was a significant difference between pilots
from military aviation school and civil aviation school on improper procedure (t(153) = -
2.699, p=.008, 95% CI [-.351, -.054]). Pilots who were graduated from military aviation
school (M= 1.254, SD= .369) reported lower improper procedure errors than pilots who
were graduated from civil aviation school (M= 1.457, SD= .498). That is, pilots

graduated from military aviation
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Table 4.1. Number of Participants, Means, Standard Deviations (SD), t Scores and p
Values of Comparison based on Incident Record on Study Variables

N M SD t p
Organizational Safety Climate 1.172 243
No Incident Record 93 4.218 .820
Having Incident Record 62 4.052 916
Perceptual and Judgmental Errors -.631 529
No Incident Record 93 1.777 419
Having Incident Record 62 1.827 562
Skill-Based Errors -.637 525
No Incident Record 93 1.230 301
Having Incident Record 62 1.269 467
Routine Violations -2571  .011**
No Incident Record 93 1.660 524
Having Incident Record 62 1.918 .718
Procedural Noncompliance -1.658  .099
No Incident Record 93 1571 548
Having Incident Record 62 1.737 .696
Improper Procedure Errors -1.067  .288
No Incident Record 93 1.347 405
Having Incident Record 62 1.428 538
Total Score of APilotBI -1.523  .130
No Incident Record 93 1.755 323
Having Incident Record 62 1.849 447
Altitude and Fuel Risk -.702 483
No Incident Record 92 37.729 19.118
Having Incident Record 61 39.997 20.201
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Table 4.1. (Continued)

Everyday Risk

No Incident Record
Having Incident Record
General low risk for Self
No Incident Record
Having Incident Record
VFR Risk

No Incident Record
Having Incident Record
Total Score of RP-Self
No Incident Record
Having Incident Record
Fate

No Incident Record
Having Incident Record
Internality

No Incident Record
Having Incident Record
Regulation Internalization
No Incident Record
Having Incident Record
Total Score of ASLOC
No Incident Record
Having Incident Record
Delayed Risk

No Incident Record

Having Incident Record

92
61

92
61

92
61

92
61

93
62

93
62

93
62

93
62

88
59

61.001
61.069

23.694
23.386

43.446
42.967

39.655
40.547

1.909
2.050

3.070
2.968

3.965
3.899

3.742
3.629

66.472
67.261

20.123
21.104

15.346
14.785

25.185
25.304

14.416
14.950

.696
.684

712
691

.760
A75

434
501

18.425
19.015

-.020

123

115

-.369

-1.244

.885

524

1.490

-251

.984

.902

.909

712

215

378

.601

138

.802
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Table 4.1. (Continued)

Nominal Risk

No Incident Record

Having Incident Record

High Risk for Others

No Incident Record

Having Incident Record

Total Score of RP-Other

No Incident Record

Having Incident Record

Crew and Automation System
Management

No Incident Record

Having Incident Record

Situation Awareness and Decision
Making

No Incident Record

Having Incident Record
Communication and Cooperation
No Incident Record

Having Incident Record

Total Score of SOB

No Incident Record

Having Incident Record

86
58

89
56

88

59

93
62

93

62

93
62

93
62

20.012
25.058

79.000
78.621

60.033

61.409

3.333
3.271

3.118

3.003

3.350
3.280

3.298
3.224

17.392
21.787

17.642
17.780

14.320

13.366

408
460

.568

579

444
472

391
423

-1.541

126

-.586

.878

1.226

.926

1.115

126

.900

559

381

222

.356

.266

64



school committed lower improper procedure errors than pilots graduated from civil

aviation school.

When the t-test comparison was conducted for subscales and total score of RP-Self, it
was found that pilots graduated from military aviation school were significantly different
from pilots graduated from civil aviation school on VFR risk (t(151)= -2.265, p= .025,
95% CI [-17.536, -1.195]). Pilots from military aviation school (M= 37.439, SD=
25.298) reported lower VFR risk than pilots from civil aviation school (M= 46.571, SD=
24.518). In other words, pilots from military aviation school perceived lower VFR risk

for themselves than pilots from civil aviation school.

In terms of subscales and total score of SOB, there was a significant difference between
pilots graduated from military aviation school and pilots graduated from civil aviation
school on situation awareness and decision making (t(153)= 2.689, p= .008, 95% CI[
.066, .434]). Pilots graduated from military aviation (M= 3.227, SD= .532) reported
higher safety operation behavior based on situation awareness and decision making than
pilots graduated from civil aviation school (M= 2.977, SD= .579). In addition, it was
found that pilots from military aviation (M= 3.419, SD= .433) were significantly differed
from pilots from civil aviation (M= 3.262, SD= .461) on communication and cooperation
(t(153)= 2.117, p= .036, 95% CI[ .011, .305]). That is, pilots from military aviation
reported higher safety operation behaviors on communication and cooperation among

crew than pilots from civil aviation school.

There were no significant differences between pilots graduated from military school and
from civil aviation school on other study variables. Table 4.2 represents t-test

comparisons based on vocational training groups on study variables.
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Table 4.2. Number of Participants, Means, Standard Deviations (SD), t Scores and p

Values of Comparison based on Vocational Training on Study Variables

N M SD t p
Organizational Safety Climate 1.161 247
Military Aviation 59 4.254 .892
Civil Aviation 96 4.089 .839
Perceptual and Judgmental Errors -1.761 .08
Military Aviation 59 1.711 406
Civil Aviation 96 1.850 515
Skill-Based Errors .668 51
Military Aviation 59 1.271 .356
Civil Aviation 96 1.229 .388
Routine Violations -.687 493
Military Aviation 59 1.720 .634
Civil Aviation 95 1.791 614
Procedural Noncompliance -1.070  .286
Military Aviation 59 1.570 540
Civil Aviation 96 1.679 .655
Improper Procedure Errors -2.699  .008**
Military Aviation 59 1.254 .369
Civil Aviation 96 1.457 498
Total Score of APilotBI -1.148 253
Military Aviation 59 1.748 .336
Civil Aviation 96 1.820 402
Altitude and Fuel Risk -1.230 221
Military Aviation 58 36.153  20.057
Civil Aviation 95 40.147  19.138
Everyday Risk 950 344
Military Aviation 58 63.037 20.751
Civil Aviation 95 59.800 20.277
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Table 4.2. (Continued)

General low risk for Self
Military Aviation

Civil Aviation

VFR Risk

Military Aviation

Civil Aviation

Total Score of RP-Self
Military Aviation

Civil Aviation

Fate

Military Aviation

Civil Aviation
Internality

Military Aviation

Civil Aviation
Regulation Internalization
Military Aviation

Civil Aviation

Total Score of ASLOC
Military Aviation

Civil Aviation

Delayed Risk

Military Aviation

Civil Aviation
Nominal Risk

Military Aviation

Civil Aviation

58
95

58
95

58
95

59
96

59
96

59
96

59
96

57
90

54
90

24.426
23.049

37.440
46.805

39.093
40.571

1.998
1.946

3.073
3.002

3.890
3.969

3.685
3.704

69.140
65.300

22.321
21.878

15.646
14.778

25.298
24.518

14.699
14571

707
.686

720
.696

.815
735

475
459

17.983
18.933

17.228
20.639

547

-2.265

-.607

457

.615

-.623

-.245

1.221

132

.585

.025*

.545

.648

540

534

.807

224

.895
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Table 4.2. (Continued)

High Risk for Others

Military Aviation

Civil Aviation

Total Score of RP-Other

Military Aviation

Civil Aviation

Crew and Automation System
Management

Military Aviation

Civil Aviation

Situation Awareness and Decision
Making

Military Aviation

Civil Aviation

Communication and Cooperation
Military Aviation

Civil Aviation

Total Score of SOB

Military Aviation

Civil Aviation

55
90

57

90

59
96

59

96

59
96

59
96

78.011
79.369

61.831

59.796

3.334
3.292

3.227

2977

3.419
3.262

3.340
3.335

18.172
17.381

13.116

14.414

418
437

532

.580

433
461

405
399

~.449

.863

597

2.689

2.117

1.732

.654

.389

.552

.008**

.036*

.085
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3.3.1.4. Comparison of Risk Perception for Self and Other

A paired sample t-test was conducted in order to investigate the differences between risk
perception for self and other of participants.

It was found that there was a significant difference between pilots’ perception of risk for
themselves and perception of risk for others (t(146)=-16.935, p< .001, 95% CI[-22.990,
-18.185])). Pilots reported that risk perception for self (M= 39.998, SD= 14.718) was
lower than risk perception for others (M= 60.585, SD= 13.915). That is, pilots perceived
the risks inherent in the situations less for themselves than perceived for other pilots.
Since the factor structures of RP-Self and RP-Other scales were not comparable, the
paired sample t-test analysis was conducted with total scores of the scales. Table 4.3

represents results of t-test analysis between RP-Self and RP-Other.

Table 4.3. Number of Participants, Means, Standard Deviations (SD), t Scores and p

Values of Comparison between RP-Self and RP-Other

N M SD t p
Risk Perception -16.935 .000**
Risk Perception-Self 147 39.998 14.718
Risk Perception-Other 147 60.585 13.915
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3.3.2. Exploratory Analysis about the Pathways between Study Variables

A total of twenty-five hierarchical regression analyses was conducted in order to analyze
pathways between study variables based on proposed model of Human Factors Analysis
and Classification System (HFACS). Hierarchical Regression analyses were conducted
separately variables for substandard conditions of operator, i.e. flight stress, risk
perception for self, aviation safety locus of control, and risk perception for others, and
substandard practices of operators, i.e. safety operation behaviors.

In the first block of analysis, pilot behavior, flight stress and safety climate path was
examined. Age and flight hours in a month were added in the first step of hierarchical
regression analysis as control variables. In the second step, flight stress in normal flight
conditions was added in to the model. In the third step, organizational safety climate was
included. Perceptual and judgmental errors were included in to the model as an outcome
variable (see Table 5.1). Results showed that age was significantly predicted perceptual
and judgmental errors (R>= .051, F(2, 152)= 4.074, p= .019). Older pilots were reported
less perceptual and judgmental errors (f= -.218, t= -2.754, p= .007). After controlling
demographic variables, flight stress was significantly predicted perceptual and
judgmental errors (R?= .093, F(3, 151)= 5.169, p= .002). That is, pilots who perceived
higher stress in normal flight conditions reported more perceptual and judgmental errors
(B= .206, t= 2.653, p= .009). However, organizational climate did not significantly
predict perceptual and judgmental errors after controlling the effects of demographic
variables and stress level (R?= .093, F(4, 150)= 3.867, Sig. Fchange= .811 p=.002). Then,
skill based errors were included as outcome variable and the other three steps were kept
the same. The results showed that neither demographic variables (R?= .003, F(2, 152)=
255, p= .775) nor perceived stress in normal flight conditions (R?= .013, F(3, 151)=
672, p= .570) predicted skill-based errors significantly. When organizational safety
climate was added in the model after controlling the effects of demographic variables
and stress, it was found that organizational safety climate significantly predicted skill
based errors (R?= .067, F(4, 150)= 2.693, p= .033). Pilots who scored high on
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organizational safety climate reported less skill-based errors (8= -.235, t= -2.942, p=
.004). Third analysis of the first hierarchical regression block was conducted with
routine violations as an outcome variable, and the three steps were kept the same. The
results showed that none of the variables included in the model were significantly
predicted routine violations. In the fourth analysis, procedural noncompliance was the
outcome variable. The results showed that both demographic information (R?= .008, F(2,
152)= .586, p=.558) and perceived stress (R?>= .036, F(3, 151)= 1.902, p=.132) did not
significantly predicted procedural noncompliance. After controlling the effects of
demographic information and perceived stress, organizational safety climate
significantly predicted procedural noncompliance (R?= .070, F(4, 150)= 2.841, p= .026),
and pilots who scored higher on organizational safety climate reported less procedural
noncompliance (f= -.187, t= -2.343, p= .020). In the last analysis of the first block
hierarchical regression, improper procedure errors were added into the model as an
outcome variable. The results showed that age was significantly predicted improper
procedure errors (R?=.045, F(2, 152)= 3.575, p= .030). That is, older pilots reported
significantly less improper procedure errors than younger pilots (/= —.189, t=-2.388, p=
.018). After controlling the effects of demographic information, perceived stress in
normal flight operation also predicted improper procedure errors significantly (R?>=.083,
F(3, 151)= 4.560, p= .004). Pilots who feel more stressed reported significantly higher
improper procedure errors (4= .196, t= -2.506, p= .013). In the third step of the analysis,
organizational safety climate was entered into the model, and it was significantly
predicted improper procedure errors (R?=.121, F(4, 150)= 5.181, p= .001). In other
words, pilots who perceived more positive organizational climate reported that they

committed improper procedure errors less frequently (/= —.198, t= -2.558, p=.012).

In the second block of the hierarchical regression analysis, age and flight hours in a
month were added in the first step as control variables. In the second step, subscales of
RP-Self were added into the model. In the last step, organizational safety climate was

included in the analysis. Subscales of APilotBl were entered as outcome variables
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separately into the model (see Table 5.2). Results showed that age significantly
predicted perceptual and judgmental errors (R?= .052, F(2, 150)= 4.153, p= .018) and
older pilots reported significantly lower perceptual and judgmental errors (= —.222, t= -
2.787, p=.006). After controlling the effects of demographic variables, RP-Self
significantly predicted perceptual and judgmental errors (R?=.138, F(6,146)= 3.894, p=
.001). That is, pilots who perceived higher risk in altitude and fuel risk dimension of RP-
Self reported that they experienced perceptual and judgmental errors more frequently
(5= .362, t= 3.319, p=.001). General low risk dimension of RP-Self was also predicted
perceptual and judgmental errors significantly (p=-.318, t= -3.079, p=.002). However,
everyday risk and VFR risk dimensions did not significantly predict perceptual and
judgmental errors. In the third step, organizational safety climate was added into the
model. It was found that organizational safety climate did not significantly predicted
perceptual and judgmental errors after controlling the effects of demographics and RP-
Self (R?= .142, F(7, 145)= 3.343, Sig. Fchange= .397, p= .002). In the second analysis,
skill-based errors were added into the model as an outcome variable, and organizational
safety climate significantly predicted skill based errors after controlling the effects of
demographics and risk perception for self (R?= .096, F(7, 145)= 2.207, p=.037). That is,
pilots who reported more positive organizational safety climate scored low on skill
based errors dimension (/= —.226, t= -2.765, p=.006). Routine violations were included
into the model as an outcome variable and the other three steps were kept the same in the
third analysis of the second block. Results showed that none of the variables in these
three steps was significantly predicted routine violations. In the fourth analysis,
procedural noncompliance was the outcome variable. Results showed that after
controlling the effects of demographic information and dimensions of risk perception for
self, organizational safety climate significantly predicted procedural noncompliance
(R?=.103, F(7, 145)= 2.379, p=.025).
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In other words, pilots who perceived organizational climate more positive reported that
they engaged procedural noncompliance less frequently (p=-.201, t= -2.474, p=.015).
In the last analysis of the block, improper procedure errors were included into the model.
Results showed that age was significantly predicted improper procedure errors (R>=
.054, F(2, 150)= 4.252, p= .016). Older pilots reported less improper procedure errors
than younger pilots (f=-.210,t= -2.643, p=.009). Although dimensions of risk
perception for self did not significantly predicted improper procedure errors after
controlling the effect of demographics (R?>= .077, F(6, 146)= 2.031, p=.065), improper
procedure errors were significantly predicted by organizational safety climate in the
third step of the model (R>= .119, F(7, 145)= 2.793, p= .009). Pilots who had more
positive perceptions about organizational safety climate reported that they engaged in

improper procedure errors less frequently (f=—-.212, t=-2.622, p=.010).

