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ABSTRACT
Although both perceived invulnerability and group polarisation are well known
psychological phenomena, there has not been any research conducted to
examine the effect of group polarisation on the level of perceived
invulnerability amongst general aviation pilots.
Two studies were conducted to measure the level of perceived invulnerability
amongst general aviation pilots and to test whether the level of perceived
invulnerability was affected due to group polarisation.
The first study tested 34 pilots. Although the majority of the pilots exhibited
perceived invulnerability, there was no evidence suggesting that low level
group interaction induced group polarisation leading to an increase in
individual's level of perceived invulnerability.
The second study examined 78 pilots. Although the majority of the participants
displayed perceived invulnerability, there was no evidence suggesting that high
level group interaction resulted in group polarisation leading to an increase in
individual's level of perceived invulnerability.
There was no evidence that the two experimental manipulations (low group
interaction and high group interaction) differed in effectiveness, as the effect
size between studies I and II did not significantly differ.

Although it is of some concern to general aviation safety that the majority of
the pilots in both studies exhibited perceived invulnerability, the level of
perceived invulnerability does not appear to be increased by a group
polarisation effect. The latter finding is consistent with safe operations, having
found no evidence that multi-crew operations lead to increased levels of
perceived invulnerability. In addition to the implication of the current findings,
limitations of the present study, possible areas for further research and
recommendations are presented.
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CHAPTER ONE
INTRODUCTION

1.1

Aviation safety

Since man's very first powered flight, it has been clear that there is an element
of risk involved in flight. However, during the period of powered flight the
reasons for the risk have changed considerably. In the early days risk was
essentially due to issues of design, aerodynamics and mechanical failures. The
last hundred years of aeronautical design and research in human factors have
seen a fundamental change in the cause of risk. Nowadays, the main cause is
not the aircraft but the human in the cockpit (Koonce, 1999).

Hobbs (2004) examined 100 aircraft accidents that occurred between 1921 and
1932 in Australia and reported that pilot error contributed significantly more to
accidents than mechanical failure. However, despite the presence of human
error, it was not identified as a significant scientific discipline in the early days
of aviation (Koonce, 1999). This suggests that risk due to human error has been
the primary flight safety issue since the early days of aviation (Feggette, 1985;
Murray, 1997) although the importance of human error has recently become
significant.

It has been noted that the air accident rate has declined as technology has
advanced. In particular, a dramatic improvement of overall reliability of
aircraft systems was observed when turbojet and turbofan engines were
developed and introduced in the late 1950s and early 1960s (Chamber & Nagel,
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1985). O'Hare (1999) argued that "the reliability of jet engines compared to
reciprocating engines was both directly (fewer engine failures) and indirectly
(fewer powerplant problems meant fewer problematic situations for crew to
manage) responsible for improved levels of safety" (p. 7).

Although the aviation industry continues to witness a high level of
sophistication, air accidents continue to occur. Because of its rapid engineering
progress, which has resulted in fewer accidents due to mechanical malfunction,
recent attention has diverted to focus predominantly on human factors, which
has been the primary flight safety issue since the early days of aviation
(Feggette, 1985; Murray, 1997). Pearson (1963) claimed that human factors,
pilot error in particular, stemmed from inattention, poor judgement and
distraction and it was in this area where the greatest contribution could be
made toward the reduction of accident.

It has been suggested that approximately 70-80% of aviation accidents are
attributed, at least in part, to human error (Wiegmann & Shappell, 2003).
Whilst it may be possible to reduce the current accident rates further, it is
unrealistic to expect human induced accidents to be totally eliminated because
of the idiosyncrasies of human performance and reasoning. In addition,
technological innovations have "radically altered the relationship between
systems and their human elements" (Reason, 1997, p. 1) resulting in a new
sphere of accidents. According to Sarter and Alexander (2000), the projected
growth rate in air traffic during the next decade could lead to an average of one

2

major aircraft accident per week unless the current accident rate is reduced
further.

In principle, a possible solution to the human error induced accidents may be to
replace the pilots, who are vulnerable to certain forms of error, with a fully
automated system that is not susceptible to error. However, despite the current
impressive technology, in practice it is almost impossible to design fully
automated error-free system that could cope with all types of emergencies
(Orasanu, 1993). In addition, Dismukes and Tullo (2000) countered such views,
arguing that humans have the unique capability to analyse incomplete or
conflicting information from diverse sources and to assess novel situations and
devise appropriate solutions in a way that current technology is not.

It is therefore somewhat ironic that the cognitive processes that make humans

such good pilots may equally make them vulnerable to certain forms of error,
which is why the accident record repeatedly demonstrates that at least three out
of four accidents involve performance error made by apparently healthy and
appropriately qualified individuals (ICAO, 2005).

In potentially high-loss endeavours such as airline operations, Degani and
Wiener (1997) argue that it is essential to have a detailed set of procedures in
order to successfully operate complex human-machine systems. This is indeed
the case, as the majority of operational decisions by pilots in airline
environment are predetermined in standard operating procedures; failure to
comply with such procedures may result in a disciplinary action.
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Despite the usefulness of standard operating procedures, logically not all
situations have corresponding procedures to satisfy the outcome, as some
situations that arise will be novel, in the sense they have never happened before
(This is analogous to the frequent criticism of inductive reasoning, discussed
by Gilbey & Hill, [2008).).

Alternatively, there may be instances where the situation may be differently
perceived by flight crew and consequently the flight crew may respond in a sub
optimal manner. In addition, when an option selection decision (this is to select
one option from among a set of alternatives, Orasanu, [1993]) is faced, any
psychological factors ( e.g. , perceived invulnerability) that arise during a
decision making process could further degrade the quality of decision.

Thus, it seems reasonable that a better understanding of the underlying causes
of pilot error and poor judgement is required in order to improve aviation
safety by accurately detecting and appropriately managing errors. Dismukes
and Tullo (2000) suggested that both airlines and the regulatory authorities
should redirect evaluation of crew performance away from counting errors and
expecting performance to be error-free to the detection of errors and managing
of the consequences of such errors. In addition, Besco (1992) argued that
because few pilot errors were the consequence of skill deficiencies, the entire
industry needed to focus on knowledge and attitude to improve pilot
performance.
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For many years, it was assumed that good judgement was an inevitable byproduct of flying experience. However, the data that Bureau of Air Safety
Investigation (1996) has accumulated indicates that "the errors of judgement
are made by experienced and less-experienced pilots alike" (p. 5). Therefore,
airlines around the world have devoted many resources on human factors
training. Consequently human factors training, in particular Crew Resource
Management, Line Operation Safety Audit and Threat and Error Management,
became a significant aspect of the airline training syllabus in order to reduce
crew related accident (Simpson & Wiggins, 1999).

Sarter and Alexander (2000) pointed out that the overall safety of the system
could be determined by the performance of the weakest link. The weakest link
has been often referred to the single pilot, low-technology, less rigorously
trained pilots in general aviation, rather than multi-crew, high technology,
expensively trained pilots in air transport environment (Strictly speaking,
however, this may actually be due to 'cherry-picking' of the highest ability
trainees for air transport from the pool of would-be pilots, as opposed to an
effect explained by the two different career strands).

According to the report from Bureau of Transportation Statistics (2007), in the
United States, the accident rate for general aviation in 2006 was 6.64 accidents
per 100,000 flight hours, whereas the accident rate for air transport operation
was 0.15 accidents per 100,000 flight hours. This indicated that the accident
rate for general aviation was 44 times greater than the accident rate for air
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transport operation. These vast differences in accident rate have been found to
be consistent for many years (Bureau of Transportation Statistics, 2007).

Despite the higher accident rate for general aviation, accidents involving air
transport operation appear to receive greater media attention. At least in part,
this is likely to be due to the number of toll involved per accident. It is however
noteworthy that the fatality rate for general aviation was almost seven times
greater than the fatality for the scheduled air transport operation for period
from 1977 to 1994 (Wyczalek, 1997). O'Hare (1999) explained that although
the losses in general aviation (e.g., human and economic) may be as great, if
not greater, as the losses in air transport environment, the main focus by the
regulators and public has almost exclusively been on the toll arising from air
transport crashes. This may be because deaths arising from general aviation
crashes are spread in ones or twos and consequently, ignored as they receive
less attention from the media.

Hunter (1999) stated that virtually all airline pilots were once general aviation
pilots at one stage of their carrier. Indeed, when they commenced their flight
training, they were considered as general aviation pilots. It therefore seems
reasonable to assume that attitudes learnt in general aviation have an enduring
effect; that is, the attitude learnt is likely carried over to airline transport
environment (Hunter, 1999). This implies that more focus on human
performance analysis and human errors are needed at general aviation level.