In the third block of the hierarchical regression analyses, sub-dimensions of ASLOC
were added in the second step of the model, and the first (age and flight hours in a month
and the third step (organizational safety climate) were kept the same as previous
analyses. In the first analysis of the third block, perceptual and judgmental errors were
added as an outcome variable (see Table 5.3). Results showed that age was significantly
predicted perceptual and judgmental errors (R?= .051, F(2, 152)= 4.074, p= .019). Older
pilots reported that they engaged in perceptual and judgmental errors less frequently
(f=-.218,t= -2.754, p=.007). After controlling the effects of control variables,
subscales of ASLOC were also significantly predicted perceptual and judgmental errors
(R?= .105, F(5, 149)= 3.471, p= .005). That is, pilots who scored higher on regulation
internalization reported less perceptual and judgmental errors (f=-.201, t= -2.405,
p=.017).
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However, after controlling the effects of demographics and dimensions of ASLOC,
organizational safety climate did not predicted perceptual and judgmental errors
significantly (R?= .104, F(6, 148)= 2.878, Sig. Fchange= .877, p= .011). In the second
analyses of the block, skill-based errors were added into the model. After controlling the
effects of demographics and subscales of ASLOC, organizational safety climate
significantly predicted skill based errors (R?= .087, F(6, 148)= 2.340, p= .035). Pilot
who had more positive perception about organizational climate reported less skill based
errors (f=-.212, t= -2.637, p=.009). After skill-based errors, routine violations were
added into the model as an outcome variable. Results showed that, after eliminating the
effect of the control variables, the dimensions of ASLOC significantly predicted routine
violations (R?= .076, F(5, 148)= 2.443, p= .037). Specifically, pilots who internalize
flight regulations more reported less routine violations (f=-.218, t= -2.558, p=.012).
Organizational safety climate also significantly predicted routine violations after
controlling the effects of ASLOC (R?= .102, F(6, 147)= 2.782, p= .014). That is, pilots
who had more positive perceptions of organizational safety climate reported that they
engaged in routine violations less frequently during flight operations (f=-.164, t= -
2.053, p=.042). When the outcome variable was procedural noncompliance, none of the
predictor variables had associations with procedural noncompliance. In the last analysis
of the block, improper procedure errors were included in the model as an outcome
variable. It was found that age vas significantly predicted improper procedure (R?= .045,
F(2, 152)= 3.575, p= .030). Older pilots reported less improper procedure errors than
younger pilots (f=-.189, t= -2.38, p=.018). In the second step of the analysis, it was
found that internality and regulation internalization predicted improper procedure errors
(R?%= .118, F(5, 149)= 3.982, p=.002).
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In other words, pilots scored high on internality reported more improper procedure
errors (f= .234,t= 2.850, p=.005), while pilots who internalized regulations more
reported less improper procedure errors (f=—.222, t= -2.678, p=.008). After controlling
the effects of demographics and dimensions of ASLOC, organizational safety climate
significantly predicted improper procedure (R?= .151, F(6, 148)= 4.380, p< .001), i.e.
pilots who had more positive perceptions about their organization’s safety climate

reported less improper procedure errors (= —.186, t= -2.396, p=.018).

In the fourth block of hierarchical regression analyses, dimensions of the risk perception
for others were entered into the model. The first and the third steps were again kept the
same (see Table 5.4). When the outcome variable was perceptual and judgmental errors,
age was the only variable that reached significance level (R*= .044, F(2, 137)= 3.128, p=
.047), and older pilots reported less perceptual and judgmental errors than younger pilots
(f=—.205, t= -2.448, p=.016). In addition, age in the first step (R*= .066, F(2, 137)=
4.843, p=.009) and organizational safety climate in the third step (R>= .107, F(6, 133)=
2.655, p=.018) reached significance when the outcome variable was improper procedure
errors. Both older pilots (f=—.240, t= -2.904, p=.004) and pilots who perceived their
organization’s safety climate more positive reported less improper procedure errors.
However, none of the variables reached significance when the outcome variables were

skill-based errors, routine violations, and procedural noncompliance, respectively.

In the last block of the hierarchical regression analyses, dimensions of SOB were
included in the second step of the model, and the first and the third steps were kept the
same as in the previous blocks of analyses (see Table 5.5). Perceptual errors were
predicted only by age (R?= .051, F(2, 152)= 4.074, p=.019). Older pilots reported that
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they experienced perceptual and judgmental errors less frequently (p=—-.218, t= -2.754,
p=.007). However, other variables in the model did not predicted perceptual and
judgmental errors significantly. Skill based errors were only predicted significantly by
organizational safety climate (R>= .093, F(6, 148)= 2.523, p= .024). That is, pilots who
scored high on organizational safety climate reported less skill-based errors
(B=—-.203, t= -2.380, p=.019). Improper procedure errors were predicted by age (R*=
045, F(2, 152)= 3.575, p=.030) and organizational safety climate (R>= .101, F(6, 148)=
2.780, p= .014). Older pilots reported less improper procedure errors (f=-.189, t= -
2.388, p=.018). Moreover, pilots who had more positive view of their organization’s
safety climate reported less improper procedure errors (f=—.194, t= -2.286, p=.024).
However, none of the variable reached the significance level when the outcome

variables were routine violations and procedural noncompliance.
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3.3.3. Exploratory Analysis for Mediation Effects between Study Variables

Mediation analysis was performed in order to explore the mediation effects between
current study variables. For the mediation analysis, indirect macro of Andrew Hayes was

used. Age and flight hours in a month were added into the analyses as control variables.

3.3.3.1. Organizational Safety Climate — Precondition for Behaviors — Pilot

Behaviors

In the first block mediation analyses, the relationship between organizational safety
climate, perceived stress in normal flight conditions and sub-dimensions of APilotBI
was examined but none of the analyses did reached the significance. In the second block
of mediation analysis, the relationship between organizational safety climate, risk
perception for self and for others, and sub-dimensions of APilotBl was investigated.

However, none of the analyses in second block did reach the significance level.

In the third block of the mediation analyses, the relationship between organizational
safety climate, locus of control and sub-dimensions of APilotBl was explored. Results
showed that the proposed model was significant when the outcome variable was routine
violations (R?=.089, F(4, 149)= 3.624, p=.008.). It was found that organizational safety
climate significantly predicted regulation internalization (B= .172, SE= .071, p= .016).
and routine violations (B= -.146, SE= .057, p= .012). Routine violations were also
predicted by regulation internalization (B= -.149, SE= .065, p= .023). The predictive
power of organizational safety climate on routine violations decreased after mediating
effect of regulation internalization was added into the model (B= -.120, SE= .065, p=
.023). Indirect effect of regulation internalization was tested on indirect macro of
Andrew Hayes (2008) with 5000 bootstrap. Indirect effect was also significant (B= -
026, SE= .019, 95% CI[-.077, -.002]). Therefore, regulation internalization partially
mediated the relationship between organizational safety climate and routine violations
(see Table 6.1 and Figure 3.1).
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Figure 3.1. The mediation effect between organizational safety climate, regulation

internalization and routine violations.

Regulation
Internalization

a= .172* b= -.149*

- _ *
Organizational Safety ¢= 146 Routine Violations

Climate

c’=-.120*
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Table 6.1. The Mediating Effect of Regulation Internalization on the Relationship

between Organizational Safety Climate and Routine Violations

B SE t p

Mediation path a (Organizational Safety
) ) o 172 071 2.438 016
Climate on Regulation Internalization)

Mediation path b (Regulation Internalization

L -.149 .065 -2.293  .023
on Routine violations)

Indirect Effect bootstrapped -.026 019

95 % Confidence Interval [-.077, -.002]
Total Effect, path ¢ (Organizational Safety

) _ o -.146 .057 -2.549 012
Climate on Routine Violation)

Direct Effect, path ¢’ (Organizational Safety

Climate on Routine Violation with -.120 .057 -2.087  .039
mediation)
Covariates
Age -.003 .005 -.614 541
Hours of Flight in a month -.004 .003 -1.085 .280

Model R2= .089, F(4, 149)= 3.624, p= .008

In the last block of the mediation analyses, organizational safety climate, safety
operation behaviors and sub-dimensions of APilotBl path was investigated. Results
showed that the relationship between organizational safety climate and routine violations
was mediated by crew communication and cooperation (R*= .083, F(4, 149)= 3.383, p=
.011). It was found that organizational safety climate was a significant predictor of both
crew communication and cooperation (B=.169, SE=.039, p< .001) and routine violations
(B=-.146, SE=.057, p=.012). Crew Communication and cooperation was also a

significant predictor of routine violations (B=-.247, SE=.119, p=.039). Predictive power
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of organizational safety climate disappeared when the mediating effect of crew
communication and cooperation was included into the model. Indirect effect of crew
communication and cooperation was also significant when tested on indirect macro of
Hayes with 5000 bootstrap (B= -.042, SE= .026, 95% CI[-.111, -.004]). Therefore, it
was concluded that crew communication and cooperation fully mediated the relationship
between organizational safety climate and routine violations (see Table 6.2 and Figure
3.2).

Table 6.2. The Mediating Effect of Crew Communication and Cooperation on the

Relationship between Organizational Safety Climate and Routine Violation

B SE t P

Mediation path a (Organizational Safety

Climate on Crew Communication and .169 .039 4.343 .000
Cooperation)

Mediation path b (Crew Communication and

: L -.247 119 -2.085 .039
Cooperation on Routine violations)

Indirect Effect bootstrapped -.042 .026
95 % Confidence Interval [-.111, -.004]

Total Effect, path ¢ (Organizational Safety
) _ o -.146 .057 -2.549 012
Climate on Routine Violation)

Direct Effect, path ¢’ (Organizational Safety

Climate on Routine Violation with -.120 .057 -1.732  .085
mediation)
Covariates
Age -.001 .005 -112 911
Hours of Flight in a month -.004 .003 -1.227 222

Model R2= .083, F(4, 149)= 3.383, p=.011
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Figure 3.2. The mediation effect of Crew Communication and Cooperation on the
Relationship between organizational safety climate and routine violations.

Crew
Communication
and Cooperation

a=.169*** b=-.247*
Organizational c=-.146* Routine
Safety Climate Violations
¢’=-.10409)

3.3.3.2. Exploratory Analysis for Mediation Effects between Preconditions for

Behaviors

Previous research suggested that the relationship between locus of control and safety
operation behaviors was mediated by risk perception of pilots (You et al., 2009).
Therefore, mediation effects between preconditions for behaviors were also examined in
the current thesis study. Indirect macro of Andrew Hayes was used to test the indirect

effects. Age and flight hours in a month were included as control variable in the model.

When the predictor variables were sub-dimensions of LOC and the outcome variables
were sub-dimensions of SOB, risk perception for others scale did not significantly

mediate the relationships.

When the mediator variables were risk perception for self, Altitude and fuel risk for self

mediated the relationship between regulation internalization and crew and automation
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system management (R?=.113, F(4, 148)= 4.704, p= .001). Regulation internalization
significantly predicted altitude and fuel risk (B= -4.918, SE= 2.067, p= .019) and crew
and automation system management (B=.136, SE= .045, p=.003). Altitude and fuel risk
also predicted crew and automation system management (B= -.004, SE= .002, p= .017).
Predictive power of regulation internalization on crew and automation system
management was declined after the mediating effect of altitude and fuel risk was entered
into the model (B=.115, SE=.045, p=.011). The indirect effect with 5000 bootstrap was
also significant (B= .022, SE= .013, 95% CI[ .003, .055]). Therefore, it was concluded
that the relationship between regulation internalization and crew and automation system
management was mediated by altitude and fuel risk (see Table 6.3 and Figure 2.3). In
addition to this, altitude and fuel risk mediated the relationship between regulation
internalization and crew communication and cooperation (R?=.141, F(4, 148)= 6.082, p<
.001). Regulation Internalization was a significant predictor of altitude and fuel risk (B=
-4.918, SE= 2.067, p= .019) and crew communication and cooperation (B= .124, SE=
.046, p= .008). Altitude and fuel risk was also a significant predictor of crew
communication and cooperation (B= -.004, SE= .002, p= .025). The predictor power of
regulation internalization on crew communication and cooperation was declined after
the mediating effect of altitude and fuel risk was added into the model (B= .104, SE=
047, p=.027). Indirect effect was also tested with 5000 bootstrap and it was significant
(B= .022, SE= .013, 95% CI[ .003, .053]). Therefore, it was concluded that the
relationship between regulation internalization and crew communication and
cooperation was partially mediated by altitude and fuel risk (see Table 6.4 and Figure
3.4).
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Table 6.3. The Mediating Effect of Altitude and Fuel Risk on the Relationship between
Regulation Internalization and Crew and Automation System Management

B SE t p

Mediation path a (Regulation
o ) ] -4918  2.067 -2.380  .019
Internalization on Altitude and Fuel Risk)

Mediation path b (Altitude and Fuel Risk on

_ -.004 .002 -2.407 017
Crew and Automation System Management)
Indirect Effect bootstrapped -.022 .013

95 % Confidence Interval [ .003, .055]

Total Effect, path ¢  (Regulation

Internalization on Crew and Automation .136 .045 3.051 .003
System Management)

Direct Effect, path ¢ (Regulation

Internalization on Crew and Automation .115 .045 2.582 011

System Management with mediation)

Covariates
Age .006 .003 1.699 .092
Hours of Flight in a month -.001 .002 -.222 824

Model R2= .113, F(4, 148)= 4.704, p= .001

88



Figure 3.3. The mediation effect of Altitude and Fuel Risk on the Relationship between
Regulation Internalization and Crew and Automation System Management

=

[ Regulation c=.136** [Crew and Automation

Altitude and
Fuel Risk
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Table 6.4 The Mediating Effect of Altitude and Fuel Risk on the Relationship between

Regulation Internalization and Crew Communication and Cooperation

B SE t p

Mediation path a (Regulation
-4918  2.067 -2.380 .019
Internalization on Altitude and Fuel Risk)

Mediation path b (Altitude and Fuel Risk

o ) -.004 .002 -2.273  .025
on Crew Communication and Cooperation)
Indirect Effect bootstrapped -.022 .013

95 % Confidence Interval [ .003, .053]

Total Effect, path ¢ (Regulation

Internalization on Crew Communication and .124 .046 2.687 .008
Cooperation)

Direct Effect, path ¢ (Regulation

Internalization on Crew Communication and .104 .047 2.239 .027

Cooperation with mediation)

Covariates
Age 012 .004 3.282 .001
Hours of Flight in a month -.001 .002 -.299 .766

Model R2= .141, F(4, 148)= 6.082, p< .001
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Figure 3.4. The mediation effect of Altitude and Fuel Risk on the Relationship between

Regulation Internalization and Crew Communication and Cooperation
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CHAPTER IV

DISCUSSION

4.1 Overview

The current study, it is aimed to examine the relationship between organizational safety
climate, precondition for unsafe acts and unsafe acts of commercial aviation pilots in
Turkey. Before conducting main analyses, adaptations of Aviation Safety Climate Scale
(ASCS), Aviation Safety Locus of Control scale (ASLOC), Risk Perception-Self and -
Other (RP-Self and RP-Other), and Safety Operation Behavior scale (SOB), factor
structure of the adapted scales and newly developed Airline Pilots Behavior Inventory
(APilotBI), and differences between both pilots from different school background and
Captain pilots (CP) and First Officers (F/O) in terms of study variables were examined.
After that, the relationship between study variables were investigated based on the
HFACS framework.

In the following section, evaluations of factor structures, of comparisons between groups
and of the relationship between study variables will be discussed. Afterwards, the
possible contributions, and limitations and suggestions for future researches will be

presented.
4.2. Evaluations of Factor Structure Examinations
4.2.1. Evaluation of Airline Pilots Behavior Inventory Factor Structure

The factor structure of newly developed Airline Pilots Behavior Inventory (APilotBl)
was examined firstly. Five-factor structure was found by using principal component
analysis. The factor structure of APilotBl was consistent with unsafe acts classification
of Shappell and Wiegmann (2000).
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Shappell and Wiegmann (2000) classified errors and violations into sub-categories based
on the investigation of aviation accident databases. They proposed that errors can be
classified into three categories; perceptual errors, skill-based errors and decision errors.
Violations also classified into two categories; routine and exceptional violations. Factor
labels of APilotBIl were given based on the classification of Shappell and Wiegmann
(2000). Internal reliability coefficients of the factors were satisfactory.

The initial APilotBI composed of 46 items. However, seven of the items were excluded
from further analyses. Item 13 which is “After climbing transition altitude, setting all
main and standby altimeters as 29.92 inHg/1013.3 (hPa) but skipping crosscheck” was
excluded due to low loading than .30. Remaining six items which are item 5 “Forgetting
to adjust seat before flight”, item 7 “Feeling no need to do briefing for flight route before
flight”, item 22 “Not adjusting appropriate thrust/N1 value while turbulence”, item 28
“Not mentioning system changes made vocally”, item 29 “Focusing on takeoff traffic
and forgetting to check engine instruments and speed indicators while takeoff”, and item
38 “Using wrong taxi way in an airport that have not been before” were excluded
because of loading more than one factor approximately equal. This means that these six
items did not reflect the differences between factors. Therefore, these items were
decided to be excluded from further analysis in order to eliminate confusion between
factors.