6

1.2 Aviation safety in general aviation

As Hunter (1999) described, general aviation is composed of pilots with a wide
variety of experience and a wide range of aircraft type. General aviation can be
broadly described as all aviation operations, excluding those of commercial
airlines and military aviation. General aviation encompasses a wide variety of
activities that include, but are not limited to, business flying, agricultural
aviation, personal flying for pleasure or sports, and flying by flight-training
institutions (Kumar, DeRemer, & Marshall , 2005). In addition, there are
various categories of aircraft used in general aviation operations, including
single engine and multi engine piston aircraft, turboprops, turbojets, helicopters,
gliders and experimental aircraft (GAO, 2004).

According to the General Accounting Office (GAO) (2004), the majority of
general aviation hours flown fell into three distinctive categories of flying
activities: recreational, business, and corporate flying. Recreational flying
related to the use of aircraft for pleasure or personal transportation, accounted
for 40.8% of the total general aviation hours. Business flying related to the use
of aircraft in connection with the pilot's occupation or private business,
accounted for 12.2% of the total general aviation hours. Corporate flying
related to the use of aircraft owned or leased by a corporation or business flown
by professional pilots, also accounted for 12.2% of the total general aviation
hours.
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According to the Aircraft Owner and Pilots Association (AOP A) (2002),
recreational flying accounted for the largest single type of operations and also
the largest accident rate (67.3%) in 2000. This accident rate, mainly due to
human error (e.g., pilot error) for recreational flying, has been observed for
many years, although there has been an increased recognition of the importance
of human factors in pilot performance in general aviation and consequently
human factors training has been incorporated in the pilot training syllabus
(O'Hare, 1999).

Wiegmann et al. (2005) analysed data over an 11-year period from 1990 to
2000 and found no change in the proportion of accidents that were either
mainly or partly due to the unsafe acts of pilots. Likewise, Li, Baker,
Grabowski and Rebok (2001) found that 85% of the general aviation crashes
may have been caused by pilot error and the percentage of probable cause has
not been changed since 1942. This finding may be due to the wide diversity of
flight activities, aircraft and pilot populations that made it especially difficult to
improve the safety in general aviation (Li & Baker, 1999). Alternatively,
because of limited opportunity of human factors training in general aviation,
the general aviation pilots tend to be more vulnerable to human errors than
airline pilots (Wiggins, 1999).

Simpson and Wiggins (1999) argued that although human factors education has
become a significant aspect of the airline training syllabus, it was often a
relatively neglected component in the general aviation environment. Indeed, to
date there is only a limited number of formal on-going human factors training
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in general aviation. O'Hare (1999) argued although it was understandable that
analysis of the human performance has been mainly focusing on air transport
environment because of primarily large number of passengers carried and the
global economic significance, it was now time to re-direct some portions of the
effort to general aviation.

The issue about maintaining the adequate knowledge and skills required to
operate an aircraft safely amongst recreational pilots in particular has not gone
unnoticed. Ritchie (1988) argued that because the majority of pilots in general
aviation do not operate as full-time professional pilots, a large number of
general aviation pilots are faced with the challenge of achieving and
maintaining adequate flying skills. According to Hunter (1999), the "lack of
practice of flight skills, particularly procedural and decision-making skills, acts
to curtail human performance" (p. 28).

Similarly, O'Hare and Chalmers (1999) found that the lowest median annual
flying hours were Private Pilot Licence (PPL) holders (22 hours) and microlight pilots (23 hours) . Such low annual flying hours raised serious questions
about the ability of most pilots to maintain the range of skills required to
operate an aircraft safely in compliance with the legal certification
requirements, although O'Hare (1999) argued that "the lack of recent flight
experience does not itself constitute a risk factor for accident involvement" (p.
270).
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According to New Zealand's Civil Aviation Rule (CAR) part 61 (2007), there
is no minimum flying hours required to maintain currency oflicence for Visual
Flight Rule (VFR) pilots in general aviation. As long as a pilot complies with
requirements such as medical requirement, recent flight experience and
completion of Biennial Flight Review (BFR) every 2 years, the holder of pilot
licence can continue to exercise the privileges applicable for the type of licence.
These requirements do not appear to address human factors education, the area
that Simpson and Wiggins (1999) considered so imperative.

Civil Aviation

Authority of New

Zealand

(2001)

claimed that

the

standardisation of BFR was constrained by the low number of completion of
the review and the absence of a common syllabus. The Civil Aviation
Authority of the United Kingdom (1997) also agreed that the requirement for
the PPL revalidation were inadequate. "In a recent open letter to GA pilots in
the New England region, Director R. E. Whittington said that some sources say
that. .. the BFR is a quick ride around the pattern and a sign-off in the logbook
for 2 more years of haphazard flying ... a properly conducted BFR will help
improve pilot judgement and flying proficiency" (Koonce, 2002, p. 190).

It seems reasonable to assume that the likeliness of accident involvement
increases with time since the most recent BFR was conducted, as flying skill
may degrade unless hours are regularly flown. However, actual data suggested
that the shorter the period since the most recent BFR, the higher the number of
general aviation accidents that occurred. Figure 1 shows that general aviation
pilots who recently completed BFR were involved in more accidents than
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pilots who completed BFR less recently. Koonce (2002) explained that this
counter-intuitive relationship may be due to pilots who recently completed
BFR engaging in more frequent flying with greater self-confidence than the
pilots who completed their BFR less recently.
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Likewise, Booze ( 1977) found that the likeliness of accident involvement
increased as one had greater recent exposure to the flight environment in
general aviation. The likeliness of accident involvement was 10 times more for
pilots with 101-200 flight hours in the last six months than those with 0-10
flight hours in the same period.

Logically, exposure 1s a prerequisite to incur risk. Li (1994) explained that
likeliness of risk and accident involvement was a function of the exposure. Li
(1994) further argued that frequent exposure to flying environment may result
in tendency of overconfidence although, in contrast, Wetmore and Lu (2005b)

11

argued that obtaining more flight experience could reduce the likelihood that a
pilot would display overconfidence because better weather assessment in flight,
for instance, may be a function of flying experience. However, numerous
studies (e.g., Goh & Wiegmann, 2001; O'Hare & Smitheram, 1995; Wilson &
Fallshore, 2001) claimed that although a pilot may have assessed the weather
accurately, it was personal overconfidence that encouraged pilot to continue. In
addition, both anecdotal and accident data suggested that pilot's willingness to
encounter more challenging flight regimes was a function of experience,
perhaps due to the acceptance of increased risk (Salvatore, Steams, Huntley &
Mengert, 1986).

Both O'Hare (1990) and Booze (1977) agreed that in general aviation, younger
pilots were significantly more likely to be involved in accidents than older
pilots. One reason could be that younger pilots were more likely to engage in
more flying activities than older pilots. O'Hare (1990) combined the effect of
age and recent flight experience on the accident involvement and suggested
that younger pilots with relatively higher recent flight experience were more
likely involved in the accidents. A similar finding was observed with younger
pilots with more total flight time (Booze, 1977). In addition, younger pilots
rated themselves as more likely to take risk and had high scores on a measure
of personal invulnerability despite being aware of the risk involved (O'Hare,
1999), although the level of optimism was found to be a function of age
(Borges & Dutton, 1976).

12

According to Federal Aviation Authority (2002), most general aviation pilots
believe they are safer, possess greater flying skill, are less likely to take risks in
flight, and are less likely than their peers to experience an aircraft accident; that
is, they perceive themselves invulnerable to an aircraft accident. Logically, if
the attribute is normally distributed, approximately half of the pilots holding
such belief must be wrong (Gilbey, Fifield & Gibson, 2006). Thus, perceived
invulnerability has been the focus of many investigations as these beliefs are
considered to be widespread and they are easily observed in daily life.
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1.3 Perceived invulnerability

Gilbey, Fifield and Rogers (2006) observed that it is imperative to perceive risk
accurately, as subsequent behaviour is determined by the perception of risk
involved. For instance, if people wrongly perceived the risk of behaviour to be
lower than it actually was, they were more likely to exhibit such behaviour
(e.g., Burger & Bums, 1988). This type of inaccurate perception of risk has
been called perceived invulnerability (Breheny & Stephens, 2004), unrealistic
optimism (Weinstein, 1980), optimistic bias (Weinstein, 1980), illusion of
unique invulnerability (Perloff, 1987) and positive illusion (Taylor & Brown,
1988). This thesis will use the term 'perceived invulnerability'.

Research has suggested that people generally believe that they are less likely
than their peers to experience such negative events (Weinstein, 1980). Studies
concerning vehicle accidents (e.g. , Holt, 2007; Svenson, 1981) found that
many drivers believed themselves to be more competent and in control than
they actually are, thus there was strong tendency to believe their chance of
being involved in accidents was less than average. Study concerning smoking
related illness found a similar tendency; that is, although current smokers
admitted that they were more susceptible to smoking related illness than nonsmokers, they perceived themselves less vulnerable to smoking related health
risk than other smokers (McCoy et al., 1992). Similarly, Apanovitch, Salovey
and Merson (1998) discovered that majority of college students considered
themselves invulnerable to Acquired Immune Deficiency Syndrome (AIDS),
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although 85% understood the means of Human Immunodeficiency Virus (HIV)
transmission and 25% personally knew someone with AIDS .