4.2.2. Evaluation of Aviation Safety Locus of Control Factor Structure

The examination of Aviation Safety Locus of Control Scale factor structure were
conducted by using principal component analysis. The results revealed three factor
structure of ASLOC. Factors were labeled as fate, internality and regulation

internalization.

In the original scale development study, Hunter (2002) stated that principal component
analysis revealed 7 factor based on eigenvalues greater than 1.0. He proposed that failing

to find a single dominant factor to show externality-internality continuum can be
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interpreted as externality and internality are distinct constructs rather than different poles
of a continuum. Because he failed to find clear factor structure of ASLOC, he proposed
two factors; externality and internality. However, as interpreted from the development
article, this proposed factor structure is based on theory rather than based on component

analysis results.

In the present study, three factor structure of ASLOC was revealed. Regulation
internalization, contrary to Hunter, came up as a distinct factor after principal
component analysis. The possible reason for this can be that aviation safety is mainly
governed by rules and regulations. Pilots are taught these rules and regulations from the
very beginning of their trainings. They are also expected to be committed to these rules
and regulations during their flight careers. From the beginning of their career, they were
expected to realize that these rules and regulations were formed to ensure flight safety.
Therefore, pilots may think that following these rules and regulations can increase flight

safety and help pilots internalize them.

4.2.3. Evaluation of Risk Perception-Self and Risk Perception-Other Factor

Structures

In the original Risk Perception-Self scale (RP-Self), Hunter (2006) proposed five factor
structure for RP-Self scale. Contrary to Hunter, four factor structure was revealed for

RP-Self based on principal component analysis.

The problem of original RP-Self factor structure is that some items were located in more
than one factors although Hunter proposed a clear factor structure. For example, item 2
“Jaywalk (cross in the middle of the block) across a busy downtown street” was located
both in high risk and everyday risk factors in the original factor structure. Item 8 “Take a
two-hour sightseeing flight over an area of wooded valleys and hills, at 3,000 above
ground level” was also located both in general flight risk and altitude risk factors in the

original form.
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In the present study, item 18 “Start a light aircraft with a dead battery by hand-propping
it” did not included in the questionnaire because this item did not appropriate in
commercial aviation context. The data was collected with the remaining 25 items. The
first factor was labeled as altitude and fuel risk because items related to flight altitude
and remaining fuel after landing were highly loaded in this factor. This factor was
similar to Hunter’s altitude risk factor. Different than original factor structure, items
related to remaining fuel after landing were also loaded in the same factor with altitude
risk items in the present study. The possible reason for this is that pilots might perceive
the risks inherent in altitude situations and remaining fuel situations approximately
equal. In the second factor, surprisingly, pilots rated the situations such as “Drive your
car on a freeway near your home during the day, at 120 km/h in moderate traffic” and
“Make a two-hour cross country flight with friends, without checking your weight and
balance” similarly. The items loaded in this factor was mainly related to situations which
one might easily lose the control of the vehicle or of the situation. Therefore, pilot might
perceive similar risks in these situations. In the third factor, items related to both daily
risks and general flight risk were loaded. What is surprising in this factor is that pilots
perceive turning for final approach with a 45-degree bank and climbing 25th floor with
an elevator approximately equal in terms of risks. This might be because pilots might get
used to the risk in normal flight conditions and might perceive that normal flight risks
are as low as climbing 25. floor with an elevator. VFR risks which Hunter did not
mention as distinct factor was found as the fourth factor. In this factor, two items were
loaded. This might be because low visibility is associated with not being aware of what
is going around. Consequently, being not aware of what comes next might affect pilot

perceptions of the risks inherent in the situations.

Risk Perception-Other scale was found to be suitable for three factor structure by using
PCA. This factor structure was supports the original factor structure proposed by Hunter
(2006). In his original development study, Hunter stated that high risk factor, the third
factor, has low internal reliability coefficient. However, the internal reliability

coefficient for third factor which is .85 was found sufficient.
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4.2.4. Evaluation of Safety Operation Behavior Factor Structure

You et al. (2009) proposed four factor structure for Safety Operation Behavior scale
(SOB). Contrary to You et. al., three factor structure was found in the present study.
Although situation awareness and decision making and communication and cooperation
factors are similar to original factor structure, items related to automation system
understanding and leadership and management factors are loaded at the first factor in the
present study. Consequently, this factor was labeled as crew and automation system
management. The possible reason for this might be because CRM trainings are designed
to improve managerial skills of pilots as well as social and inter personal skills (Flin et.
al., 2003). Therefore, managerial skills for pilots might be perceived as both managing

automation systems and management of crew duties.
4.2.5. Evaluation of Aviation Safety Climate Factor Structure

The original factor structure of Aviation Safety Climate Scale was proposed as three
factors by Evans, Glendon and Creed (2007). Contrary to original factor structure, one

factor was found among Turkish pilot sample in the present study.

The FAA (2006) emphasized the role of the top management to develop and sustain a
strong safety climate in the organization. Managers are expected to actively participate
in safety related issues. Moreover, they are expected to allocate sufficient amount of
resources on pilots’ trainings as well as equipment and maintenance. Consequently, one
might think that safety climate factors proposed by Evans, Glendon and Creed (2007)
are in the responsibility of management level. In Turkey, Directorate General of Civil
Aviation (DGCA, 2012) stated that managers of commercial aviation organizations are
responsible for developing and sustaining trainings and safety communication within
organizations. It was emphasized that management personnel were responsible for
setting safety standards, evaluating safety performances, developing safety trainings and

openly communicate about safety issues. Thus, Turkish airline pilots might perceive
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these factors as a whole responsibility of manager and might not separate management

commitment from safety training, and equipment and maintenance.
4.3. Evaluation of Comparisons between Groups on Study Variables
4.3.1. Comparison of Incident Recording based on Study Variables

Accidents are rare events, especially in aviation context. Therefore, analyzing incident
records may give more explanatory results. For this purpose, the comparison of incident

recording based on study variables was conducted.

Independent sample t-test was conducted to examine the differences between pilots with
incident records and pilots with no incident records. The only significant resultwas
found for routine violations. That is, pilots who experienced at least one incident in their
careers reported engaging in more routine violations. This finding is in line with the
accident literature. In their review, Stradling et. al. (1998) stated that violations were
positively associated with accidents. In their meta-analysis of 70 studies, Winter and
Dodou (2010) also found that violations were associated with accident history. In the
aviation context, Shappel and Wiegmann found that 26.4% of the aviation accidents
caused by violations. Although literature support comes from accident records, similar
results was found based on self-reported incident recording in the present study. This
might be a support for previous studies analyzing the relationship between unsafe acts
and accidents.

4.3.2. Comparison of Pilots from Military Aviation School Background and Civil
Aviation School Background on Study Variables

Because majority of current commercial aviation pilots in Turkey has military
background, the comparison between pilots from different backgrounds based on study

variables was examined.

The results showed that pilots from civil aviation school background reported more

improper procedure error and high perceived VFR risk than pilots from military aviation
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background. However, pilots from military aviation background scored higher on
situation awareness and decision making, and communication and cooperation. The
possible reason for this is that military pilots might expected to take more risks, to be
more aware of their surrounding and to respond situations more quickly. They might
also be expected to follow procedures more strictly. Consequently, this might result in
decreased improper procedure errors and also decrease in perception of VFR risks.
Moreover, it was suggested that there is a much smaller margin for error in military than
in civil aviation (Kanki, Helmreich & Anca, 2010). Therefore, pilots from military
aviation background might reported less improper procedure errors because they were
trained to operate in these smaller margins. It was also suggested that military aviation
is philosophically different than civil aviation (Kanki, Helmreich & Anca, 2010). The
main purpose of military aviation is mission accomplishment, not safety. Military pilots
are expected to operate easily in tough conditions. This may help to understand why they
reported lower risk in VFR conditions. In addition to these, crew communication and
cooperation is expected to be maximized in order to improve mission effectiveness in
military aviation. Thus, pilots from military background might transfer these skills into
their civil aviation career where communication and cooperation was highly important
for flight safety. To best of the knowledge, there is little research focusing on differences
between pilots from different backgrounds. Therefore, these results might be a

contribution to the aviation safety literature.

Literature suggests that civil aviation pilots showed more internal LOC than military
aviation pilots (Joseph & Ganesh, 2006). However, there is no difference found between
pilots from military background and civil aviation background in terms of LOC.

4.3.3. Comparison between Perceived Risk for Self and for Others

In the present study, it is found that pilots scored lower in RP-Self scale than RP-Other
scale. This means that pilots evaluate the situations less risky for themselves than for

others. This result supports the result of Hunter (2002). The possible reason for this
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might be that pilots might evaluate their skills more than actual, and this might create

illusion on perceived risks.
4.4. Evaluation of the Findings from Main Analyses
4.4.1. Evaluation of the Prediction Relationship Between Study Variables

A total of 5 block hierarchical regression analysis were conducted to investigate the
relationships between study variables based on HFACS framework. In every block of
the analysis, age and flight hours in a month were added as control variables in the first
step. In the second step, preconditions for unsafe acts i.e. stress, locus of control, risk
perception- self and -other, and safety operation behavior was included into the model
separately in each block. In the third step, safety climate was entered into the model. The

dependent variable in these block of analysis was factors of APilotBI.

In the first block of hierarchical regression, the predictor power of perceived stress and
safety climate on unsafe acts was examined. In their study, Dorn and Matthews (1995)
found that high levels of stress were associated with higher errors. In the present study,
the results provide a support for literature. It was found that perceived stress in normal
flight conditions positively predicted both perceptual and judgmental errors and
improper procedure errors in the second step, after the effects of age and exposure (i.e.
flight hours in a month) were controlled. When pilots feel high levels of stress even in
normal flight conditions (i.e. no emergency or threat conditions), they might fail to focus
their attention on what they are engaging in and also fail to follow related procedures.
High levels of stress might also create confusion in their mind. Consequently, they might
be more vulnerable to make errors. Martinussen and Hunter (2010) proposed that stress
resulted in perceptual and cognitive tunneling, reductive thinking and filtering, decision
making without exploring all relevant information, decisions made in a hurry and
applying old procedures. Therefore, when pilots feel highly stressed during flight, they
might canalize their attention only into controlling the aircraft. As a result, they might

fail to perceive relevant cues and commit perceptual and judgmental errors. In addition,
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because high stress makes pilots fail to explore all relevant information and make their
decisions in a hurry, pilots might sometimes fail to apply proper procedures dictated by
rules and regulations. Therefore, they might commit more improper procedure errors
when they are highly stressed. Contrary to perceptual and judgmental errors and
improper procedure errors, perceived stress did not predict skill-based errors, routine
violations and procedural noncompliance. In the third step, organizational safety climate
was entered into the model. The results showed that organizational safety climate
negatively predicted skill-based errors, and improper procedure errors. Although the
present study failed to show safety training as a distinct factor of safety climate. Evans,
Glendon and Creed (2007) proposed that organizational safety climate was composed of
three factors; management commitment and safety communication, safety training and
equipment and maintenance. Shappell et. al. (2007) proposed that skills can be
developed by appropriate trainings. Consequently, because safety training is an
important part of the safety climate, perceived positive safety climate might associated
increased effectiveness of safety training. As a result, pilots might commit less skill-
based errors during flight operations. This indicates that positive safety climate may help
to reduce the number of skill based errors, the leading cause of aviation accidents
(Shappell et. al., 2007), committed by airline pilots which in turn increase the flight
safety. In addition to effective safety training, positive safety climate might indicate that
importance of following rules and regulations within organization is clearly understood
by operators. This can be achieved by active communication and cooperation between
management level and the operators. Thus, pilots who clearly understand why, how and
when these rules and regulations should be applied might be more likely to follow
procedures truly. Reason (1990) also suggested that positive safety climate within
organization might prompt operators to comply safety practices, and reduce
noncompliance. This indicates that positive safety climate can decrease the number of
procedural noncompliance. The present study provides a support for this view. It was

found that safety climate negatively predicted procedural noncompliance of Turkish
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airline pilots. That is, pilots who perceived safety climate within organization as positive

committed less procedural noncompliance.

In the second block of hierarchical analyses, factors of ASLOC were entered into the
model in the second step. The first step (i.e. age and flight hours in a month) and the
third step (safety climate) were kept the same. The result showed that regulation
internalization is the only predictor of perceptual and judgmental errors in this block.
That is, pilots who internalize regulations more reported less perceptual and judgmental
errors. Regulation internalization indicates the pilots’ attitudes on increasing flight safety
by following safety regulations. That is, when pilots think that increasing flight safety is
in their hands and it can be achievable by following regulations, they might be more
likely to internalize safety regulations. Consequently, internalizing the regulations might
provide pilots a cognitive map about what should be given attention, when the attention
is given on certain cues, and how these cues should be interpreted all of which might be
important to reduce perceptual and judgmental errors. In this block, it is found that skill-
based errors are only predicted by safety climate negatively. When the outcome
variables were routine violations and procedural noncompliance separately, it is found
that regulation internalization negatively predicted both routine violations and
procedural noncompliance. The possible reason for this might be the responsibility felt
by pilots about flight safety. Pilots who internalize safety regulations might believe that
they are responsible for safety of passengers, crew and also aircraft. Therefore, this
belief of responsibility leads them to avoid routine violations and procedural
noncompliance. After controlling the effect of regulation internalization, safety climate
negatively and significantly predicted both routine violations and procedural
noncompliance. As stated before, positive safety climate is associated with compliance
to rules and regulations (Reason, 1990). Therefore, it is not surprising that pilots who
perceived positive safety climate in their organization reported less routine violations
and procedural noncompliance. When the outcome variable is improper procedure
errors, regulation internalization also negatively predicted improper procedure errors.

The possible reason for this might be that regulations are most of the time a guidance for
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the pilots. Therefore, pilots might avoid applying wrong procedures by relying on this
guidance provided by regulations. Organizational safety climate also negatively
predicted improper procedure errors in the third step. As stated earlier, positive safety
climate could be an indicator of the clear communication and cooperation between
managers and operators. Therefore, pilots who clearly understand why, how and when
these rules and regulations should be applied might be more likely to follow procedures
truly. What is surprising for improper procedure errors is that internality positively
predicted improper procedure errors. That is, when pilots think that the outcome of the
situation was under their own control they are more likely to apply inappropriate
procedures. Although research proposed a positive association between internality and
the number of self-reported errors among driver sample (Ozkan & Lajunen, 2005),
aviation literature suggests that pilots’ internality is associated with higher SOBs.
However, the possible reason why the contradictory result is found in the present study
is that when pilots believe their control over the situations they might not need to
explore all relevant information. Therefore, lack of information might lead them to apply

inappropriate procedures.

In the third block of hierarchical regression analyses, factors of risk perception-self scale
were entered into the model as a second step. The first and the last step were kept the
same. The results showed that altitude and fuel risk positively predicted perceptual and
judgmental errors after controlling the effects of age and exposure. Shappell and
Wiegmann (2000) suggested that perceptual errors mostly occur while flying at night, in
an adverse weather or flying over featureless terrain that might lead pilot to misjudge the
situation of the aircraft. When looking at the scenarios loaded on altitude and fuel risk
factor, it is not surprising that altitude and fuel risk scenarios positively predicted
perceptual and judgmental errors, and provide support for Shappell and Wiegmann’s
results (2000). In the present study, it was also found that VFR risk negatively predicted
perceptual and judgmental errors. That is, if pilots operating in marginal VFR perceive
the risk as high, they committed less perceptual and judgmental errors. Although

literature suggests that the likelihood of perceptual errors occurrence is higher in adverse
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weather conditions, the present study found the contrary result. The possible reason for
this might be that pilots operating in marginal VFR are aware of the deteriorating
condition of the weather, thus, they might show high levels of vigilance. Also, they
might be more attentive to detect relevant cues regarding the operation safety.
Consequently, they may decrease the chance of committing perceptual and judgmental
errors. In the third block, skill-based errors, routine violations, procedural
noncompliance and improper procedure errors are only predicted by safety climate

negatively.