Contrary to research highlighting the negative side of perceived invulnerability,
other researches have exposed the positive side of perceived invulnerability.
Regan, Gosselink, Hubsch and Ulsh (1975) claimed that because of a need for
high self-esteem and the need of psychological well-being, people might inflate
self-assessments of their own ability. As a consequence, a positively biased
view of one's future accompanied a variety of psychological benefits such as
self-reports

of happiness and

contentment,

increased motivation and

persistence, and ultimately better performance and greater success (Taylor &
Brown, 1988). In addition, the study on the implication of dispositional
optimism for physical well-being suggested that "compared to pessimists,
optimists seemed to show fewer signs of intra-operative complications and to
evidence a faster rate ofrecovery" (Scheier & Carver, 1987, p. 179).

Numerous studies (e.g., Hoorens, 1996; Pulford & Colman, 1996) have
demonstrated that people's general perception toward most situations is not
accurate; that is, people tend to believe negative events are less likely than
average to occur, yet positive events are more likely than average to occur. The
likely causes of emergence of perceived invulnerability may include
egocentrism accounts, singular vulnerability judgement and bias in a selfserving manner. Egocentrism accounts arise when self-serving information is
believed to be more strongly related to the comparative judgement than otherrelevant information (Chambers & Windschitl, 2004). Singular vulnerability
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judgement arises when people believe that probability of occurrence is based
on individual or case specific information rather than base-rate (e.g., perceived
relative frequency) information (Klar, Medding, & Sarel, 1996). Bias in a selfserving manner arises when people believe that their own attributes are more
likely than other attributes to facilitate desired outcomes and to hinder feared
outcomes (Kunda, 1987).

In aviation, the phenomenon of perceived invulnerability has been studied with
the view to minimise risk-taking attitude in pilot judgements. For instance,
Berlin et al, (1982) introduced invulnerability as one of five hazardous thought
patterns (also including anti-authority, impulsivity, macho and resignation) .
Since then, these five hazardous thought patterns have been adopted into
virtually every pilot decision making training syllabus to teach the pilots how
to recognise and take a countermeasure whenever any of these hazardous
thought patterns were encountered in order to minimise the number of
irrational pilot judgements.

Although efforts have been made to minimise the tendency of these hazardous
attitudes, evidence suggests that perceived invulnerability, in particular,
remains widespread and persistent in aviation. For instance, Lester and
Bombaci (1984) argued that perceived invulnerability may be the most
common hazardous attitude. Their study showed that 43% of the subjects
displayed invulnerability, 20% displayed impulsivity, and 14% displayed
macho attitudes. Subsequent research (Lester & Collony, 1987) found a similar
pattern of results: Invulnerability (39%), Impulsivity (24%) and Macho (19%).
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According to Wetmore and Lu (2006), perceived invulnerability was the most
common hazardous attitude displayed by the accident pilots resulting in
substantially higher risk factors per accident flight.

The report produced by Federal Aviation Authority (FAA, 2002) suggested
that most general aviation pilots believe they possessed greater flying skill and
were less likely than their peers to experience an aircraft accident. Similarly,
Gilbey, Fifield and Gibson (2006) argued that comparative optimistic
assessments of potentially risky situations were widespread and persistent in
aviation and thus might affect safety related decisions. Interestingly, however,
Gilbey, Fifield and Rogers (2006) found the effect of perceived invulnerability
was negligible among air traffic controllers, particularly toward aviation
specific negative events. Air traffic controllers appeared to be less susceptible
to perceived invulnerability in air traffic control related matters.

It has been reported that one of the most significant causes of general aviation

fatalities is the continuation of the flight under visual flight rules (VFR) into
deteriorating weather. As the flight progresses into the deteriorating weather,
there will be an inevitable degradation of visual cues such as speed, distance,
orientation and the attitude of the aircraft upon which the pilots under VFR are
highly dependent. According to National Transportation Safety Board (NTSB,
2007),

fatality

in

accidents

involving

VFR

flights

into

instrument

meteorological condition (IMC) is significantly greater than the fatality of
accidents involving VFR flights in visual meteorological condition (VMC)
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(Such a significant difference in fatality may indicate that accidents in IMC
were far more severe than the accidents in VMC).

As a result, the Federal Aviation Authority has been encouraging pilots to
acquire instrument rating and maintain the required proficiency in order to
maximise the chance of pilots to cope with VFR into IMC situations without
incident or accident (Hunter, 1999). However, it is interesting to note that Civil
Aviation Authority of United Kingdom (1997) found 45% of pilots who had a
controlled flight into terrain accident held a current instrument rating. This
finding suggests that holding a current instrument rating may falsely perceive
one's true flying ability, thus increasing the likelihood of continuation into
adverse weather.

O'Hare and Smitheram (1995) argued that although a pilot may assess a given
situation accurately, they may not realise the risks involved in continuing with
the flight due to personal overconfidence and excessive optimism. In other
words, a pilot's overconfidence in his or her own ability may encourage
continuation with the flight because of an unrealistically optimistic belief about
being able to avoid harm through personal control of the flight (Goh &
Wiegmann, 2001). Wilson and Fallshore (2001) also found a similar tendency,
whereby pilots under VFR were overly optimistic regarding their chances of
experiencing the flights under VFR into IMC, and are overconfident in their
ability to both avoid and successfully fly out of IMC. In addition, younger
pilots, in particular, rated themselves as more likely to take risk and had high
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scores on a measure of personal invulnerability despite being aware of the risk
involved (O'Hare, 1999).

Several studies (see, e.g., Hunter, 1999; Ritchie, 1988) have expressed concern
about general aviation pilots, in particular, recreational pilots, not maintaining
adequate flying skills required for the licence and/or rating held. Although
aircraft handling and control was cited as the most cause or contributing factors
that resulted in accidents, those accidents may well include pilots' incorrect
decision to continue into the deteriorating weather and consequently lost the
control due to visual cues being degraded and eventually obliterated. Thus, the
proportion

of the

accidents

that

may potentially include perceived

invulnerability may be greater than reported.

There is debate as to whether perceived invulnerability is a function of
experience or otherwise. Gilbey, Fifield, and Gibson's (2006) preliminary
findings showed that pilots who had attained their PPL were significantly more
optimistic than those who had flown solo and those who had not yet flown solo
group, indicating that an achievement of "milestones" in training, such as the
attainment of a PPL, may be associated with an increase in comparative
optimism. O'Hare (1990) highlighted that a successful pilot needed to possess
confidence in one's ability to control the aircraft in all flight regimes. An
unfortunate by-product may include a degree of overconfidence in one's skill
and judgment and an unrealistic optimism about the chances of avoiding harm
through personal control. Likewise, Kem (1998) supported that perceived
invulnerability is a function of experience; that is, the more experience the
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pilots had in the air, the more invulnerable the pilots may perceive themselves
to be.

Thus, it appeared that the feeling of perceived invulnerability from typical
accident causes may be a function of experience rather than age (O'Hare,
1990) although, interestingly, younger pilots had high scores on a measure of
personal invulnerability despite being aware of the risk involved (O'Hare,
1999). Such findings were also consistent with study conducted by Wichman
and Ball (1983) who argued that aviators with more experience and exposure
developed stronger self-biases, such as self-confidence and ego. In addition,
Booze (1977) identified that overconfidence and lack of vigilance by high time
pilots have been cited as possible contributors to the accidents, perhaps due to a
beneficial effect accrued with greater cumulative flight experience turning to
be a risk factor.

Koonce (2002) argued that the feeling of overconfidence tends to be slightly
lower during the period of skill development and with experience a pilot's
confidence level is generally expected to remain slightly below the skill level.
However, it is consistent with Gilbey, Fifield and Gibson's (2006) preliminary
finding that for a period of time, after obtaining a licence, a pilot's confidence
level is momentarily higher than the skill level and as a consequence, a serious
incident or accident is more likely to occur during this period. Typically, the
highlighted period is approximately six months since the commencement of
pilot training.
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Telfer (1989) identified that student pilots initially perceive that their
judgement could be defective and as a result, they tended to be more cautious.
However, after accumulating flying hours over approximately six months, they
were less prepared and unwilling to admit that their judgement could be
defective as shown in Figure 2. Although Figure 2 demonstrates that selfconfidence increases with acquirement of piloting skills, Koonce (2002) argued
that the pilot's confidence level is expected to be below the piloting skill as
more experience is gained.
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Ovcr-<onfidence -..........

l. . . .
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Figure 2. The relationship between pilot experience and self-confidence

Source: Koonce (2002)
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Previous studies have found no evidence suggesting a relationship between
experience and self-illusions such as perceived invulnerability. For instance,
Goh and Wiegmann (2001) argued that although pilots who chose to continue
the flights into the deteriorating weather displayed greater confidence in their
own piloting ability and more optimistic view on the possible consequences,
there was no evidence of differences in experience and training between the
groups of pilots who chose to continue or divert; that is, pilots in both groups
had similar flight hours and level of certifications. Thus, it may be that the
differences in self-judgment on skill and ability appeared to reflect differences
in self-awareness of meta-cognitive estimates of one' s own ability.