In the fourth block of the hierarchical analyses, risk perception- other was entered into
the model in the second step. None of the variables significantly predicted the unsafe
acts after controlling for age and exposure. The possible explanation for this might be
that risk perception other scale measures the perception of pilots about the risk inherent
in the situations for other pilots. Therefore, when they think the situation was risky for
other pilots, this might not affect their own behaviors. Moreover, in the fifth block of the
hierarchical regression analysis, none of the factors of SOB did not significantly
predicted the unsafe acts of the pilots suprisingly. Although CRM trainings were
suggested to be effective for safety attitudes of pilots, behavioral markers of the CRM
trainings did not predict unsafe acts of the pilots. Therefore, managers should be aware
that developing safer attitudes might not guarantee the behavior change.

4.4.2. Evaluation of Mediation Effects Between Study Variables

In order to examine the paths between safety climate, preconditions for unsafe acts and
unsafe acts, mediation analyses were conducted. Four different mediation paths were

found in the present study.

Literature suggests that attitudes regarding locus of control have an influence on
people’s risk perceptions. It was proposed that pilots who had more internality scores
were more likely to detect risks inherent in the situations (You, Ji & Han, 2013). It was

also found that perceived risks were associated with committing SOBs. That is, pilots
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committed higher SOBs when they perceive higher risk inherent in the situations (Ji et.
al., 2011). You, Ji and Han (2013) also stated that the relationship between internality
and SOBs mediated by risk perception of pilots. However, the present study found
contrary results. It was found that regulation internalization was negatively associated
with altitude and fuel risk which, in turn, leads to decrease in crew and automation
system management. That is, when pilots scored high on regulation internalization, they
perceive the risk regarding altitude and fuel deficiencies less. Thus, they committed less
SOBs regarding crew and automation system management although regulation
internalization has positive direct relationship with crew and automation system
management. Moreover, the present study also found that the relationship between
regulation internalization and crew communication and cooperation was mediated by
perceived altitude and fuel risk. That is, higher regulation internalization was associated
with a decrease in perceived risk regarding altitude and fuel deficiencies which, in turn,
result in decreased communication and cooperation among crew members. The possible
reason for this contrary results is that previous results are related to internality factor of
ASLOC. However, regulation internalization came up as a new factor in ASLOC.
Therefore, future research should be conducted on regulation internalization in order to
clarify the relationship between LOC, risk perception and SOBs.

Similar to hierarchical regression results, it was found that the relationship between
safety climate and routine violations was partially mediated by regulation
internalization. That is, positive safety climate lead to increase in regulation
internalization which, in turn, result in decreased routine violations as well as the
negative association between safety climate and routine violations. Because safety
climate indicates operators’ perceptions and attitudes about safety related rules,
regulations and procedures (Glendon, Clarke & McKenna, 2006), positive safety climate
might result in the belief that pilots have the control of the situations when they apply
the safety rules and regulations. This, as a result, might lead to decrease in the number of
routine violations committed. Therefore, this finding of the present study provide some
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support for the idea that violations can be reduced by developing positive safety climate

and consequently regulation internalization of workers.

Positive safety climate might also contribute to the development of open communication
among operators. Literature suggests that crew might fail to warn each other or report
the unsafe acts of each other (lon, 2011). For instance, if violations were committed by
experienced pilots, other crew members might think that “s/he knows the better”. This
might result in decreased reporting of violations. The reverse condition is also possible.
When less experienced pilots warn the experienced pilots regarding violations, the
experienced pilots might ignore the warnings. Therefore, positive safety climate might
open communication channels between crew members. Thus, warnings can be made and
be taken into consideration regardless of the position and the experience. The present
study provides some support for this. It was found that the relationship between safety
climate and routine violations was fully mediated by crew communication and
cooperation. Perceived positive safety climate leads to increase in communication and
cooperation among crew members which, in turn, resulst in decreased routine violations.
This indicates that in order to reduce routine violations and increase safety compliance,
organizations should develop positive safety climate within organizations and encourage
open communication and cooperation among crew member by sustaining positive safety

climate.
4.5. Contributions of the Present Study

The present study provides some contribution to aviation safety research. The first
contribution of the present study is the examination of the relationships between study
variables withinthe framework of HFACS. Previous research has used the HFACS
framework in order to analyze the causes of the accidents in the aviation accident
databases. Moreover, HFACS was developed in order to provide a comprehensive
framework for accident investigators (Shappell & Wiegmann, 2001). At the best of the
knowledge, the present study is the first study that used HFACS framework in order to
predict unsafe acts of the pilots. Therefore, the present study proposed that HFACS
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framework can also be used to investigate possible predictors and contributors of unsafe
acts from individual level, supervisory level and organizational level. Moreover, the
possible predictors and contributors of unsafe acts were revealed by the present study
based on HFACS framework. Therefore, the results of the present study can be applied

to increase flight safety.

The second contribution of the present study is the development of unsafe acts inventory
for airline pilots which is Airline Pilots Behavior Inventory (APilotBI). Although pilot
behaviors are the direct causes of aviation accidents and has got a lot of attention from
aviation researchers, behavior measures are mainly focused on measuring or
investigating the behavioral markers of CRM trainings. However, the investigation of
pilot behaviors should also be focused on the direct causes of the accidents, not only
focusing on the effective transfer of the trainings into behavioral practices. At the best of
the knowledge, there was no tool to measure unsafe acts of the pilots. Therefore, the
present study provides a reliable measurement tool for pilot behaviors. This tool,
APilotBI, can be used as anonymous behavioral reporting within aviation organizations.
Therefore, organizations can examine the behavioral patterns of their pilots and develop

or enhance pilot trainings in order to reduce unsafe acts.

Another contribution of the present study is that it revealed regulation internalization, a
new factor provided for the aviation literature, is more important factor than internality
of the pilots in order to reduce unsafe acts. Thus, organizations can develop their safety
climate and sustain a positive safety climate in order to increase the regulation
internalization attitudes of their pilots. Managers of the aviation organizations might
actively communicate and cooperate with their pilots while applying rules, regulations
and procedure regarding flight safety, this might help pilots to understand why these are
important to increase flight safety, how and when these should be applied and followed.
Consequently, it might help pilots to internalize safety related rules, regulations and

procedures, and to increase their safety performances.
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The last contribution of the present study is that, the present study is the first study that
investigates the predictors and contributors of the unsafe acts among Turkish airline
pilots sample. Although there are some studies that investigates the aviation accidents,
cultural differences among pilots in terms of CRM and the effectiveness of Safety
Management Systems, there was no study conducted to examine possible predictors and
contributors of unsafe acts from individual and organizational level among Turkish
airline pilot sample. Therefore, the present study is important to show the profile of

aviation safety-related factors among Turkish pilot sample.
4.6. Limitations and Future Suggestions of the Present Study

Although the present study makes some contributions in aviation safety literature, it is
not without some limitations. First of all, self-reported measures were used to collect
data in the present study. Literature suggests that self-reported measures are vulnerable
to socially desirable responding. Because flight safety is crucial issue in aviation
industry, the data of the present study might highly be affected by socially desirable
responding. Especially for ASCS and APilotBI questionnaires, social desirability might
be a real problem because pilots might show their behaviors and organizations safety
climate better that the actual. Although social desirability questionnaire did not used to
reduce drop-outs in the present study because of the length of the survey package, future
researches can use social desirability questionnaire in order to ensure that the self-
reported measures are affected by socially desirable responding. Moreover, future
researches can use more objective measures such as in-flight observations or simulator

observations in order to measure unsafe acts of the pilots.

The other limitation of the present study is the limited sample size. In the present study,
the data was collected from 155 airline pilots. Especially for examining factor structure
of the APilotBlI, the limited sample size was a problem for the researcher. Although
incomplete responses were used to eliminate this limitation, future researches may
collect their data from larger sample and examine the results of the present study,

especially the factor structure of APilotBI.
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Another limitation of the present study is that the supervisory level did not include into
the scope of the present study. However, literature suggests that supervisory influences
had an effect on the accident causation (Shappell & Wiegmann, 2001). Therefore, future
researches should include supervisory level in order to provide more comprehensive

results as well as preconditions for unsafe acts and organizational influences.
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Appendix B: Informed Consent Form

Gonullu Katilim Formu

Bu ¢alisma Orta Dogu Teknik Universitesi dgretim iiyelerinden Dog. Dr. Tiirker
Ozkan danismanliginda Trafik ve Ulasim Psikolojisi yiiksek lisans dgrencisi tarafindan
tez c¢aligmasi olarak yiriitilmektedir. Calismanin amact; kurum gilivenlik kiiltiird,
kontrol odagi ve risk algisinin pilotlarin giivenli operasyon davranislari tizerindeki
etkisini arastirmaktir. Calismada fiziksel veya psikolojik rahatsizliga neden olacak
sorular bulunmamaktadir ancak, bdyle bir rahatsizlik hissettiginizde istediginiz zaman

calismay1 birakabilirsiniz.

Elde edilen bilgiler sadece bilimsel arastirma ve yayinlarda kullanilacaktir.

Calisma kapsaminda hicbir kisisel veri ya da kurum bilgisi istenmeyecek ve

kullanilmayacaktir. Calisma hakkinda daha fazla bilgi edinmek icin asagida iletisim

bilgileri verilen arastirmacilar ile iletisime gegebilirsiniz. Bu arastirmaya katildiginiz ve

verdiginiz destek i¢in ¢ok tesekkiir ederiz.

Dog. Dr. Tiirker Ozkan (E-posta: ozturker@metu.edu.tr ; Tel: 0312 210 5118)

Psk. Gizem Serin (E-posta: gizemsrnn@gmail.com; Tel: 0546 840 0770)

Bu ¢alismaya tamamen goniillii olarak katilyyorum ve istedigim zaman yarida
kesip ¢ikabilecegimi biliyorum. Verdigim bilgilerin bilimsel amag¢h yayimlarda

kullanilmasini kabul ediyorum.
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Appendix C: Demographic Information From

1)
2)
3)

4)

5)

6)
7)
8)
9
10)
11)
12)

Yasiniz:
Cinsiyetiniz: O Kadm [0 Erkek
Egitim durumunuz:
a. Ilkokul
Lise
Universite
Yiiksek Lisans
Doktora

® o0 o

Mesleki egitiminizi aldiginiz okul:
a. Askeri Havacilik Okulu
b. Sivil Havacilik Okulu

Calistiginiz pozisyon:
a. Kaptan Pilot
b. 2. Pilot (Yardimci Pilot)

Kag yildir sivil ticari havacilik alaninda profesyonel olarak uguyorsunuz?
Sivil ticari havacilik alaninda saatlik ugus deneyiminiz:
Bir yilda ortalama kag saat uguyorsunuz?
Bir yilda ortalama kag kilometre uguyorsunuz?
Suan kullandiginiz ug¢agin tipi nedir?

Suan kullandiginiz ucagin yolcu kapasitesi nedir?
Ucus sirasinda hissettiginiz stresin seviyesini belirtiniz:

Stressiz

Cok
Stresli

0

1 2 3 4 5 6 7 8 9
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Appendix D: Airline Pilot Behavior Inventory

Pilot Davrams Olcegi

Asagida pilotlarin ugus Oncesi, sirast ve sonrasinda sergiledigi bazi davranmiglar
verilmistir. Bu davranislar1 “ne siklikla” sergilediginizi belirtiniz.

1= Hig bir zaman

2= Nadiren

3= Bazen

4= Oldukga sik

5= Sik sik

6= Neredeyse her zaman

7= Uygun degil

1 2 3 4 5 6 7
Higbir Neredeyse | Uygun
Zaman Her Zaman | degil

1) Ugagmm  basina
gelindiginde
gerekli teknik
kontrolleri
eksiksiz  yerine
getirmek

2) NOTAM’lar/
AIS/ MET
brifing
dokiimanlarinin 1 2 3 4 5 6 7
ucaktan mevcut
olup olmadigimni
kontrol etmek

3) Fark etmeden
yanlhs flap agis1 1 2 3 4 5 6 7
set etmek

4) Kalkistan sonra
bir siireligine inis
takimlarini
kapatmay1
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unutmak

5) Ugus oncesi
koltugu
sabitlemeyi
(ayarlamay1)
unutmak

6) Fark  etmeden,
uculacak rota i¢in
kalkis brifingi

yapmamak

7) Ugus oncesi,
uculacak rota i¢in
kalkis  brifingi

yapmaya gerek

duymamak
8) Kalkis igin piste
gelirken dis

1siklarin acik
olmadigin1 ~ fark

etmemek
9) Taksi sirasinda
biitiin izinleri

tekrar kontrol

etmeye gerek
duymamak

10) Normal sartlarda,
taksi  yaparken
hiz limitlerini

asmamak

11) Checklistleri
tamamlarken, bir
ya da birden ¢ok
maddeyi_unutmak

12) Kalkis sirasinda,
Onden kalkan
trafigin
tlirbiilansini
onemsememek

13) Transition (TA)
irtifas1  gegilince
tiim ana ve yedek
altimetreleri
29.92
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inHg/1013.3
(hPa) olarak
ayarlamak ancak
capraz
kontroliinii
atlamak

14)Omuz  baglarin
10.000 feete

ulasmadan
¢cOozmek

15) Hedef irtifaya
1000 feet

kaldiginda call-
out yapilmadigini
sonradan fark
etmemek

16) 10.000 feet
asildiginda
“FASTEN SEAT
BELT” 1siklarini
kapatmay1 bir
stireligine
unutmak

17) Hedef irtifaya
ulasinca diiz ugus
brifingi
yapmamak

18) D1s etkenler
miisaade etse de
optimum diiz
ugus irtifasinda
ucmamak

19) Iigili hava
alanlarinin ATIS
ve VOLMET leri
almamak

20) Buzlanma
beklendiginde
“Engine Anti-
iceing” veya
“wing anti ice”
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sistemlerinin
calistirilmadigini
bir siireligine fark
etmemek

21) Tiirbiilans
sirasinda  ATC
bilgilendirmesi
yapmayi unutmak

22) Tiirbiilanstayken
uygun slrat ve
thrust/N1 degeri
kullanmamak

23) Tiirbiilans
sirasinda  yolcu
anonsu yapmayl
unutmak

24) Omuz baglarini,
10.000 feet altina
indikten sonra da
bir siire
takmamak

25) Kalkistan sonra,
normal sartlarda,
inis  takimlarini
kapatmay1 bir
stire ertelemek

26) Inis sirasinda
kuyruk  riizgan
limitlerini dikkate
almayarak, ucagi
inise zorlamak

27) Inisten once,
yolcu  emniyet
kemeri 1siklarin
yakmayi unutmak

28) Sistemlerde
yapilan
degisiklikleri
sesli olarak dile
getirmemek

29) Kalkis sirasinda,
trafige odaklanip
motor
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enstriimanlarini
ve hiz
gostergelerini
kontrol  etmeyi
unutmak

30) Park  sirasinda,
park freni yerine

baska bir
uygulamay1
(6rnegin nose
wheel lock)
calistirmak
31)Inis veya kalkis
icin, yanlis

yaklagma sirasina
girmek

32) Yogun kalkis
trafigi nedeniyle,
taksi  yaparken
acele etmek

33) Checklistleri
“ezbere”
tamamlamak ve
sadece “Onemli”
gorlilen
maddeleri  sesli
olarak kontrol
etmek

34) Checkklistlerdeki

maddelerin
bazilarinin
(0rnegin, flap
settings)  dogru
ayarlarini
okumak  ancak
ayarlari set
etmeyi unutmak

35) ATC izni
olmadan surat
degisikligi
yapmamak

36) Ugus
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bilgisayarina fark
etmeden  yanlis
havaalaninin

bilgilerini girmek

37) Gorerek sartlarda
yaklagirken
yaparken, ucagi
autopilot’tan
cikarmakta  ge¢
kalmak

38) Daha once
bulunulmayan bir
hava  alaninda,
yanlis taksi
yolunu
kullanmak

39) Kalkis sirasinda,
yanliglikla ugagin
burnunu dik bir
aciyla kaldirarak,
kuyrugun  piste
siirtmesine neden
olmak

40) Ugagin  teknik
kontrollerini
yaparken, bir
siireligine  flagor
giymeyi unutmak

41) Yanhs radyo
navigasyon
frekansi
kullanmak

42) Aletli inig sistemi
(ILS) ile inis

yaparken,
indikten sonra
ucagin
kontroliinii  ge¢
ele almak

43) Tamamlanan bir
checklistten sonra
tamamlandigin
sozIlii olarak dile
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getirmemek

(“complete”
olarak
belirtmemek)

44) Yolcu almak igin

yanlis kapiya
yanasmak

45) Hava Trafik
Kontrolii’nden
gelen degisiklik
ya da izinleri bir
stireligine (tekrar
teyit edene kadar)
yanlis anlamak

46) Ugak park
halindeyken
“parking-brake”i
aktive etmeyi
unutmak
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Appendix E: Aviation Safety Locus of Control Scale

Asagidaki climlelere ne kadar katildiginiz1 belirtiniz.