Contrary to their earlier position, Goh and Wiegmann (2002) argued that the
loss of situational awareness that precipitated flight initiated under VMC
continuing into IMC may be due to a lack of experience interpreting real-time
weather by low-time. Their analysis showed that almost 24% of the pilots
involved in the accidents due to the VFR flights into IMC may not have
realised that the weather had deteriorated, suggesting that they did not
intentionally fly into IMC. This finding supports Wetmore and Lu's (2005b)
argument that the accurate assessment of the visibility may be a function of
flying experience, thus the tendency to continue the flights under VFR into
deteriorating weather was likely to reduce as a pilot gained more experience.

Although obtaining a higher level of pilot licence and more flight experience
would seem to reduce the likelihood of exhibiting perceived invulnerability
(Wetmore & Lu, 2005b), the findings suggest otherwise. Continuation of VFR
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flights into IMC due to inaccurate assessment of the actual visibility may be a
product of greater willingness to take risks and overconfidence in flight skills,
rather than lack of experience.

Telfer (1989) identified that at the beginning of the training, student pilots
recognised that their judgment could be a source of danger to themselves and
others, thus cautious decisions were generally made. However, after
accumulating flying hours over 6 months or so, they were less prepared and
unwilling to agree that their judgment could be defective. This finding led to
the conclusion that this perceptual shift might be indicative of an optimistic
view of their perceived invulnerability and may be the reason for the fairly
universally well known high accident rate for pilots with 100-300 total flying
hours.

In contrary to Telfer's (1989) finding, O'Hare and Chalmers (1999) argued that
there was no evidence of an increased risk of accident involvement during the
100-200 or 100-300 hours total time periods. Rather, their data indicated that
trend of accident involvement during the 100-200 or 100-300 hours total time
periods were slightly opposite to Telfer's (1989) finding.

It is generally accepted that it is virtually impossible to stop perceived
invulnerability from developing and affecting one's decision making (Jensen,
1995). One reason for this may be that there is a certain plausibility to the
notion that if a pilot is still flying after, for instance, thirty years, then they are
invulnerable insofar as their skill level has stopped them being in an accident
or incident (A. Gilbey, personal communication, February, 2008). Nevertheless,
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prolonged influence of perceived invulnerability would develop a loss of
respect of dangerous situation and this type of attitude trait would result in a
serious incident or accident (Koonce, 2002). Thus, an awareness of this
hazardous attitude may help to develop a more positive and rational approach
toward flying decision (Jensen, 1995).

For instance, landing with undercarriage retracted without any malfunction in
the undercarriage system is rare but still occurs. In aviation, there is a wellknown saying for the pilots who fly aircraft with retractable undercarriage:

"There are two types of pilots flying aeroplane with retractable
undercarriage. One who landed with undercarriage up and ones
who will land with the undercarriage up" (Deakin, para 1, 2004 ).

The implication is that the chances of landing with undercarriage retracted are
always present regardless of training and/or experience thus the pilots need to
be aware of the possibility of encountering the negative side of perceived
invulnerability.

Ken (1998) stated that hazardous attitudes, including perceived invulnerability,
were only hazardous if they are allowed to manifest themselves in people's
behaviour. Thus, by taking time to understand hazardous attitudes, and by
actively searching for any indication of them in pilots' flying activities,
although it is unrealistically optimistic to think that they can be abolished, they
can nevertheless be managed.
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Although self illusions, by definition have primarily been explored at the level
of the individuals, there is good reason to explore them also from a social
perspective, in particular, from a perspective of small group interaction.
Campbell and Bagshaw (2001) stated that if the individual members of a group
already held an opinion about a particular course of action, the opinion of the
group as a whole would be stronger. This is a form of polarisation of attitude.

Thus, if each flight crew in multi crew environment possessed a certain level of
perceived invulnerability, which was known to exist to some extent in
everyone, their level of perceived invulnerability may increase through a group
polarisation and consequently, the chances of perceiving risk inaccurately or
taking unnecessary risk or combination of both were anticipated to be greater.
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1.4 Group Polarisation

As a general practice, important decisions are usually made by groups as
opposed to individuals. The common belief that a decision made by more than
one person is deemed to be a better decision originates from the popular notion
that groups are less likely to make errors than individuals (Baron & Byrne,
2000). Group decisions are also believed to be more cautious and less daring
than individual decisions (Myer & Lamm, 1976).

Initially, it was conjectured that group discussion would generally lead to
compromise between more extreme preferences of individual members and
produce more moderate decisions (Cason & Mui, 1997). For instance, it was
believed that a board of directors comprised of a number of people with
varying views on the future direction of their company would compromise
around a so called 'middle road' (Brown, 2000).

Contrary to the popular notion that groups were more cautious and less daring
than individuals (Myers & Lamm, 1976), an experiment by Stoner (1961)
utilising choice-dilemmas questionnaire found that group decisions were riskier
than individual decisions. This finding was initially termed as the 'risky shift'
and inspired numerous studies of group risking taking mainly because it
contradicted some prevailing theory of conformity and normalisation held at
that time (Ellis & Fisher, 1994).
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Many studies conducted in several different communities and countries
replicated Stoner's (1961) observation. For instance, the comparison of an
individual's decisions between pre and post group interaction indicated that
more risky decision was eventuated with the presence of group interaction
(Wallach, Kogan, & Bern, 1962). It is noteworthy that although a prolonged
discussion within the group would more likely cause group polarisation
phenomenon to be present, a brief period of discussion followed by individual
responses also produced a shift in the group's average position (Myer & Lamm,
1976).

Although many studies found evidence of a 'risky shift', some studies found
evidence of a 'cautious shift' (Forsyth, 1999). Further research clarified that
items which elicited relatively risky initial tendencies generally elicited further
shift toward the risky extreme after discussion, whereas items with relatively
cautious initial means were more likely to elicit further shift in the cautious
direction (Myers & Lamm, 1976; Teger & Pruitt, 1967). In view of this
observation,

further

research

described

this

phenomenon

as

'group

polarisation' (Moscovici & Zavalloni, 1969).

Vaughan and Hogg (2005) described group polarisation as when a decision is
made in group, the decision is more extreme than the mean of individual
member's initial positions, in the direction already favoured by that mean. For
instance, a group of people who were inclined to favour capital punishment
would likely produce stronger favouritism for capital punishment after
discussion.
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Jones and Roelofsma (2000) claimed that the potential for the presence of
group polarisation is often confined to relatively important decision, implying
that the presence of group polarisation is not widespread. In contrast, numerous
studies (see, e.g., Isenberg, 1986; McCauley & Segal, 1987; Myers & Lamm,
1976) suggested that group polarisation phenomenon had proved to be
remarkably general and robust, having been obtained in a wide variety of
domains including jury decision, making gambling decision, estimates of
autokinetic movements, terrorism and judgement of physical attraction.

Thus, Brown (2000) claimed that there are strong grounds to believe that
polarised attitude is a pervasive consequence of group interaction (in particular,
when the initial view of the individual group members was in the same
direction [Jones & Roelofsma, 2000].), although, interestingly, the validity of
the existence of group polarisation on real decision making group would be in
question because of the nature of studies. This is because almost all the studies,
which examined the existence of group polarisation, were conducted in
laboratory settings with ad hoe [artificially create] groups in which the
outcome was almost always hypothetical (Brown, 2000). Thus it is possible
that group polarisation in real life may not be as pervasive as numerous studies
suggest.

Indeed, when research has been conducted using real decision making groups,
group polarisation was not as evident. Semin and Glendon (1973) argued that
experimental studies, which examined the presence of group polarisation, were
often limited by the amount of information and lack of a specific reference
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system thus group polarisation phenomenon was often present. In contrast,
when the study was conducted on real decision making group, such as a staff
evaluation committee, with large amounts of information available and a
specific reference system, no group polarisation phenomenon was observed.

Contrary to Semin and Glendon's (1973) findings, Spector, Cohen and Penner
(1976) found that task reality was not deemed to be a significant influential
factor on the direction of group choice shifts (e.g., group polarisation
phenomenon) when the effect of real versus hypothetical risk on group choice
shifts was examined. Instead, it was the content of the decision task itself that
determined the direction of group choice shift.

Semin and Glendon (1973) argued that it might be the differences in nature
between the groups that determined the presence of group polarisation
phenomenon. The structural properties of established group and ad hoe
[artificially created] group were clearly different: The former was considered to
be permanent whereas the latter was considered to be temporary.

Brown (2000) found no group polarisation in the established group (e.g.,
permanent) because such group was more likely to develop an internal
structure, adopt conventional procedures and establish norms about the
decision issues, all of which might inhibit any polarisation effect from
appearing. In contrast, McCauley and Segal (1987) observed that terrorist
groups became more extreme gradually over a period of time because not only
the average opinion of the group became more extreme, but the average
individual also became more extreme.
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On the other hand, Brown (2000) observed group polarisation in judges'
decision because their existence was considered as temporary as such existence
as a group often disbanded after a single trial. This observation indicates that
the group polarisation phenomenon tends to more likely occur in the early
stages of group's life, although the generality of group polarisation
phenomenon to the real world was in question (Semin & Glendon, 1973).

There has been a plethora of research conducted to identify the underlying
mechanism of group polarisation and provide logical explications of how group
polarisation occurs. For instance, Social comparison theory (Sanders & Baron,
1977), Persuasive argument theory (Burnstein & Vinokur, 1977) and Social
decision scheme theory (Davis, 1973 ).

The key concept in the social comparison theory is on the self presentational or
self enhancement motives that are stimulated by comparisons with others
(Brown, 2000). This theory was based on the description by Festinger (1954)
who described social comparison as the natural tendency to compare amongst
us to determine whether one's view on a particular social reality was correct or
not. Because of this tendency, it was often observed that there was a change in
one's attitude so as to hold views closer to those of others (Baron & Byrne,
2000).

For instance, during discussion, each individual had a tendency to evaluate the
accuracy of own position on the issue by comparing it with others. After the
discussion each individual endeavoured to make a favourable impression
within the group. Once two motives are combined, individual's initial position
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is found to be polarised (Forsyth, 1999). In addition, Myer (1978) highlighted
that mere exposure of other's responses, without discussion or any other
treatment, would tend to match the observed responses or to exceed them in the
socially preferred direction.

Brown (2000) explained that the most important factor underlined in the social
comparison theory was to possess the knowledge of other group members'
positions relative to the dominant social values in question. Therefore, group
polarisation was expected to be observed as long as one knew other's
preferences without discussion. Teger and Pruitt's (1967) study observed the
'risky shift' with mere information exchange condition.

In contrast, the key concept in the persuasive argument theory is the exchange
of information and arguments that preceded the collective decision (Brown,
2000). Burnstein and Vinokur (1977) argued that when the preponderance of
arguments favoured a particular alternative, the average prior attitude reflected
the direction and magnitude of this preponderance. Further thought or
discussion would then lead to polarisation toward the alternative that was
initially considered better or more arguments.

Zuber, Crott and Werner (1992) explained that persuasive argument theory was
dependent upon three essential factors: validity, redundancy and degree of
familiarity. When an argument was valid, the less it had in common with other
arguments, the less familiar it was to group members before the discussion, the
more persuasive it would be. Thus, group polarisation was expected to take
place in the direction of the opinion shared by the majority.
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Although both social companson theory and persuasive argument theory
suggested that group interaction could affect decision making, the mechanisms
through which this occurred were different. Whilst social comparison theory
emphasised that when interacting with others, group members concentrated on
gathering information to determine what was socially desirable, persuasive
argument theory postulated that people were influenced by the number of
persuasiveness of pro and con arguments (Cason & Mui, 1997).

Burnstein and Vinokur (1977) argued that persuasive argument theory by itself
was an adequate explanation of polarisation, although, interestingly, Burnstein
and Vinokur (1975) acknowledged that small shifts in choice occurred even
without discussion when individuals merely know each other's preference,
supporting an interpersonal comparison explanation of group induced shifts in
choice. Thus, Burnstein and Vinokur (1977) stated that from a broader
theoretical perspective, the relationship between persuasive arguments theory
and social comparison theory might be conceptualised as one in which
persuasive argument was considered to be a cogent theory.

On the other hand, Sander and Baron (1977) argued that the social comparison
theory and persuasive argument theory were not mutually exclusive. Instead,
both might be processed in a complementary manner, with persuasive
arguments facilitating the shifts motivated by social comparison.

In comparing the merits of the social comparison theory to those of the merits
of the social comparison theory, the effects of persuasive argument theory on
group polarisation were found to be stronger (Brown, 2000). An earlier study
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showed that although a group polarisation was expected with mere-receipt of
information, more enhanced group polarisation was resulted after active
discussion suggesting that persuasive argument theory was stronger on
producing group polarisation phenomenon (Myer & Lamm, 1976). Similarly,
Isenberg (1986) reviewed 21 studies on group polarisation phenomenon and
suggested that social comparison theory and persuasive argument theory could
occur in combination to produce polarisation phenomenon although the effect
of the persuasive argument theory tended to be stronger.

In contrast, Goethals and Zanna (1979) argued that although the influence of
persuasive argument theory on group polarisation could not be completely
excluded, the influence of social comparison theory on group polarisation was
substantial. Similarly, Cason and Mui (1997) operationalised social comparison
theory and persuasive argument theory in the context of dictator game, and
found that there was a strong evidence against persuasive argument theory and
more consistent with social comparison theory.

Unlike social comparison and persuasive argument theories, social decision
scheme theory was developed as a general analytic framework to predict the
group decisions on the basis of the pre-discussion preferences and the applied
aggregation rule (Zuber et al., 1992). This particular theory focused on how
individual decisions were aggregated into a group decision, whereas the social
comparison theory and persuasive argument theory primarily focused on the
changes in individual preferences after discussion (Zuber et al., 1992).
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Although each theory (e.g., social comparison theory, persuasive argument
theory and social decision scheme theory) by itself was able to explain the
underlying mechanism on group polarisation to the certain extent, each theory
was insufficient to completely explicate the mechanism underlying group
polarisation. Rather it was considered that all three theories were present to
certain degree when group polarisation phenomenon was present in the real
world. Although their relative weights may vary from situation to situation, it
was considered unlikely that any one particular theory solely operated to the
complete exclusion of the others (Brown, 2000).

There is another group phenomenon that is similar to group polarisation. It is
known as group think and Clemen and Winker (1999) claimed that groupthink
is an extreme example of group polarisation. This groupthink phenomenon was
said to often occur when members hid or discounted information in order to
preserve group cohesiveness (Janis, 1982 cited in Choo, 2005) although several
studies have found that cohesiveness is not an important antecedent condition
of groupthink (Whyte, 1989).

Although groupthink phenomenon could be arguably considered similar to
group polarisation phenomenon, the outcome of those phenomena is different.
Group polarisation is the enhancement of the point of view initially dominant
within the group after discussion, whereas groupthink is a practice of
concurrence seeking; that is, exercise to come to the consensus from the initial
preferences of its members (Whyte, 1989). Beesley (2003) argued that "the
desire to conform prevents people from expressing critical or novel ideas and
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in such a group, amiability and morale take precedence over judgement" (p.
94).

Whyte (1989) argued that groupthink phenomenon was a weak explication as
to why group may make excessively risky decision as several studies (e.g.,
Davis & Stasson, 1988) have identified that group decisions were often riskier.
Whyte (1989) stated that although the tendency of conformity by the group and
the convergence of group members' views on a particular option could be
explained by groupthink, it was almost impossible to discern the option to
which such a tendency would be directed.

On the other hand, group polarisation could "provide leverage with which to
discern and predict what the dominant initial preference within the group will
be and what will happen to it during the course of group interaction" (Whyte,
1989, p.51 ). Thus, if the dominant initial preference within the group was
considered risky, then the result of the course of group interaction would be
riskier. Similarly, if each individual within the group exhibits a certain level of
perceived invulnerability, then the course of group polarisation would result in
increased level of perceived invulnerability.
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1.5

Increased perceived invulnerability within a group

As aircraft grew more complex and the limitations and fallibility of pilots more
evident, provision was made for a co-pilot to provide support for the pilot to
reduce individual workload and increase the quality of decision making
(Helmreich & Foushee, 1993).

As intuitively plausible as the provision of a second pilot may appear, the
literature on group polarisation suggests there may be instances where this
could lead to less safe behaviour. Specifically, research into group problemsolving and decision-making suggests that group were worse than individuals
when solving the same problems because total cognitive resources available in
group are often less than total of individual cognitive resource (Orasaun &
Salas, 1993). In addition, research has also suggested that groups were more
likely to adopt extreme positions than individuals when making a decision
alone because of the group polarisation phenomenon (Baron & Byrne, 2000).
Davis and Stasson (1988) claimed that polarised attitude was dependent upon
the nature of the tasks, although task reality was not found to be a strong
influence on group polarisation phenomenon (Spector et al., 1976).

Buehler, Messervey and Griffin (2005) conducted a study to test for optimistic
bias in individual prediction and collaborative prediction. The study found that
although there was an optimistic bias for both individual and collaborative
predictions, the collaborative prediction was significantly more optimistic than
individual prediction. Hinsz, Tandale and Vollrath (1997) explained that when
individual members within a group processed information where individuals

36

already held an optimistic bias, the group often accentuated this tendency,
resulting in more optimistically biased decision.