Ne
Kesinlikle katiliyorum Kesinlikle

katilmiyorum Ne katiliyorum
katilmiyorum

1) Eger pilotlar biitiin kural ve
diizenlemeleri takip ederse,
bircok  ugus  kazasindan
kaginabilir.

2) Kazalar g¢ogunlukla giivenli
olmayan ekipmanlardan ve
zayif giivenlik | 1 2 3 4 )
diizenlemelerinden
kaynaklanir.

3) Eger  periyodik  olarak
mevzuatin gerektirdigi
giivenlik araglarini (emniyet
kemeri, kontrol listesi vb.) | 1 2 3 4 5
kullanmayr  reddederlerse,
pilotlar lisanslarini
kaybetmelidir.

4) Kazalar ve yaralanmalar,
pilotlarin gilivenlige yeterli
onemi vermemesinden
meydana gelir.

5) Kazalardan kaginma sans
igidir.

6) Eger pilot uygun prosediirleri
kullanirsa, c¢ogu kaza ve |1 2 3 4 5
olaylar Onlenebilir.

7) Cogu kaza ve yaralanmalar
onlenemez.

8) Cogu kazalar pilotlarin
dikkatsizligindendir.

9) Cogu pilot ugak hasarina ya
da fiziksel yaralanmayla
sonuglanacak kaza ya da
olaylara karigacaktir.

10) Eger “vakit oldiiriirken” bir
kaza ya da olay yasarlarsa, | 1 2 3 4 5
pilotlara para cezasl
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kesilmelidir.

11) Yaralanmayla  sonuglanan
cogu kazalar biiylik Olgiide
Onlenebilir.

12) Pilotlar,  ¢alisirken  ufak
captaki olaylar1 6nlemek i¢in

cok az sey yapabilir.

13) Insanlarin yaralanip
yaralanmamasi kader, sans
ya da ihtimal igidir.

14) Pilotlarin  kazalari ya da
yaralanmalar1 kendi
yaptiklari hatalardan
kaynaklanir.

15)Cogu kazada zayif FAA
yonetimi suglanabilir.

16) Cogu yaralanmalar,
insanlarin kontrolii disindaki
tesadiifi olaylardan
kaynaklanir.

17) Eger dikkatli ve potansiyel
tehlikelerin farkinda
olurlarsa, insanlar

yaralanmaktan kacinabilir.

18) Ugusu tamamlamak, daha
cok zaman alan bir giivenlik
tedbirini tamamlamaktan
daha 6nemlidir.

19) Pilotun ne kadar dikkatli
oldugu ile gecirdigi kaza
sayis1 arasinda direkt bir bag
vardir.

20) Cogu kazalar kagimilmazdir.
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Appendix F: Risk Perception-Self Scale

Asagida, hem ucus ile ilgili hem de giinliik hayat ile ilgili baz1 senaryolar verilmistir.
Belirtilen senaryolar1, yarin gerceklestireceginizi diisiinerek, KENDINIZ icin icerdigi
riski 1’den 100’e¢ kadar degerlendiriniz. Ugus ile ilgili senaryolari, ugus okulunda
kullandigimiz gibi kiigiik bir ucgakla gerceklestireceginizi diisiinliniiz. Verdiginiz risk

degerini, senaryonun yanindaki ¢ubugu kaydirarak se¢iniz.

1= Cok diisiik riskli; 100=Cok Yiiksek Riskli

1) Giindiiz, agik bir havada, yerel havaalanindan 150 mil ilerideki
baska bir havaalanina bakim1 yapilmis bir ug¢akla ugmak

2) Sehir merkezindeki kalabalik bir caddede dikkatsizce yiirlimek
(Caddenin ortasinda karsidan karsiya gegmeniz gerekiyor)

3) Agirlik ve denge kontrolii saglandiktan sonra, arkadaslarinizla
2 saat cross-country ucusu yapmak

4) Yerden 500 feet yiikseklikte biiyiikk bir golin ya da korfezin
tizerinden ugmak

5) Gece, inis yaptiginizda 1 saatten fazla idare edebilecek kadar
yakitinizin kalacagi bir cross-country ugusu yapmak

6) Disaridaki ampulii degistirmek i¢in 10 basamakli merdivene
tirmanmak

7) Acik bir havada, birbirinden 25 mil uzaktaki 2 tane gok
gurtiltili firtinanin arasindan, 6.500 feette ugmak

8) Yerden 3.000 feet yiiksekte, agaglik vadi ve tepelerle kapli bir
alanda turistik ugus yapmak

9) Giindiiz, inis yaptigimizda 30 dakikalik yakitinizin kalacagi
Cross-country ucusa ¢ikmak

10) Final doniisiinii 45 derecelik agiyla yapacak sekilde ugus yolu
¢izmek

11) Gece, ortalama bir trafikte, evinizin akinindaki otoyolda 65
kilometre hizla araba kullanmak

12) Amerika’nin baglica hava tastyicilarinin birinin {izerinde 2 saat
boyunca bir jetle ugmak

13) Giindiiz, inis yaptiginizda yarim saatten fazla yetecek
yakitinizin kalacagi cross-country ugusu yapmak

14) Giindiiz, hava sartlar1 VFR smirindayken, bakimi yapilmis bir
ucakla yerel havaalanindan 150 mil uzaktaki bir havaalanina
ucmak (Goriis mesafesi: 3 mil, Kapalilik: 2000 foot)

15) Yerden 1500 feet yiiksekte, biiyiik bir goliin ya da korfezin
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lizerinden ugmak

16) Ugus yolunu, final doniisiinde 30 derecelik ac1 yapacak sekilde
ayarlamak

17) Yogun yagish bir giinde, ortalama bir trafikte, evinizin
yakindaki otoyolda 65 kilometre hizla araba kullanmak

18) Agirlik ve denge kontrolii yapmadan, arkadaslarinizla 2 saatlik
Cross-country ucusa ¢ikmak

19) Giindiiz, ortalama bir trafikte, evinizin akinindaki otoyolda 65
kilometre hizla araba kullanmak

20) Gece, inis yaptiginizda 30 dakikalik yakitiniz kalacak sekilde
Cross-country ucusa ¢ikmak

21) Yerden 1000 feet yiiksekte, agaclin vadi ve tepelerle kapli bir
alanda 2 saatlik turistik ugusa ¢ikmak

22) Gece, agik bir havada bakimlari yapilmis bir ugakla yerel
havaalanindan 150 mil uzaktaki diger bir havaalanina ugmak

23) Yerden 3500 feet yiiksekte, biiyiikk bir goliin ya da korfezin
tizerinden ugmak

24) Asansorle 25. Kattaki ofisinize ¢ikmak

25) Gece, hava artlar1 VFR sirindayken, bakimi yapilmis bir ugakla
yerel havaalaninizdan 150 ilerideki baska bir havaalanina
ucmak (Goriis mesafesi:3 mil, Kapalilik:2000 foot)
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Appendix G: Risk Perception-Other Scale

Asagida, egitim ugusunda kullanilan tipte kiiclik bir ucakla gerceklestirilen bazi
senaryolar verilmistir. Bu senaryolar;, DIGER PILOTLAR (low-time general aviation
pilot) i¢in icerdigi risk agisindan 1’den 100’e kadar degerlendiriniz. Verdiginiz risk

degerini, senaryonun yanindaki ¢ubugu kaydirarak seciniz.

1= Cok diisiik riskli; 100=Cok Yiiksek Riskli

1) Final doniisii sirasinda, pilot mikrofonunu yere diisiiriiyor. Almak
icin egildiginde yanlislikla kontrol kolunu hareket ettiriyor ve ucak
keskince yan yatiyor.

2) Pilot kalkis icin acele ediyor ve koltugunu, emniyet kemerini ve
omuz kemerlerini dikkatli kontrol etmiyor. Doniis sirasinda koltuk
geriye dogru kayiyor. Koltuk kayarken, pilot kontrol kolunu geriye
¢ekiyor ve ugagin burnu yukari kalkiyor. Hava hiz1 diiserken, pilot
kontrol kolunu notr pozisyona getirmek i¢in ileri atiliyor.

3) Firtinadan olusan bir hat ugus rotasinin 6niinii kesiyor, ancak pilot
iki firtina hiicresi arasinda 10 millik bir bosluk goriiyor. Firtina
hattinin arkasindaki agik havaya kadar ki yolu da gorebiliyor ve
firtina hiicrelerinden birinin genislemis O6rs bulutunun altindan
gececek olmasina ragmen, rota boyunca yagis goziikkmiiyor. Pilot, iki
firtina arasindan ge¢meye c¢alisirken, aniden siddetli bir tiirbiilansa
giriyor ve ucak dolu yagisiyla doviilmeye baslaniyor.

4) Algak tavanli daglarin tepeleri belirsiz ancak pilot, dag sirtlarinin
diger tarafindaki acik havayr gorebilecegini diisiiniiyor. Gittikge
daralan genis bir vadiye giris yapiyor. Gegide yaklastikca, ara sira
diger taraftaki gokyiizii goriisiini kaybettigini fark ediyor. Yola
dogru yaklasarak gegitte ilerlemeye devam ediyor. ilerledik¢e tavan
seviyesi algalmaya devam ediyor ve pilot, kendini bir anda bulutlarin
icinde buluyor. Gegitteki rotasini ve irtifasini koruyarak en iyisinin
olmasini umuyor.

5) Kalkisin hemen ardindan pilot, u¢agin yolcu kismindan bir giirtiltii
duyuyor. Yolcu tarafina baktiginda emniyet kemerlerinden birinin
takilmadigimi fark ediyor. Ugagi, ugus seviyesine ayarlayip kontroli
birakiyor ve emniyet kemerini takmak ic¢in kapiy1 agmaya caligiyor.

6) 2 saatlik bir cross-country ugus planlamasi sirasinda pilot, yakit
tiikketim hesabin1 yanlis yapiyor. Inis sirasinda 1 saatten fazla yetecek
yakitinin kalacagina inanmiyor ancak aslinda sadece 15 dakika
yetecek kadar yakit1 kalacak.

7) Biitiin giin ¢alisan bir is kadin1 evine gitmek i¢in 3 saat u¢mak {izere
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havaalanina gidiyor. Kadin, yorgun ve giines batiyor ancak hava
tahminleri agik bir hava oldugu ve gorlis mesafesinin iyi oldugu
yoniinde. Kalkistan 1 saat sonra asir1 yorgun ve uykulu hissetmeye
basliyor. Yanma kahve almadig: i¢in pigsman oluyor ve biraz temiz
hava alabilmek i¢in kokpitin havalandirmasini agiyor.

8) ikindi vakti ve VFR, pilot batrya batan giinese dogru uguyor. Son
saatte, gOrlis mesafesi istikrarli bir sekilde diisiiyor ancak varis
havaalan1t 4 mil goriis mesafesi ve hafif sis ile VFR kaliyor. Bu,
dogu bat1 yonlii tek bir pisti olan yogun ve kontrolsiiz bir havaalani.
Pilot direkt yaklasmaya karar veriyor.

9) Bir saat kadar 6nce havalandiginda, yaklasik 15 knot hizla esen bir
yan riizgar vardi. Havalanmay1 basardi ancak sarsintili bir kalkist1 ve
kiigiik havaalanindaki diger pilotlarin fark etmemis olmasin1 umdu.
Simdi, inis icin riizgar alt1 bacagina girdigi sirada riizgar tulumunun
ayni hizda, neredeyse direkt bir yan riizgar1 gosterdigini fark ediyor.
Iniste, pist orta hattindan sapmay1 engellemek igin genis bir krap
yaptyor ve palyeye ge¢meye basladiginda pistin kenarina dogru
stiriikkleniyor.

10) Yerel bir turistik ugusta, pilot havanin batiya dogru giderek
kotiilestigini fark ediyor. Bulut kiimeleri onun yoniine dogru hareket
ediyor ancak hala 20 mil uzaktalar. Pilot, ugusu kisa kesmeye karar
veriyor ve su anki pozisyonundan 25 mil dogudaki ana havaalanina
geri doniige geciyor.

11) Egitmen pilot soguk algiligindan mustarip ve sabah kalktiginda,
akan burnunu kontrol etmek i¢in regetesiz satilan bir antihistaminik
aliyor. Ugus simiilatoriinde ders verdigi bir sabahtan sonra, COM
sertifikas1 i¢in g¢alisan bir pilotla 6gleden sonraya planlanmis bir
dersi var. Biraz uyusuk (uykulu) hissediyor ancak hava giizel ve
kisa-alan inigler i¢in calisacaklar, bu nedenle dersi iptal etmiyor.

12) Pilot, giizel bir havada yaklagik 1 saat uzakliktaki varig havaalanina
dogru diiz ugus halindedir. Oglen saati ve ucakta 3 saat yetecek yakit
vardir.

13) Tecriibeli bir pilot, tarifeli yolcusuyla birlikte kalkis igin taksi
yaptyor. Radyo frekansli yer kontrolii olan kontrollii bir
havaalanindalar. “Taksi yap ve 31. Pist i¢in bekle” izni aldilar ve
bekleme sirasina dogru ilerliyorlar.

14)IFR ugus planinda aletli ugus yetkisi olan bir pilot, 4000 foot
kalinligindaki bulut tabakasina heniiz tirmanmisti. Buzlanma
tahmini olmamasina ragmen, 6n camin koselerinde az miktarda buz
oldugunu fark ediyor. Ugak, bilinen ya da tahmin edilen buzlanma
durumu i¢in donatilmamis. Varig havaalanina yaklastikca, Hava
Trafik Kontrolii izin i¢in yaklasik 15 dakika bulut tabakasi i¢inde
beklemesi gerektigini belirtiyor.
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15) Gece geg saatteki ugusun ilk boliimii i¢in diisiik zamanli VFR, pilot
25 mil goriis mesafesi ile 8500 feette diiz ugus halindeyken,
yildizlarin muhtesem goriintiisiinlin tadini ¢ikariyor. Biiyiik bir géliin
uzak tarafinda konumlanan varis havaalanina yaklastik¢a, zemine
yakin sis ylizlinden goriis mesafesinin distiigiinii fark ediyor. 2500
feette goli gegmeye baglayinca kiyidaki 1siklarin  goriintiisiinii
kaybediyor ve yerde parlayan los 1siklar yildizlardan ayirt edilemez
gorunuyor.

16) Yag degisim zamam geldi ve pilot/mal sahibi, bunu kendi basina
yapmaya karar veriyor. Ugak bakim teknisyenine danisiyor ve onun
yonergelerini takip ediyor. Sonrasinda isi kontrol edilmiyor ve seyir
defterine uygun kaydi kendi yapiyor.

17) Yerden 4500 feet yiiksekte diiz ugus halindeyken tek motorlu ugagin
motoru boguluyor ve duruyor. Pilot, yakit ayarlarin1 kontrol ediyor
ve motoru tekrar calistirmayi deniyor ancak basaramiyor. Siiziiliis
uzaklig1 i¢inde bir seviye alani ( level field) goriiyor ve ona dogru
doniiyor. Riizgarin i¢ine dogru iniyor olacak.
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Appendix H: Safety Operation Behavior Scale

Son olarak da, litfen asagida yer alan durumlart kendi ugusunuz 6ncesi, ugus sirast ve
sonrasindaki operasyonlari diisiinerek hem kendinizi hem de ucus ekibinizi diisiinerek

degerlendiriniz.

Asgari

Zayif Beklentide

Standard | Cok iyi

1) Acik iletisim i¢in ortam kuruldu ve/veya
devam ettirilir. Miirettebat sabirla dinler, | 1 2 3 4
gerekli sekilde g6z temasi kurar.

2) Uygun ve giizel bir grup ortami var.
Miirettebat  bilgilendirme  sirasinda  s6z

kesmiyor, ¢ok konusmuyor ya da acele 1 2 3 4
etmiyor.
3) Yeni personel, hatlar, havaalanlar1 ve diger
durumlarda  miirettebat, inisiyatif alarak

o , .1 2 3 4
operasyonel bilgi ve tecriibelerini
paylasabiliyor.