Buehler et al. (2005) argued that more pronounced optimism within the group
context may be because of diffusion of individual accountability and any
negative consequences for being optimistic when in group. Feldman and Rosen
(1978) highlighted that individuals acting alone, held more responsibility for
behaviour leading to negative consequences when compared to individuals
within the group. This is because individuals acting alone had sole
responsibility for the negative outcomes of the actions taken, whereas
individuals within the group shared in the culpability for the negative outcomes
of the group's actions. Consequently, the reduced perception of responsibility
on negative consequences would be resulted when individuals were in group.

It was found that heightened optimistic bias in group may be caused by
overconfidence (Buehler et al., 2005). Stephenson, Clark and Wade (1986)
found that two person groups were abundantly more confident about the
accuracy of their answers to questions than were individuals. Likewise, Heath
and Gonzalez ( 1995) reported that individuals' interaction within a group
resulted in heightened confidence in their decisions because during interaction,
each individual was forced to organise and elaborate their case better in favour
of their decisions. As a consequence, individuals exhibited an increase in one's
confidence on the decision after interaction with others, particularly when the
initial view of the individual group members was in the same direction (Jones
& Roelofsma, 2000).
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Overall, research appears to show that the level of perceived invulnerability
and confidence level tend to increase when individuals are in group. This type
of group behaviour may be due to the presence of group polarisation. The
possibility that perceived invulnerability could be increased by group
polarisation potentially has implications for aviation safety, particularly in the
area

of general

aviation.

Specifically,

pilots

who

exhibit perceived

invulnerability as individuals may exhibit increased levels of perceived
invulnerability when they are in a group situation.
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1.6 Defining the research problem

Studies ( e.g., Gilbey, Fifield, & Rogers, 2006; Pulford & Colman, 1996) have
suggested that perceived invulnerability has a tendency to influence the degree
of accuracy on the risk perception. Negative events, in particular, needed to be
accurately perceived as there are strong possibilities to underestimate the risk
involved. Wetmore and Lu (2006) found that perceived invulnerability was the
most common hazardous attitude displayed by the accident pilots and
consequently, risk factor per accident flight has substantially increased.

Several studies (Buehler et al., 2005; Hinsz et al., 1997) suggested that
individuals in group tend to be more optimistic than individuals alone. In
addition, two person groups exhibited more confidence than were individuals
(Stephenson et al. , 1986). The implication would be that the individual's level
of perceived invulnerability would likely be amplified in a group.

One explanation on increased level of optimism or confidence when in a group
may include the presence of group polarisation phenomenon (Buehler et al.,
2005). Several studies (Isenberg, 1986; Myers & Lamm, 1976) suggested that
group polarisation phenomenon is remarkably general and robust. The potential
for a group polarisation effect to increase perceived invulnerability could have
implications for aviation safety. As such, it is important to explore the question,
"does group polarisation affect perceived invulnerability in a two pilot
environment?"
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To test this research question, two studies will be conducted in this thesis to
explore the implication of group polarisation affecting the level of perceived
invulnerability amongst pilots in general aviation. The extant theories of
perceived invulnerability (Breheny & Stephens, 2004) and group polarisation
(Moscovici & Zavalloni, 1969) will provide framework to guide the current
research.

The first study will measure the individual's level of perceived invulnerability
and test whether a group polarisation effect would lead to an increase in the
participant's level of perceived invulnerability. An experimental condition (e.g.,
presence of a passenger who is not directly involved in flight and with whom
limited exchange of information [low interaction] occurs between a pilot and
passenger) was created to test effect of group polarisation.

The rationale for this experimental condition was because most general
aviation aircraft are flown by a single pilot often with additional person (e.g.,
passenger) on board. Although an additional person is present in the cockpit,
active group interaction between a pilot and additional person is not always
present. This situation is tested using a questionnaire based experiment. As
such, the following three hypotheses will be tested.

H 1: Pilots flying alone will demonstrate perceived invulnerability toward a
range of aviation related behaviours and events.
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H 2 : Pilots flying in the presence of additional person, with whom there is
limited discussion of flying related matter, will demonstrate perceived
invulnerability toward a range of aviation related behaviours and events.

H 3 : The level of perceived invulnerability measured in the presence of
additional person condition will be significantly higher than the level of
perceived invulnerability measured in the pilot alone condition due to the
presence of group polarisation.

The second study will also measure the individual's level of perceived
invulnerability and test whether a group polarisation effect would lead to an
increase in the participant's level of perceived invulnerability. An experimental
condition (e.g., presence of another pilot on board and no restriction on the
group interaction [high interaction]) was created to test effect of group
polarisation.

The rationale for this experimental condition was because although the most
general aviation aircraft are flown by a single pilot, there are numerous
occasions where two or more qualified pilots travel together particularly during
their training to higher licence and/or rating. In addition, several studies (e.g.,
Burnstein & Vinokur, 1977; Myer & Lamm, 1976) suggested that group
polarisation phenomenon is stronger when the discussion was allowed. The
following four hypotheses will be tested.

H 4 : Pilots flying alone will demonstrate perceived invulnerability toward a
range of aviation related behaviours and events.
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H 5 : Pilots flying in the presence of additional person, with whom there is no
limit on discussion of flying related matter, will demonstrate perceived
invulnerability toward a range of aviation related behaviours and events.

H 6 : The level of perceived invulnerability measured in the presence of
additional person condition will be significantly higher than the level of
perceived invulnerability measured in the pilot alone condition due to the
presence of group polarisation.

H 7 : The level of polarised perceived invulnerability will be significantly higher
when there is no limit on discussion of flying related matter than when
discussion is limited.
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CHAPTER TWO
Study I: Exploring the effect of group polarisation on perceived
invulnerability (low interaction)

2.1 Aim

The aims of the present study are: i) to measure general aviation pilot's level of
perceived invulnerability; and ii) to test whether a group polarisation effect,
due to the presence of a passenger who is not directly involved in the flight and
with whom limited exchange of information occurred (low interaction), would
lead to an increase in the pilot's level of perceived invulnerability.

2.2 Method

2.2.1

Design overview

The rationale for the present study is that in general aviation aircraft are often
flown by a single pilot, but an additional person would join a pilot for the flight.
Although active group interaction between a pilot and the additional person
may be quite limited in nature, previous research has shown that group
polarisation could be observed without the presence of any lengthy discussion
(see, e.g., Myer, 1978; Teger & Pruitt, 1967). As such, the current study tests
whether group polarisation increases the level of perceived invulnerability in
aviation where group interaction is restricted (e.g., low interaction between a
pilot and a passenger).
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The present study adapts the questionnaire and method originally used by
Gilbey, Fifield and Gibson (2006) to measure perceived invulnerability. For the
purpose of the current study, Gilbey, Fifield and Gibson's (2006) questionnaire
was split into two parts to enable a within-subjects design to be used. The
participants completed the first part alone in order to determine participants'
level of perceived invulnerability. The second part was subjected to
experimental manipulation (e.g. , presence of a passenger who is not directly
involved in flight and with whom limited exchange of information [low
interaction] occurs between a pilot and passenger) to create a group
polarisation effect. The degree to which group polarisation occurs is quantified
by the difference in effect size due to the experimental manipulation (second
part) compared to that found for the control condition (first part). For instance,
if the mean perceived invulnerability score of the second half of the questions
is greater than that of the first half, then this difference would be taken as
evidence that group polarisation occurred.

2.2.2

Participants

Thirty eight participants were invited to participate in this study, of whom 34
(89%) participants agreed to participate. Participants were second and third
year undergraduate students enrolled in a university, Air Transport Pilot degree
programme. There were six female and 28 male participants whose ages ranged
from 18 to 32 years (mean age= 21.38, SD = 2.61); 61.8% held a private pilot
licence (n = 21) and 38.2% held a commercial pilot licence (n = 13). The total
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flight experience of participants ranged from 140 hours to 290 hours (M =
180.40, SD = 34.53).

2.2.3

Materials

The questionnaire used in the present study comprised 20 items, each of which
tapped a different aspect of perceived invulnerability. Initially, 18 items from a
questionnaire used by Gilbey, Fifield and Gibson's (2006) study were planned
to be adopted. However, two of the original items were considered to be
unsuitable for the potential participants in the present study. Consequently, 16
items used by Gilbey, Fifield and Gibson (2006) were adopted into the
questionnaire used in the present study. Two of the original items, which were
considered to be inappropriate, were i) forgetting to select undercarriage up and
ii) failing my medical.

Firstly, although forgetting to select undercarriage up measures perceived
invulnerability, the potential participants for the present study would be
unlikely to have flown an aircraft with retractable undercarriage. Thus this item
was not included in the questionnaire as true reflection of one's perceived
invulnerability on this item was in question.

Secondly, although failing medical check measures perceived invulnerability,
this particular item was considered to be a general negative question, rather
than an aviation negative question in specific. Thus this item was not included
in the questionnaire as the design of the questionnaire was to measure
perceived invulnerability in aviation.
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The 16 remaining items are listed in descending order of the effect size (i.e.,
size of difference from the neutral position of average) as reported by Gilbey,
Fifield and Gibson (personal communication, 2007) and they are presented in
Table 1.

Table I . Mean difference from average and standard deviation

Items

Mean difference
from 4 (SD)

Compared to other university ATP students my age,
my chances of ... in the future are*:

An

' embarrassing (e.g., wing-touch) incident

5.33

(1.48)

Causing injury or death whilst flying

5.31

(1.36)

Accidental controlled flight into terrain

5.24 (1.05)

whilst taxiing

Problems

whilst

flying

due

to

bad

fuel

5.21

(1.25)

Being the cause of a near-miss

4.98

(1.38)

Getting lost whilst flying

4.98

(1.30)

Unplanned stall

4.76 (1.21)

Taxiing in the wrong place

4.76 (1.19)

Unknowingly breaching controlled airspace

4.76 (1.32)

management**

Completing a manoeuvre with inappropriate or

4.70 (1.61)

wrong flap settings
4.67 (1 .05)

An unplanned heavy landing

Misinterpreting or failing to notice instrument

4.55

(1.21)

4.31

(1.48)

readings
Descending too quickly***
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In flight engine failure

4.31

(.84)

Deviating from an assigned altitude

4.28

(1.33)

In flight bird strike

4.26

(1.01)

* The wording was

changed to 'Compared to other pilots of similar age and

experience, my chances of ... in the future are': in current questionnaire

**

The wording was changed to 'Either fuel starvation or fuel exhaustion

whilst flying due to poor fuel management' in this research questionnaire

***

The wording was changed to 'Descending too quickly, resulting in

passenger discomfort' in this research questionnaire

The 16 items were divided into two separate questionnaires by allocating
alternate items in Table 1 in descending order of effect size to each half of the
split questionnaire. In principle, this method should result in split-halves with
comparable overall mean effect size.

In order to have 20 items in total, four additional items, based on the
researcher's own experience were added to the original questionnaire (two to
each half). The four additional items are presented in Table 2.
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Table 2. Four additional items

Compared to other pilots of similar age and experience, my chances of ... in
the future are:

Misinterpreting an aerodrome chart of approach plate
Making a mistake(s) on a flight plan
Omitting a checklist item(s)
Misunderstanding an ATC instruction

For all 20 items, participants were asked to judge the likelihood of the event
occurring to themselves, compared to pilots of a similar age and experience.
The 20 questions were worded as: 'Compared to other pilots of similar age and
experience, my chances of (problem) in the future are: almost certain; much
above average; above average; a little below average; average for ATP student;
a little below average; below average; much below average; never happen.' For
the purpose of statistical analysis, numerical values of 'almost certain' = 1,
'much below average' = 2, 'above average' = 3, 'a little below average' = 4,
'average for ATP student'= 5, 'a little below average'= 6, 'below average'= 7,
'much below average' = 8 and 'never happen' = 9 were assigned to each of the
potential responses.

If there was no perceived invulnerability then the numerical score would be

five. Variation from a numerical score of five would indicate the presence of
perceived invulnerability (or vulnerability); for example, a numerical score
higher than five would indicate the presence of perceived invulnerability,
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whereas a numerical score of less than five would indicate the presence of
perceived vulnerability. Logically, the greater the deviation from the mean
numerical score is, the higher the level of perceived invulnerability (or
vulnerability).

There were two types of questionnaires used in the present study. A type A
questionnaire may be inspected in Table 3 and also in Appendix A. Type A
questionnaire contains part I of the questionnaire as listed in Table 3 first,
followed by part II of the questionnaire as listed in Table 3. In contrast, type B
questionnaire contains part II of the questionnaire first, followed by part I of
the questionnaire. Half of the participants were randomly assigned to complete
part I of the questionnaire first (control condition), followed by part II of the
questionnaire (experimental condition); that is, these participants completed
type A questionnaire. The other half of participants were randomly assigned to
complete part II of the questionnaire first (control condition), followed by part
I of the questionnaire (experimental condition); that is, these participants
completed type B questionnaire. Two types of questionnaires (type A and type
B) were used to provide a fully counter-balanced design, whereby half the
participants completed part I and then part II (type A questionnaire), whilst the
other half of participants completed part II and then part I (type B
questionnaire).
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Table 3. List of items in two parts (type A questionnaire)

Compared to other pilots of similar age and experience, my chances of .. in
the future are:
Part I
Embarrassing (e.g., wing-touch) incident whilst taxiing
Unknowingly breaching controlled airspace
Accidental controlled flight into terrain
Unplanned heavy landing
Misinterpreting an aerodrome chart or approach plate*
Descending too quickly, resulting in passenger discomfort
Getting lost whilst flying
Deviating from an assigned altitude
Unplanned stall
Omitting a checklist item(s)*

Part II
Misinterpreting or failing to notice instrument readings
Completing a manoeuvre with inappropriate or wrong flap settings
Either fuel starvation or fuel exhaustion whilst flying due to poor fuel
management
Causing injury or death whilst flying
Being the cause of a near-miss
In flight engine failure
Making a mistake(s) on a flight plan*
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In flight bird strike
Taxiing to the wrong place
Misunderstanding an ATC instruction*

* Items not originally used by Gilbey, Fifield, & Gibson (2006)

The first part of the questionnaire was intended to measure each participant's
level of perceived invulnerability. The second part was intended to test whether
restricted group interaction (e.g., mere exchange of information) would affect
the level of perceived invulnerability through group polarisation (That is,
whether participants' level of perceived invulnerability would increase due to
the experimental manipulation). The counter balance design would ensure that
any observed effect would not be an artefact of item content alone.

To ensure that the wording and presentation of items would make sense to
participants, once all the questions were appropriately distributed into two parts,
three flight instructors ('A' category, 'B' category and 'C' category flight
instructors where 'A' category flight instructor represents the most senior flight
instructor with generally the most experience), who were independent to this
study, were invited to assess and review content of questionnaire, accuracy and
relevancy of the questions. No items were identified as being unrealistic or set
at a level inappropriate for student pilots.

The complete set of materials (type A questionnaire) used for the present study
contains the following sections; a letter of introduction, about participants and
two parts of questionnaires and they are presented in Appendix A.
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2.2.4

Procedure

All participants in this study were individually approached by the researcher
when they were at their flight training centre to attend a lecture, briefing, or
practicum (e.g., flight training). One briefing room was reserved for the sole
use of the research. When approaching to each individual to participate in the
research, the overall purpose of the research was explained and emphasis was
made that participation in this study was totally voluntary with a maximum
time of 30 minutes and that any data collected would remain anonymous. No
remuneration or course credits were offered as incentives to participate in this
study. All data was collected over a three day period in late April, 2007.

The experimental hypothesis was not disclosed to participants at the time of
participation in order to minimise any biases such as demand characteristics
(see, e.g., Orne, 1962 cited in Cozby, 2003) that could present during the data
collection. However, the overall purpose of this research was verbally
explained to participants in order to obtain their consent to participate.
Participants were also asked to refrain from discussing the experiment with any
other person for at least one week after the time of their participation so that
other potential participants were not prejudiced.

Participants were instructed to read each item in the questionnaire and to
choose a response that best reflects each individual's decision on a 9-point
Likert-type scale (from 1 for almost certain to 9 for never happened). The first
part was completed alone. Participants were instructed to individually advise
the researcher once the first part was completed in order to proceed to the
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second part. Before the participants commenced the second part, the researcher
made a statement (see below) and participants were asked to verbally state the
reason as to why a particular response was chosen prior to answering each
question in the second part.

"Before you answer the remaining questions, imagine you are on a
cross-country flight as a Pilot-in-Command. Imagine that me and
my family will be with you as passengers, although we are purely
catching a ride. As you know, I am a qualified flight instructor and
I strongly believe that students, including yourself, completing the
BAv-ATP course are well above average pilots in every aspect,
compared to the pilots trained outside Massey University. Lastly,
prior to answering each question, please tell me briefly why you
chose a particular option".

When the researcher listened to the brief statements from each participant, the
researcher ensured that neither comment nor facial expression was made whilst
the brief statements were being made. Also, the researcher did not take any
note on the statements as this might discomfort the participants. To ensure each
participant's anonymity, each completed questionnaire was placed inside an
unmarked envelope, sealed and placed in a box. As anticipated, although the
time taken varied, all participation took less than 30 minutes.

Because this research was considered low risk (as evaluated by a screening
question provided by the university ethics committee where the researcher was
enrolled as a student), full approval from a Human Ethics Committee was not
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required. Instead, a low risk notification was completed to be recorded on the
low risk database. Acknowledgement of low risk notification is presented in
Appendix B.

2.3 Results

All data analyses were carried out using the statistical software package SPSS
(version 15.0 for Windows). The level of significance, alpha, wasp :S .05 for
all statistical analyses and all tests were two-tailed.