4) Kabin miirettebat1 uygun goriildiigii sekilde
takimimn bir parcast olarak bilgilendirme
toplantisina dahil ediliyor ve yonergeler,
kokpit  ve kabinin koordinasyonuyla | 1 2 3 4
olusturuluyor. Yolcular, gecikme, hava vs.
konularinda bilgilendiriliyor ve gerektiginde
bilgiler giincelleniyor.

5) Gorevli miirettebat, net bir ¢oziim veya
karar alinana kadar uygun bir kararlilikla

diisiincelerini acikca dile getirir ve bilgilerini 1 2 3 4
beyan eder.

6) Gorevler ve is yikii, diger miirettebat

tarafindan da kabul edilen sekilde acike¢a |1 2 3 4
dagitilir ve yeterli zaman saglanir.

7) Kaptan liderlik gosterir ve kokpit

aktivitelerini koordine eder. Kabin

gorevlilerinin katilmi ve otorite arasinda | 1 2 3 4

denge kurar ancak gerektiginde kararlilikla
hareket eder.

8) Miirettebat, kendilerinin ya da digerlerinin
asirt is ylikii durumunu tespit edebilir ve bunu | 1 2 3 4
rapor edebilir.
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9)Miirettebat  yorgunluk  durumunu fark
edebilir ve yiiksek seviyede dikkat gdstermek
icin etkili 6nlemleri alir. Ornegin; konusma,
kafein, hareket etme vs.

10)Birincil ugus gorevlerinin etkili sekilde
yerine  getirilmesinde  yeterli  kaynagin
saglanmasi i¢in operasyonel gorevlere oncelik
verilir.

11) Operasyonel planlar ve kararlar diger
miirettebat gorevlilerine agikga belirtilir, kabul
edilir ve gerektiginde kabin miirettebati ve
digerleri de eklenir.

12)Bilgilendirmeler,  operasyonel  olarak
ayrintihdir, ilgingtir. Miirettebat
koordinasyonuna ve reddedilen kalkis, kalkis
sonrast motor arizalar1 ve varig noktasi
cevresinde dolagsma gibi potansiyel
problemlerin planlamasina deginilir.

13)Kaptan pilot etkili bir bilgilendirme
yapabilir ve normal bir operasyon boyunca
olusabilecek yanilmalar1 dngorebilir.

14) Otomatik sistemler uygun seviyede
kullanilir. Programlama yiikleri durumsal
farkindalign azalttiginda ve asin i yiki
olusturdugunda otomasyon seviyesi azaltilir
veya devre dis1 birakilir, ya da otomasyon asir1
1s yukiini azaltmak icin etkili bir sekilde
kullanilir.

15) Otomasyon sitemlerinin operasyonu i¢in
yonergeler takip edilir. Sistemler devre dist
birakildiginda, PF ve PNF gorevlidir.

16)Miirettebat, otomasyon sistem
parametrelerine girilenleri ve degisiklikleri
s0zlii olarak ifade eder veya kabul eder.

17)Miirettebat, FMC kapasiteleri, kisitlamalar1
ve operasyonlar: hakkinda bilgi aligverisinde
bulunur.

18)Ucak otomasyon sistemleri diizenli olarak
gbzden gegirilir ve teyit edilir. Ornegin; en iyi
seyir kosulu, dogru pist profilleri vs.

19)Ucak otomatik pilota gegirildiginde ve
sistem parametreleri modifiye edildiginde
miirettebat, birbirini zamaninda uyarir.
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20)PF ve PNF gorevleri belirlenir ve
uygulanir.  Ornegin; girdi tarihleri ve
onaylanmis karsilikli etki vs.

21)Miirettebat, hem yiiksek hem de diisiik is
yiikii durumlarinda yiiksek seviyede dikkat
gosterir.

22)Miirettebat yaklasmalar, hava durumu vb.
gibi beklenen ya da beklenmeyen durumlara
kars1 hazirdir.

23)Miirettebat, kritik bilgi ve/veya durumlari
uygun bir inatgilikla dile getirir.

24)Tarafsiz ~ olarak, isin  geribildirimi
degistirmeden kabul edilir.

25)Tartisma durumunda miirettebat, yine de
giincel problemlere ya da durumlara
odaklanabilir ve aktif olarak Oneri ve
yorumlart dinleyebilir, hatalar1 diizeltebilir;
dolayistyla tartismalarin fikir birligi ve ¢éziime
ulagmasini saglayabilir.

26)Miirettebat, miirettebat isleri ve kararlariyla
ilgili sorular sorar. Ornegin; klerans
limitlerindeki belirsizlikle ilgili etkin inceleme,
muglak bir durumu agiga kavusturma, belirsiz
ATC yonergeleri hakkinda.

27)Biitiin  miirettebata  direkt  0grenme
deneyimi acisindan uygun zamanda olumlu ya
da olumsuz geribildirim verilir. Ornegin; inis
veya kalkisla ilgili yorumlar vb.
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Appendix I: Aviation Safety Climate Scale

Asagidaki climleleri kurumunuzun giivenlik kiiltiirii agisindan degerlendiriniz.

Ne
Kesinlikle katiliyorum Kesinlikle
katilmiyorum Ne katiliyorum
katilmiyorum
1)Gilivenligi artirict Oneriler tesvik
- 1 3 5
edildi.
2)Yonetim, gercekten giivenlik
o S . 1 3 5
konulartyla ilgilendi.
3)Giivenlik konularinda pilotlara
1 3 5
danisildi.
4) Pilotlar, giivenlik
problemleriyle ilgili siipervizorler
TN 1 3 5
veya yoneticilerle acikca
konusabilirdi.
5)Pilotlara, ucak sirketi dahil,
giivenlik olaylariyla ilgili | 1 3 5
geribildirim verildi.
6)Yonetim, ugus  gilivenligini
etkileyecek operasyonel konularda | 1 3 5
1yi bir anlayisa sahipti
7)Yonetim,  giivenligi  firma
operasyonlarinin ~ 6nemli  bir | 1 3 5
parcasi olarak ele alirdi.
8)Yonetim, gilivenlik olaylarina
dahil olan insanlar1 suglamak
. 1 3 3)
yerine olaylarin altinda yatan
faktorleri arastirdi.
9)Yonetim, pilotlar1  giivenligi
ucus programina uymaktan daha
w . < o 1 3 5
onemli  oldugunu  diisiinmeye
tesvik etti.
10)Yonetim, giivenlige yeterli
- 1 3 5
kaynak sagladi.
11)Bilgileri tazelemek ve
giincellemek icin diizenli egitim | 1 3 5
alindi.
12)Bir dizi acil durum i¢in diizenli
o y 1 3 5
egitim saglandi.
13)Sirket egitimi normal 1 3 5

operasyonlar1 giivenli bir sekilde
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sirdiirmek icin yeterli beceri ve
deneyimi sagladi.

14)Yeni  prosediirler ya da
ekipmanlar uygulanildiginda
egitim alindi.

15)Ucak, giivenlik standartlarini
sagladi.

16)Gerektiginde ekipmanlar
giincellendi veya degistirildi.

17)Bakim yapmak i¢in yeterli
kaynak saglandi.

18) Giivenligi etkilen ve rapor
edilmis hatalar diizeltildi.
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Appendix J: Turkish Summary/ Tiirkge Ozet

1959 ve 2014 yillar arasinda toplam 1890 ucak kazasi meydana gelmistir. Bunlarin 616
tanesi, toplam kazalarin yaklasik yiizde 33’1, 6liimciil kazalardan olusur. 1274 tanesi ise,
tiim kazalarin yaklagik ylizde 67’si, 6liimciil olmayan kazalardan olusmaktadir. Ayrica,
2005 ve 2014 yillar1 arasinda toplan 404 ugak kazas1 meydana gelmis, bunlarin 72 tanesi

6liimciil kazalar olurken kalan 332 tanesi 6liimciil olmayan kazalardir.

Oliimciil kazalar incelendiginde, bu kazalarin %10’u taksi, yiikleme/bosaltma ya da park
sirasinda, %13°1 kalkis ve ilk tirmanis sirasinda, %7’°si tirmanis sirasinda, %131 diiz
ucus sirasinda, %3’1 alcalma sirasinda, %81 ilk yaklasma sirasinda ve %48 ‘i son

yaklagma ve inig sirasinda yasandigi goriilmektedir (Boeing, 2015).

Tiirkiye de ise 2001 ve 2014 yillar1 arasinda 104 ugak kazas1 meydana gelmistir. Bu
kazalarda, 255 kisi 6lmiis, 81 kisi yaralanmis ve 96 ucak zarar gormiistiir (TUIK, 2014).

Havacilik tarihinin baslangicinda, kazalarin %80°1 mekanik arizalara atfedilmistir. Bu
nedenle, arastirmalar ve gelistirmeler, bu mekanik arizalar1 azaltmaya yonelik olmustur.
Ugaklardaki mekanik arizalarin giderilmesi ve otomasyon sistemlerinin gelistirilmesi ile
30’Iu yillarin sonlarina dogru insan kapasitelerine iliskin problemler bas gdstermeye
baslamistir. Sonug olarak ilk insan faktorii arastirmalar1 insan yetenekleri kapasiteleri ve
limitasyonlarina odaklanmustir (Wise, Hopkins & Garland, 2010). Ozellikle jet ucaklarin
sektore girisi ve otomasyon sistemlerindeki ilerlemeler havacilik sektoriinde yeni bir ¢ag
acmis ve bu ¢agla birlikte ucus sirasinda ugaklarda bulunmasi gereken ekip kiiclilmesine
ragmen zihinsel is yiikii artmistir. Bunun ile birlikte arastirmalar, kazalardaki insan
faktorii oraninin %80’ e kadar yiikseldigini gostermistir (Wiegmann & Shappell, 1997).
Bu nedenle, havacilikta insan faktoriinli anlamaya caligsan arastirmacilar farkli bakis
acilart ve modeller gelistirmislerdir. Zihinsel Bakis Acisi, Ergonomik ve Sistem
Tasarimi1 Bakis Acisi, Havacilik Tibbi Bakis Acisi, Psiko-sosyal Bakis Agisi,
Organizasyonel Bakis A¢isi bunlarin baglicalaridir. Organizasyonel Bakis agisi i¢inde en

fazla dikkati ceken model James Reason tarafinsan gelistirilen isvicre Peynir Modelidir.
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Bu model, 4 ana seviyeden olusmaktadir. Bu seviyeler sirastyla emniyetsiz davranislar,
emniyetsiz davranislarin 6nkosullari, emniyetsiz siipervizyon ve kurumsal etkiler olarak
isimlendirilmistir. Reason’a gore (1990) emniyetsiz davraniglar kazaya neden olan aktif
aksakliklardir. Ancak bu davranislar, kazalarin tek nedeni degildir. Diger seviyelerdeki
ortiik aksakliklar, aktif aksakliklarin olugsmasina neden olmaktadir. Reason’a gore
kazalar1 incelerken sadece kazanin olusmasina neden olan davranislara odaklanmak,
kazalarin olusmasina neden olman ¢ogu sebebin bulunamamasina neden olmaktadir.
Daha sonra, Shappell ve Wiegmann (1997. 1998, 1999, 2000, 2001), Reason’1 bu ortiik
ve aktif aksaklilar1 tanimlamamakla elestirip Isvigre Peynir modeline dayandirdiklar1 ve
bu modelde nerilen aktif ve drtiik aksakliklari tanimladiklar: insan Faktérii Analizi Ve
Smiflandirma Sistemi modelini gelistirmistir. Binlerce ucak kazasi raporunu inceleyerek
Reason’in 2 kategoriye ayirdigi emniyetsiz davranislar1 alt kategorilere ayirmislardir.
Buna gore, hatalari, yetenek bazli hatalar, algisal hatalar ve karar hatalar1 olarak 3’e;
ihlalleri is rutin ve istisnai ihlaller olarak 2’ye ayirmislardir. Yine bu kaza raporlarini baz
alarak, emniyetsiz davranislarin 6nkosullarin1 operator kosullari, ¢evresel faktorler ve
personel faktorleri olarak 3’e ayirmislardir. Bu ayrimi daha da detaylandirarak operator
kosullarin1 olumsuz mental durumlar, olumsuz fizyolojik durumlar ve fiziksel/mental
limitasyonlar olarak 3’e; cevresel faktorleri fiziksel ve teknolojik ¢evre olarak 2’ye; ve
personel faktorleri ekip kaynak yonetimi ve bireysel hazirlik olarak 2’ye ayirmislardir.
Emniyetsiz siipervizyon da Shappell ve Wiegmann tarafindan alt kategorilere ayrilmis
ve bu kategoriler, yetersiz siipervizyon, uygunsuz planlanan operasyonlar, bilinen
problemleri  diizeltmedeki  basarisizlik  ve  silipervizyonsal ihlaller  olarak
isimlendirmislerdir. Son olarak da kurumsal etkileri kaynak yonetimi, kurumsal iklim ve

kurumsal siiregler olarak 3’e ayirmislardir.

Bu modeli temel alarak incelenen 119 ucak kazasinda, bu kazalarin %60.5 inin yetenek
bazli hatalardan, %28.6’smin karar hatalarindan, %26.4’{iniin ihlallerden ve %14.3 {in{in
algisal hatalardan kaynaklandigini1 géstermislerdir (Shappell & Wiegmann, 2007). Daha
once de belirtildigi iizere, sadece kazaya yol agan davranislara odaklanmak kazalarin asil

sebeplerini anlamay1 zorlastirmaktadir. Bu nedenle, emniyetsiz davraniglara neden olan
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durumlarin arastirilmasi ve anlagilmasi ugus emniyetini artirmaya yardimci olacaktir.
Bazi arastirmalar, stresin (Orasanu, 1997), kontrol odagimin (Wickman & Ball, 1983),
risk algisinin (Hunter, 2006), ekip kaynak yonetiminin (Helmreich & Davies, 1996) ve
giivenlik ikliminin (Zohar, 1980; Griffin & Neal, 2000) emniyetsiz davranislarin bazi

oncilleri olduklarint savunmuslardir.

Stresin etkilerinin arastirildig1 calismalar, insanlarin stresli hissettiklerinde daha ¢ok hata
yaptiklarin1  gostermistir  (Orasanu, 1997). Ayrica, siiriici 6rneklemi ile ¢alisan
arastirmalarda stresin ihlal ve hatalar artirdigi ve kazaya karisma ile iliskili oldugu
bulunmustur (Evans et al., 1987; Dorn & Matthews, 1995). Pilot 6rnekleminde yapilan
calismalarda ise stresin pilot hatalarina yol actigi (Fornette et al., 2012), algilamay1
disiirdiigii, gorsel taramay1 azalttigi, gerekli bilgiyi edinmeden karar vermeye yol actigi,
aceleyle karar alinmasina neden oldugu, eski prosediirlerin uygulanmasina neden oldugu

gibi bulgular rapor edilmistir (Martinussen & Hunter, 2010).

Yapilan ¢aligmalarda kontrol odaginin da riskli davranislarla iliskili oldugu goriilmiistiir.
Ornegin, siiriiciilerle yaptiklari ¢aligmalarda Ozkan ve Lajunen (2005) igsel kontrol
odag yiiksek olan siiriiciilerin daha ¢ok risk aldigini gostermistir. Diger ¢aligmalarda da,
igsel kontrol odagi yiiksek olan siirticlilerin daha ¢ok hiz yaptiklari ve daha ¢ok kazaya
karistiklart  goriilmiistiir (Warner, Ozkan & Lajunen, 2010).  Pilotlarla yapilan
caligmalarda ise igsel kontrol odagi yiliksek olan pilotlarin daha az riskli durumlar
yasadiklar1 bulunmustur (Hunter, 2002). Ayn1 zamanda, Hunter (2002) deneyim arttik¢a
pilotlarin igsel kontrol odaginin da arttigin1 gostermistir. Yapilan ¢aligmalar, kontrol
odagmin kisilerin risk algistyla iligkili oldugunu gostermistir. Yani, igsel kontrol odagi
yiiksek olan kisilerin ¢evredeki riskleri algilamada ve bu risklere verdikleri tepkilerde
dissal kontrol odagi yiiksek kisilerden daha basarili oldugu goriilmiistir (Wolk &
DuCette, 1974). Bunun yani sira, You, Ji ve Han (2013), i¢sel kontrol odag yiiksek olan
pilotlarin operasyonel riskleri daha kolay saptadiklarini gostermislerdir. Yine ayni
calismada, igsel kontrol odag: yiiksek olan pilotlarin ekip kaynak yonetimi egitiminin

davranigsal belirtegleri olan emniyetli operasyon davraniglarini daha ¢ok sergilediklerini
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gostermislerdir. Risk algisinin bu iligkide araci degisken oldugu da saptanmistir (You, Ji

& Han, 2013).

Aragtirmalar kisilerin risk alginin da davranislarla iliskili oldugunu gostermektedir.
Hunter (2002) risk algisin1 “durumlar igerisinde var olan riskleri analiz edebilmek i¢in
gerekli olan 6nemli bir biligsel yetenek™ olarak tanimlamistir. Risk algisi lizerine yapilan
calismalar, risk algisinin siiriiciilerin riskli davraniglariyla iliskili oldugunu gostermistir.
Diisiik risk algisina sahip stirticiilerin emniyet kemeri kullanmadigi, heyecan amacli hiz
yaptigin1 ve alkollii ara¢ kullandigin1 bulmustur (Rby, Dischinger, Kufera & Read,
2006). Aynmi zamanda, O’Hare (1990) pilotlarin ugus risklerini dogru algilamada
basarisiz olabilecegini one stirmiistiir. Hunter (2002, 2006) yine diisiik risk algist olan
pilotlarin daha ¢ok riskli durumlarda bulundugunu gostermistir. Helikopter pilotlari ile
yapilan bir ¢aligmada ise deneyimli pilotlar1 ugus risklerini ger¢cekte oldugundan daha az
algiladiklar1 bulunmustur (Thompson, Onkal, Avcioglu & Goodwin, 2004). Bu da
deneyimle birlikte risk algisinin azalabilecegini gostermektedir. Risk algisinin emniyetli
operasyon davraniglari ile de iliskili oldugu calismalarla gosterilmistir. Buna gore, risk
algis1 arttiginda pilotlar ekip kaynak yonetimi egitiminin davranigsal belirtegleri olan
emniyetli operasyon davraniglarini daha ¢ok sergilemektedirler (You, Ji & Han, 2013,
24).

Son yillarda teknik yeteneklerin pilotlarin hatalarini azaltmada yeterli olmadiginin
goriilmesiyle pilot hatalarini azaltacak etkenleri anlamanin 6nemi ortaya ¢ikmistir. Ugus
kazalariin baslica nedenlerinin basinda kisiler arasi iletisimin, karar verme siireclerinin
ve liderligin gelmesi kokpit kaynak yonetimi teriminin de ortaya ¢ikmasini saglamistir.
Daha sonra kokpit kaynak yoOnetimi egitimlerinin gelistirilmesi ile diger ugus
personelleri de bu egitime dahil edilmis ve kokpit yerine ekip kaynak yonetimin 6nemi
vurgulanmaya baglamistir (Helmreich, Merritt & Wilhelm, 1999). Ekip kaynak yonetimi
ya da diger bir deyisle teknik olmayan yetenekler “teknik yetenekleri tiimleyen ve
operasyonlarin emniyetli ve verimli yiriitiilmesine katki saglayan biligsel, sosyal ve

kisisel yetenekler” olarak tanimlanmaktadir (Flin, O’Connor, & Cricton, 2008). Yapilan
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caligmalar ekip kaynak yOnetimi egitimlerinin c¢alisanlarda olumlu tutumlar1 ve
emniyetli davraniglari artirirken insan hatalarin1 azalttigi bulunmustur (Helmreich,
1995). Ekip kaynak yOnetimi egitimleri ugus glivenligini artirmada kullanilan 6nemli bir
ara¢ olsa da yapilan ¢alismalar genel olarak ekip kaynak yonetimi egitimlerine verilen
reaksiyonlara ve bu egitimlerin tutum ve davranmig degisimine olan etkisine
odaklanmistir. Bu nedenle, ekip kaynak yonetiminin pilotlarin emniyetsiz davranislari

tizerindeki roli heniiz arastirilmamuistr.

Ozellikle 1986 da yasanan Cernobil faciasindan sonra isyeri giivenligi konusundaki
arastirmalarda artis olmustur (Martinussen & Hunter, 2010). Ekip kaynak yo6netimi
egitimleri ile birlikte ¢alisanlarin kurum igerinse takim olarak goriilmeye baslanmasi,
kurum igerisindeki giivenlik iklimi de 6nemli bir konu olarak ortaya ¢ikmistir. Federal
Havacilik Idaresi (2006) emniyet konularindaki sorumlulugun iist ydnetimin
sorumlulugunda oldugunu savunmus ve yoneticilerin operasyon giivenligi ile ilgili
sorumluluk almasi gerektigini ve calisanlarin emniyetli operasyon siireglerini devam
ettirdiginden emin olmalar1 gerektigini vurgulamistir. Aynt zamanda, ugus emniyeti
sistemlerinin basarili olabilmesinin {ist yonetiminin gii¢lii bir giivenlik iklimi kurma ve
devam ettirme yetenegiyle iliskili oldugu belirtilmistir. Bu nedenle, giivenlik iklimi ugus
emniyeti acisindan onemli bir kurumsal etki olarak karsimiza ¢ikmaktadir. Giivenlik
iklimi “calisanlarin, ¢calisma ortami ile alakali paylastiklart kitlesel algilarin bir 6zeti”
olarak tanimlanmaktadir. Literatiirde iklim ve kiiltiir terimleri ayn1 anlamda kullanilsa da
bu iki terimin aslinda farkli yapilar oldugu savunulmaktadir (Mearns & Flin, 1999).
Kiiltiir, bir gruba ait ve o grubun ¢esitli durumlar1 nasil algiladigini, nasil diisiindiigtinti
ve nasil tepki verdigini belirleyen ortiik varsayimlar olarak tanimlanirken iklim, kiiltiiriin
disa vurulan ve Olgiilebilen yonii olarak goriilmektedir (Schein, 1996). Giivenlik iklimi
ise calisanlarin giivenlik ve risk ile ilgili tutumlari, algilart ve inanglar1 olarak
tanimlanmaktadir (Zohar, 1980). Tutumlar, algilar ve inang¢lar davranislarin 6nemli birer
yordayicist oldugundan (Glendon, Clarke, & McKenna, 2006) giivenlik iklimi pilotlarin
emniyetsiz davraniglarini  yordamada ve bu davranislarin  olugmasini  6nlemede

kullanilabilir. Giivenlik iklimi pek ¢ok endiistri alaninda oldukga ¢alisilan bir degisken
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olarak karsimiza ¢ikmaktadir. Ozellikle is giivenliginin 6nemli oldugu endiistrilerde
giivenlik iklimi ile ¢alisanlarin emniyetli davraniglart arasindaki iligki ¢okga
calisilmistir. Ornegin, giivenlik ikliminin ¢alisanlarin emniyet prosediirlerine uyumuna
ve bunlara katilimina olumlu katki yaptig1 goriilmistiir (Clarke, 2006). Ayni zamanda
olumlu giivenlik ikliminin daha az kazaya karigma ile iligkili oldugu bulunmustur.
Morrow, Koves ve Barnes (2014) yaptiklari ¢alismada giivenlik ikliminin niikleer enerji
santrallerinde ¢alisan kisilerin emniyet performanslariyla iliskili oldugunu bulmustur.
Profesyonel siiriiciiler ile yapilan ¢alismalarda da kurumdaki pozitif giivenlik ikliminin
stiriiclilerin daha az hiz ve kural ihlali yaptigim1 gostermistir (Amponsah-Tawiah &
Mensah, 2016). Ayni zamanda, Oz, Ozkan ve Lajunen (2010, 2013, 2014) Tiirk
profesyonel siiriiciiler ile yaptiklar1 ¢alismalarda pozitif giivenlik ikliminin siiriiciilerin
daha az hata ve ihlal yapmasiyla iliskili bulunmugstur. Giivenlik iklimi ve emniyetli
davraniglar arasindaki iligkileri gosteren calismalar olsa da havacilik endiistrisinde
giivenlik iklimi ¢alismalar1 genellikle giivenlik ikliminin faktorlerini belirlemeye
odaklanmistir. Ornegin, bu amagla Evans, Glendon ve Creed (2007) pilotlarin giivenlik
iklimi algilarini l¢gmek amaciyla Ugus Giivenlik iklimi Olgegini gelistirmis ve dlgegin 3
faktorlii oldugunu gdstermislerdir. Bu faktorleri yonetimsel baglilik ve iletisim, giivenlik
egitimi ve ekipman ve bakim olarak isimlendirmislerdir. Giivenlik ikliminin giivenlikle
alakali ¢iktilarla oldukga iliskili oldugu farkli endiistrilerde gosterilmis olsa da havacilik
endistrisinde gilivenlik iklimi ve emniyetsiz davranislar arasindaki iliski heniiz

calistimamistir.

Literatiirdeki bilgiler 1s181nda, bu ¢aligmanin amaci, kurum giivenlik iklimi, emniyetsiz
davraniglarin Onkosullar1, 6zellikle stres, kontrol odagi, risk algisi ve ekip kaynak
yonetiminin davranmigsal belirtecleri, ve pilotlarin emniyetsiz davraniglart arasindaki

iliskinin Insan Faktorii Analizi ve Siniflandirma Sistemi temelinde arastirilmasidar.

Bu calismada, toplan 165 hava yolu pilotundan veri toplanmis ancak 10 katilimei gesitli
nedenlerle analizden ¢ikarilmistir. Katilimcilarin yas ortalamasi 39.01, deneyim

ortalamas1 7.216 yil ve ticari hava yollarindaki toplam ugus saati ortalamast 5,185.35
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saattir. Katilimci pilotlar1 aylik ucus saati ortalamasi 75.10 olup son 3 yilda yasadiklari
kritik olay sayilarinin ortalamasi ise 0.77°dir. Veri toplama siirecine baglamadan 6nce,
Ucus Emniyeti Kontrol Odagi Olgegi, Risk Algisi-Kendi ve -Digerleri Olgekleri,
Emniyetli Operasyon Davranislar1 Olgegi ve Ugus Giivenlik iklimi Olgegi Tiirkceye
cevrilmistir. Ayrica, Hat Operasyonlar1 Emniyet Denetimi (LOSA, 1% Ed., 2002)
kilavuzu ve Sivil Havacilik Genel Miidiirliigiiniin SHT-KOKPIT YOL BOYU (2014)
yonetmeligi baz alinarak Hava Yolu Pilotlar1 Davramis Envanteri gelistirilmistir.
Davranis envanterinin gelistirilme siirecinde Reason’in (1990) 6nermis oldugu insan
faktorli algoritmasi temel alinmis ve Olgek maddeleri bu algoritmaya dayandirilarak
olusturulmustur. Daha sonra, hem yeni olusturulmus Hava Yolu Pilotlar1 Davranig
Olgegi ve hem de Tiirkceye adapta edilmis olan Ugus Emniyeti Kontrol Odagi, Risk
Algisi-Kendi ve -Digerleri, Emniyetli Operasyon Davranislar1 ve Ugus Giivenlik iklimi
Olcekleri, Tiirkiye Havayolu Pilotlar1 Dernegi eski bagkani Kpt. Plt. Gilircan Manti
tarafindan incelenmis ve gerekli goriilen terimsel diizeltmeler bu inceleme sonrasinda
yapilmistir. Veri toplamaya baslamadan dnce gereken biitiin izinler alinmistir. Veri
toplama, pilotlarm yogun calisma kosullar1 géz Oniine alinarak Internet iizerinden
yapilmugtir. Pilotlara, Tiirkiye Hava Yolu Pilotlar1 Dernegi web-sitesinden ve sosyal
medya tiizerinde kurulmus olan, cogunlukla pilotlarin iiye oldugu gruplar iizerinden
ulagilmistir. Veri toplama siireci Aralik 2015 ile Nisan 2016 aylar1 arasinda devam

etmistir.

Calisma degiskenleri arasindaki iligkiyi incelemeden o6nce Tiirkiye’de ¢alismada
kullanilan &lgeklerin Tiirkgeye ilk defa uyarlanmasi nedeniyle hem yeni gelistirilen
Olcek icin hem de uyarlanan 6lgekler i¢in faktor analizi yapilmistir. Sonuclara gore, yeni
gelistirilen Hava Yolu Pilotlar1 Davranig Envanterinin 5 faktorlii yapiya uygun oldugu
bulunmus ve faktdrler Insan Faktorii Analiz ve Smiflandirma Sistemi modeline gore (1)
algisal ve yargisal hatalar, (2) beceriye dayali hatalar, rutin ihlaller, yontemsel itaatsizlik
ve uygunsuz yontem hatalar1 olarak isimlendirilmistir. Ugus Emniyeti Kontrol Odagi
Olcegi ise orijinal faktor yapisindan farkli olarak 3 faktorlii yapr gostermis ve bu

faktorler, (1) kadercilik, (2) igsellik ve (3) yonetmeliklerin icsellestirilmesi olarak
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isimlendirilmistir. Risk algisi-Kendi 6l¢egi de orijinal 5 faktorlii yapisinin aksine, bu
calismada 4 faktorlii yap1 gostermis ve bu faktorler (1) Irtifa ve Yakat riski, (2)Giinliik
riskler, (3) Genel Diisiik riskler ve (4) Gorerek Ugus Kurallar1 riskleri olarak
adlandirilmistir. Risk Algisi-Digerleri 6lgegi ise orijinal faktor yapisiyla uyumlu olarak 3
faktorlii yap1 gostermistir. Bu faktorler (1) Gecikmeli risk, (2) Nominal risk ve (3)
Yiiksek risk olarak isimlendirilmektedir. Emniyetli Ucus Davranislar1 6lgegi orijinal
olarak 4 faktor olarak onerilse de bu calismada 3 faktor yapis1 bulunmus ve bu faktorler
(1) Ekip ve Otomasyon Sistemleri Yonetimi, (2) Durumsal Farkindalik ve Karar verme,
(3) Ekip lletisimi ve Isbirligi olarak adlandirilmistir. Son olarak, Ugus Giivenlik Iklimi
Olceginin faktor yapist incelenmis ve orijinal gelistirme c¢alismasinda 3 faktorlii yapi
goriilmesine ragmen bu calismada, tek faktorli bir yapr goriilmiistiir. Bu faktor genel

olarak “Kurum Giivenlik iklimi” olarak isimlendirilmistir.

Faktor yapilar belirlemek i¢in yapilan analizlerden sonra gruplar arasindaki farkliliklar
belirlemek adina bagimsiz gruplar t testi kullanmistir. Sonuglar sdyledir. Son 3 yilda bir
ya da daha fazla kritik olay yasayan pilotlar kritik olay yasamayan pilotlara gére daha
fazla rutin ihlal rapor etmislerdir. Sivil havacilik ve askeri havacilik mezunu pilotlar
arasinda yapilan karsilastirmada ise sivil havacilik mezunu pilotlarin askeri havacilik
mezunu olan pilotlara gore daha fazla uygunsuz yontem hatalari rapor ettikleri ve
gorerek ugus sartlartyla ilgili riskleri askeri havacilik mezunu pilotlara gére daha ytiksek
algiladiklar1 goriilmiistiir. Bu durumun olasi nedenlerinden biri askeri pilotlarin daha ¢ok
risk almalarmin beklenmesi ve askeri havacilik kariyerleri boyunca daha fazla riskli
durumla kars1 karsiya gelmeleri olabilir. Ayrica, askeri havacilikta emniyet 6nemli bir
faktor olsa da asil amag gorevin basariyla tamamlanmasidir. Bu nedenle, askeri pilotlarin
gorerek ucus sartlartyla ilgili riskleri sivil havacilik mezunu pilotlardan daha az
algilamalar1 bununla iligkilendirilebilir. Ancak, askeri pilotlarin daha fazla risk almalar1
beklenirken ayn1 zamanda prosediirleri de kat1 bir sekilde uygulamalar1 beklenmektedir.
Ciinkii askeri havacilik sivil havacilifa gore ¢ok daha az hata payna tolerans
gostermektedir (Kanki, Helmreich & Anca, 2010). Aym1 zamanda, askeri pilotlar

gorevlerini basariyla tamamlayabilmek i¢in ¢evrelerini daha iyi analiz edebilmeli, daha
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hizli karar verebilmeli ve ekiple daha iyi bir iletisim ve is birligi icinde olabilmelidir. Bu
nedenle, bu ¢alismada askeri havacilik mezunu pilotlarin sivil havacilik mezunu pilotlara
gore daha fazla durumsal farkindalik ve karar verme ile daha fazla ekip iletisimi ve
isbirligi rapor etmeleri bahsedilen durumla agiklanabilir. Literatiirde, sicil havacilik
pilotlarinin askeri havacilik pilotlar1 arasinda igsellik acgisindan fark oldugu gosterilmis
olsa da bu ¢alisma da boyle bir fark bulunmamistir. Ayrica, Hunter (2002) pilotlarin risk
algisi-kendi Olgegindeki skorlarinin risk algisi-digerleri 6l¢egindeki skorlarindan daha
diisiik oldugunu bulmustur. Yani, pilotlar, durum igerisindeki riskleri kendileri i¢in
digerlerine gore daha az riskli olarak degerlendirmislerdir. Bu calismada da Hunter ile
benzer sonucglar bulunmus, hava yolu pilotlar1 risk algisi-kendi 6l¢eginde risk algisi-

digerleri 0l¢egine gore daha az skorlar rapor etmislerdir.

Calisma degiskenleri arasindaki iliskileri incelemek i¢in hiyerarsik regresyon analizi
yapilmistir. Bu analizlere gore; hissedilen stresin yiiksek olmasi ve irtifa ve yakit
riskinin yiiksek olarak algilanmasi yiiksek algisal ve yargisal hatalarla iligkili
bulunmustur. Ancak, gorerek ugus kurallar riskinde ve yonetmeliklerin igsellestirilmesi
faktorlerinde yiiksek olan pilotlarin daha az algisal ve yargisal hata rapor ettikleri
goriilmiistiir. Yetenek bazli hatalar ise sadece kurum giivenlik iklimi tarafindan
yordanmustir. Yani, kurum giivenlik iklimini olumlu algilayan pilotlar daha az yetenek
bazli hata rapor etmislerdir. Rutin ihlallerinin de yonetmeliklerin igsellestirilmesi ve
kurum giivenlik iklimi ile pozitif olarak iligkili oldugu bulunmustur. Yani,
yonetmelikleri uyguladiklar1 siirece olusabilecek olaylarin sonuclarinin  kendi
kontrollerinde oldugunu diistinen ve kurumun ugus emniyetine gereken Ozeni
gosterdigini diislinene pilotlarin daha az rutin ihlal yaptig1 gosterilmistir. Yontemsel
itaatsizlik ise yine yonetmeliklerin igsellestirilmesi ve pozitif kurum giivenlik iklimi ile
pozitif iliskilidir. Reason (1990) tarafindan da onerildigi gibi pozitif giivenlik iklimine
sahip kurumlarda ihlallerin olugmasini caydirici bir atmosfer olustugu ve bunun da ihlal
sayllarini azalttig1 diisiincesine bir destek olusturulmustur. Son olarak da, uygunsuz
yontem hatalarinin hissedilen stres ve igsellikle pozitif, yonetmeliklerin i¢sellestirilmesi

ve kurum giivenlik ilkimi ile negatif olarak iliskili oldugu bulunmustur.
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Degiskenler arasinda  aracilik  iligkisi  incelendiginde ise  yonetmeliklerin
icsellestirilmesinin irtifa ve yakit risk algisiyla negatif iliskili oldugu bunun da ekip ve
otomasyon sistemleri yonetimini azalttigr bulunmustur. Ancak literatiirde bu sonug ile
celisen sonuglar bulunmaktadir. Yaptiklar1 ¢alismada, You, Li ve Han (2013) igselligi
yiiksek pilotlarin risk algisinin yiiksek oldugunu, bunun da pilotlarin daha ¢ok emniyetli
operasyon davraniglar1 sergilemesiyle iliskili oldugu gosterilmistir. Ancak, You, Li ve
Han’in yaptigi ¢alismada ugus emniyeti kontrol odagi Olgeginin igsellik faktori
kullanilmistir. Bu ¢alismada ise ayni Olgekte yeni bir faktoriin, yonetmeliklerin
igsellestirilmesi, varligi gosterilmistir. Yani bu iki ¢aligmada bulunan sonuglarin ¢eliskili
olmasi iligki icerisindeki kontrol odag: faktorlerinin farkli olmasi olabilir. Ayn1 sekilde,
irtifa ve yakat risk algisinin yonetmeliklerin i¢sellestirilmesi ve ekip iletisimi ve isbirligi
arasindaki iligkiye de aracilik ettigi bulunmustur. Yani, yonetmeliklerin i¢sellestirilmesi
irtifa ve yakat risklerinin algilanmasindaki diistiglerle iliskili olup bu da ekip igerisindeki
iletisim ve isbirligindeki diistisle iliskili goriilmiistiir. Bir diger aracilik iligkisi giivenlik
iklimi, yonetmeliklerin igsellestirilmesi ve rutin ihlaller arasinda bulunmustur. Sonuglara
gore, pozitif giivenlik ikliminin yonetmeliklerin igsellestirilmesindeki artiglarla iliskili
oldugu ve yonetmeliklerin igsellestirilmesindeki artisin da rutin ihlallerin azalmasini
yordadig1r gosterilmistir. Daha once de belirtildigi gibi, giivenlik iklimi c¢alisanlarin
giivenlikle ilgili kurallara, yonetmeliklere ve prosediirlere karsi olan tutumlari ve
algilariyla iliskilendirilebilir (Glendon, Clarke & McKenna, 2006). Boylelikle, kurum
icerisindeki pozitif giivenlik iklimi algis1 pilotlarda bu emniyet kural ve prosediirlerini
uyguladiklar1 siirece olusabilecek olaylarin sonuglarinin kendi kontrollerinde oldugu
inancina yol agarak rutin ihlallerin azalmasma yardimci oluyor olabilir. Bu da bu
calismada bulunan giivenlik iklimi, yonetmeliklerin igsellestirilmesi ve rutin ihlaller

arasindaki iligkinin bir agiklamasi olarak goriilebilmektedir.

Kurum igerisindeki pozitif giivenlik iklimi algis1 ¢alisanlar arasindaki agik iletisimin
olusturulmasina da katki saglamaktadir. Literatiire bakildiginda, pilotlarin ekip
arkadaslarinin yaptig1 hatalar1 ve ihlalleri uyarmada eksik olduklar1 gdriilmektedir (Ion,

2011). Ornegin, eger deneyimli bir pilot tarafindan bir ihlal yapilirsa diger ekip iiyeleri
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deneyimli pilotun “en iyisini bildigini” diisiinerek onu uyarma ya da bu durumu rapor
etme gereksinimi duymayabilir. Ayrica, bu durumun tam tersi de miimkiindiir. Eger
daha az deneyimli bir pilot kendisinden daha fazla deneyimi bulunan bir pilotun yaptigi
ihlallere karst bir uyarida bulunursa daha deneyimli olan pilot bu uyariyr dikkate
almayabilir. Boyle bir durumda kurumdaki pozitif giivenlik iklimi algis1 ekip igerisinde
acik iletisim kanallar1 olusturmaya yardimer olabilmektedir. Boylelikle, ekip iiyeleri
herhangi bir hata ya da ihlal durumunda birbirini uyarabilir ve bu uyarilar daha ¢ok
dikkate alinabilir. Boylelikle pilotlarin hata ve ihlal sayilarinda azalma saglanabilir. Bu
calismada da kurum giivenlik iklimi ve rutin ihlaller arasindaki iligskiye ekip iletisim ve
isbirligi tarafindan aracilik edildigi gorilmiistir. Yani, kurum igerisindeki pozitif
giivenlik ikliminin ekip igerisindeki iletisimi ve igbirligini artirarak rutin ihlallerde
azalmayla iliskili oldugu bulunmustur. Bu bulgu, belirtilen duruma bir destek niteligi

tagimaktadir.

Yiiriitiilen tez calismasmin literatiire bazi katkilar1 bulunmaktadir. Oncelikle, bu
calismada incelenen degiskenlerin birbirleriyle olan iliskileri insan Faktorii Analiz ve
Siniflandirma Sistemi modeli temel alinarak yapilmistir. Bu model, baslangicta ucus
kazalarinin nedenlerinin arastirilmasi amaciyla gelistirilmistir. Daha 6nceki arastirmalar
da belirtilen modeli kaza arastirmalarinda, kazalarin nedenlerini belirlemek amaciyla
kullanmiglardir. Ayn1 zamanda, bu model gelistirilirken kaza incelemecileri i¢in bir
cerceve olusturmasi amaclanmistir (Shappell & Wiegmann, 2001). Bilindigi kadartyla
bu model, daha once pilotlarin emniyetsiz davraniglart ve bunlara neden olabilecek
faktorleri arastirmak amaciyla kullanilmamistir. Bu nedenle, yapilan tez calismasi bu
modelin emniyetsiz davraniglar1 yordayan ya da bu davranislarin olusmasma katki
saglayan faktorlerin arastirilmasi amaciyla da kullanilabilecegini gostermistir. Ayni
zamanda, bu model ¢ercevesinde bulunan sonuglar ugus emniyetini artirmak amaciyla da

kullanilabilecektir.

Yapilan calismanin bir diger katkis1 hava yolu pilotlarinin emniyetsiz davraniglarini

Olcen davranis envanterinin gelistirilmesidir. Daha 6nce pilot davranislarinin kazalarin
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direkt neden oldugu bilinse de davranissal 6lgiimler genel olarak ekip kaynak yonetimi
egitiminin davranigsal belirteclerini 6lgmeye ve aragtirmaya odaklanmistir. Ancak, pilot
davraniglarinin arastirilmasi sadece ekip kaynak yonetimine degil kazalarin direkt
nedenlerine de odaklanmalidir. Bilindigi kadariyla, daha once pilotlarin emniyetsiz
davraniglarint 6lgmeyi amaglayan bir Slgek gelistirilmemistir. Gelistirilen bu 6lgek,
Hava Yolu Pilotlart Davranis Envanteri, pilotlarin emniyetsiz davranislarini aragtirmayi
amaclayan c¢alismalarda kullanilabilecektir. Aym1 zamanda, bu 0l¢ek, hava yolu
isletmeleri tarafindan pilotlarinin davranis desenlerini anonim olarak arastirmak ve bu

desenleri degistirmeyi amaglayan egitimler planlamak amaciyla da kullanilabilecektir.

Daha o6nce gelistirilen ve gegerliligi test edilen kurum giivenlik iklimi 6lgekleri agirliklt
olarak igsel kontrol odag1 ve dissal kontrol odag: faktorlerine odaklanmistir. Ayrica, bu
Olceklerle yapilan ¢alismalar i¢sel kontrol odaginin pilot davraniglar iizerindeki 6nemli
etkilerini gostermislerdir. Ancak, yapilan bu ¢alisma literatiire pilotlar i¢cin 6énemli olan
bir diger kontrol odag: faktoriinii, yonetmeliklerin i¢sellestirilmesi, kazandirmistir. Ayni
zamanda, bulunan sonuglar, yonetmeliklerin igsellestirilmesi faktoriiniin pilotlarin
emniyetsiz davraniglarini yordamakta igsellik faktoriinden daha onemli oldugunu
gostermektedir. Bdylelikle, hava yolu isletmeleri, yonetmeliklerin igsellestirilmesi
faktoriiniin pilot davramislar tizerindeki etkisinin farkinda olarak bu konu {izerine
yogunlagabileceklerdir. Ozellikle hava yolu isletmelerinin yoneticileri, pilotlarin
kurallar1, yonetmelikleri ve prosediirleri uygulamalar1 ve bu uygulamalarin ugus
giivenligi tizerindeki etkisi hakkinda pilotlarla iletisim ve isbirligi i¢inde olarak pilotlarin
bu uygulamalan igsellestirmesine ve gerektiginde bu uygulamalarin gelistirilmesine

katki saglayabilirler.

Son olarak, yapilan bu c¢alismada, Tiirk hava yolu pilotlar1 6rnekleminden veri
toplanmistir. Daha 6nce, Tiirk hava yolu pilotlarinin kiiltiirel farkliliklarinin ekip kaynak
yonetimine etkisini, ve Emniyet Y6netimi Sistemlerinin etkililiginin arastiran ¢alismalar
olsa da bilindigi kadariyla, bu c¢alisma Tiirk hava yolu pilotlarinin emniyetsiz

davraniglart ve bu davranislara yol acan faktorleri arastiran ilk calisma olmustur. Bu

156



nedenle, yapilan bu galisma, Tirk hava yolu pilotlarinin ugus emniyeti ile iligkili

faktorlere iligkin profilini gostermesi nedeniyle dnemlidir.

Yapilan bu ¢alismanin literatiire yaptig1 katkilar olsa da, baz1 sinirlamalar1 da mevcuttur.
Oncelikle, bu ¢alismada beyana dayali dlcekler kullanilmistir. Beyana dayali dl¢iimlerin
giivenilirligi iizerine yapilan caligmalar, beyana dayali Olgiimlerin sosyal istenilir
cevaplara yatkin oldugunu gostermektedir. Hava yolu sirketlerinde de ugus giivenligi
oldukea kritik bir konu oldugundan yapilan bu c¢aligmada toplanan verilerde sosyal
istenilirlige dayali cevaplar verilmis olabilir. Bu nedenle, gelecek arastirmalarda sosyal
istenilirlik 6lgeginin de kullanilmasi elde edilen verinin giivenilirligini daha da artirmaya
yardimci olabilir. Ayrica, gelecekte yapilacak arastirmalarda ugus sirasinda gozlem
yapmak ya da simiilatorde gozlemlemek gibi daha objektif Ol¢iimler kullanilarak da

sosyal istenilirligin etkisi azaltilabilir.

Bu c¢alismanin  bir diger smirlamasi ise Orneklemin sinirlt  olmasindan
kaynaklanmaktadir. Bu ¢alismada, 155 pilottan veri toplanmustir. Ozellikle Hava Yolu
Pilotlar1 Davranis Envanteri’nin faktdr yapisinin incelenmesi sirasinda drneklin sinirl
olmast problem olmustur. Arastirmaci, bu problemi ¢ézmek i¢in tamamlanmayan
verileri de analize dahil ederek faktor yapisi incelese de gelecek arastirmalarin daha
biiylik bir 6rneklem grubuyla hem c¢alisma sonuglarini aragtirmasi hem de Hava Yolu

Pilotlar1 Davranis Envanteri’nin faktdr yapisini incelemesi 6nemli olacaktir.

Son olarak, bu ¢alismadan siipervizyonun etkisi ¢alisma kapsamina dahil edilmemistir.
Ancak, literatiire bakildiginda siipervizyonsal faktorlerin de kaza olusumuna etkisi
oldugu bulunmustur (Shappell & Wiegmann, 2001). Bu nedenle, gelecekti ¢caligmalarin
stipervizyonsal faktorleri de calisma kapsamina dahil etmesi daha da kapsamli sonuglar

elde edilmesini saglayabilecektir.

157



Appendix K: Tez Fotokopisi Izin Formu

ENSTITU

Fen Bilimleri Enstitiist

Sosyal Bilimler Enstitiisii
Uygulamali Matematik Enstitiisti
Enformatik Enstitiisii

Deniz Bilimleri Enstitiist

000 B0

YAZARIN

Soyadi : Serin

Adi : Gizem

Boliimii : Trafik ve Ulagim Psikolojisi

TEZIN ADI (ingilizce) :Organizational Safety Climate, Precondition for Unsafe Acts
and Unsafe Acts of Turkish Commercial Airline Pilots

TEZIiN TURU : Yiiksek Lisans [ Doktora ]

1. Tezimin tamami diinya ¢apinda erisime acilsin ve kaynak -
gosterilmek sartiyla tezimin bir kismi veya tamaminin fotokopisi alinsin.

2. Tezimin tamami yalnizca Orta Dogu Teknik Universitesi kullancilariimn -
erisimine agilsin. (Bu segenekle tezinizin fotokopisi ya da elektronik
kopyasi Kiitiiphane aracilig1 ile ODTU disina dagitilmayacaktir.)

3. Tezim bir (1) yil siireyle erisime kapal1 olsun. (Bu segenekle tezinizin |:|
Fotokopisi ya da elektronik kopyasi Kiitiiphane aracilig1 ile ODTU

disina dagitilmayacaktir.)

Yazarin imzast «...ceeeeeeeeeeeeeeeennn. Tarih e,
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