The baseline score of the perceived invulnerability for participants was
calculated by summing up the individual scores for items 1-10 in the first part
of the questionnaire and dividing by 10. This provided the mean score of the
perceived invulnerability for participants who were hypothetically flying alone.
A mean score of the scale of five would indicate that pilots perceived
themselves neither invulnerable nor vulnerable overall. Variation from five
would indicate the presence of perceived invulnerability (or vulnerability); that
is, higher than five indicates the presence of perceived invulnerability, whereas
less than five indicates the presence of perceived vulnerability. Logically, the
greater the deviation from the mean numerical score is, the higher the level of
perceived invulnerability (or vulnerability). Using the mean score of the first
ten items, one-sample !-test (two-tailed, test value = 5) showed strong evidence
of perceived invulnerability; t(33) = 6.26, p < .05 (mean difference from five

= .82), which indicates that overall, participants perceived themselves as
invulnerable to the events covered in items 1-10 of the questionnaire that they
completed.
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The same analysis was applied to the second half of the questionnaire that
participants completed, covering items 11-20. This was the condition in which
the researcher was present and a statement was made by the researcher prior to
the commencement of second part. In addition, each participant was instructed
to briefly state the reason why a particular response was chosen prior to
choosing it. This is the experimental condition in which the researcher created
an environment as if participants were flying with a passenger, exchanging
information. Using the mean score of the ten items in the second part, onesample t-test (two-tailed, test value = 5) again showed strong evidence of
perceived invulnerability; !(33) = 6.39, p < .05 (mean difference from five

= .91), which indicates overall participants perceived themselves as
invulnerable to the events covered in items 11-20.

To test whether the level of perceived invulnerability was affected by the
experimental manipulation (e.g., whether mere exchange of information
induced effect of group polarisation on the level of perceived invulnerability),
the mean score of perceived invulnerability for part I of the questionnaire was
compared with the mean sore of perceived invulnerability for part II of the
questionnaire. Paired samples t-test showed that there was no evidence of a
difference due to the experimental manipulation !(33) = -.88, p > 0.05 . The
mean difference score for the control condition was 5.82 (SD = .77) and the
mean difference score for the experimental condition was 5.91 (SD = .83).
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In addition to the planned compansons, an a posteriori (unplanned)
comparison was made to measure whether there was any difference in the level
of perceived invulnerability associated with the level of licence held. A
between-subjects !-test, using mean score of perceived invulnerability as the
dependent variable and level of licence as the independent variable, was
conducted. Independent samples t-test showed no evidence of a difference in
level of perceived invulnerability associated with the level of licence held,
!(32) = 1.06, p > 0.05; for participants with a CPL the mean difference score
was -.05 (SD = .62); for participants with a PPL, the mean difference score was
.17 (SD = .56).

In addition to exploring the effect of different levels of licence on perceived
invulnerability, a further a posteriori analysis was conducted to examine
participants' responses to each of the 20 individual items*. Table 4 shows the
mean difference score, one-sample !-statistic, degree of freedom and
significance for the 20 individual perceived invulnerability items. Items are
listed by scale, and by descending order of effect size within each scale.

• Because half of the participants completed part I in the control condition and part II in the
experimental condition, while the remaining participants completed part II in the controlled
condition and part I in the experimental condition, scores for individual items were actually
collapsed across both levels of the independent variable. Thus any effect due to experimental
manipulation has been apportioned equally across each item.
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Table 4. Mean difference from average, one-sample t-statistic, degree of
freedom and significance for individual perceived invulnerability items and
scale of totals
Items

Unplanned stall 1

Mean Difference
from neutral
(Standard deviation
in 2arentheses)
1.79 (1.32)

t

df

p

7.92

33

<. 05

Controlled flight into
terrain 1

1.74 (1.24)

8.17

33

<.05

Causing injury or death
whilst flying 11

1.71

(1 .36)

7.31

33

<.05

Poor fuel management 11

1.68

(1.43)

6.84

33

<. 05

Getting lost whilst flying 1

1.41

(1.31)

6.31

33

<.05

Embarrassing incident
whilst taxiing 1

1.24 (1.33)

5.43

33

<. 05

Breaching controlled
.
I
a1rspace

1.18

(1.11)

6.16

33

<.05

Manoeuvre with wrong flap
setting 11

1.09 (1.06)

6.01

33

<. 05

Causing a near-miss 11

1.03

(1.24)

4.83

33

<.05

Deviating from altitude'

.71

(1.29)

3.19

33

<.05

T axnng
. . to th e wrong p1ace 11

.68

(1.22)

3.22

33

<.05

Descending too quickly 1

.56 (1.21)

2.69

33

<.05

Misinterpreting instrument
read"mg II

.53

3.21

33

<.05

Misinterpreting a chart or
plate1

.47 (1.08)

2.54

33

<.05

Unplanned heavy landing1

.38

1.85

33

>.05
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(.96)

(1.21)

Misunderstanding A TC
instruction ll

.38

1.23

1.81

33

>.05

Having an in-flight engine
failure I!

.26 (.75)

2.06

33

>.05

Omitting a checklist item 1

.24 (1.39)

.98

33

>.05

Making mistakes on a flight
plan 11

.21

(1.17)

1.02

33

>.05

Having a bird strikell

.09 (1.06)

.49

33

>.05

The results presented in Table 4 show that 14 items showed significant
perceived invulnerability but six items were perceived as neutral. Participants
showed most perceived invulnerability with regard to unplanned stall, followed
by controlled flight into terrain. Conversely, participants did not exhibit
perceived invulnerability toward events such as making mistakes on a flight
plan and having a bird strike.

Of the 14 items which were statistically significant, eight items in part I of the
questionnaire showed significant perceived invulnerability and six items in part
II of the questionnaire showed significant perceived invulnerability (items are
shown in Table 4 as I or II using superscript font) indicating that the two halves
were comparable.

Although 14 items were found to detect statistically significant perceived
invulnerability, it should be noted that with alpha set at p :s_ .05 it would be
expected that one of the twenty items would be significant at the .05 level,
simply by chance; that is, that there would be at least one type I error. Clearly,
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it cannot be determined which item this may have been, or indeed if type I
error in fact had occurred (Some caution may therefore be required in
interpreting the results presented in Table 4).

2.4 Interim discussion

The

study

findings

suggested

that

participants

exhibited

perceived

invulnerability in both the control and the experimental conditions; that is
hypothetically flying alone and hypothetically flying with a passenger on board.
Thus the first and the second hypotheses were supported. However, the third
hypothesis was not supported; that is, there was no evidence that the degree of
perceived invulnerability was affected by group polarisation.

The present finding is consistent with Gilbey, Fifield and Gibson's (2006)
preliminary finding that the pilots exhibited perceived invulnerability.
However, Myer and Lamm's (1976) finding that even a brief period of
discussion was enough to produce a polarisation effect was not replicated. The
findings suggest although participants exhibited perceived invulnerability in
both the control and the experimental conditions the perceived invulnerability
did not appear to be accentuated by a group polarisation effect due to the mere
presence of another person. The latter finding is considered to be positive
finding.

Contrary to Gilbey, Fifield and Gibson's (2006) preliminary finding; that is,
achievement of "milestones" in training such as the attainment of a PPL may
be associated with an increase in comparative optimism, the present finding
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suggests no significant differences on the level of perceived invulnerability
between the level of perceived invulnerability and the level of pilot's licence.

There are some situations (e.g., flight test or check-ride) where a general
aviation pilot is flying with a flight instructor or someone more senior without
active group interaction. With regard to aviation safety, the present finding
suggests that there was no effect of group polarisation on the level of perceived
invulnerability without active group interaction.

A further common situation in general aviation 1s when one pilot is
accompanied by another pilot on a flight (e.g., two PPL holders on a mutual
cross-country navigation exercise to complete the CPL syllabus) with perhaps
more active group interaction about flying related matters. Previous research
(e.g., Isenberg, 1986; Myer, 1978; Teger & Pruitt, 1967) demonstrated that
more pronounced group polarisation phenomenon was observed when no
restriction on group interaction was imposed. As such, a further study was
carried out to explore this different specific situation with different
experimental conditions; that is, no restriction on group interaction, in which
group polarisation might affect perceived invulnerability.
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CHAPTER THREE
Study II: Exploring the effect of group polarisation on perceived
invulnerability (high interaction)

3.1 Aim

The aims of the present study are: i) to measure the level of perceived
invulnerability in general aviation pilots; ii) to test whether a group polarisation
effect, due to the presence of an additional pilot who is involved in the flight
and with whom high interaction (e.g., in-depth discussion) occurred, would
lead to an increase in the pilot's level of perceived invulnerability; and iii) to
test whether the level of polarised perceived invulnerability is higher when
there is no restriction imposed on the group interaction (i.e., active discussion)
than when group discussion is restricted.

3.2 Method

3.2.1

Design overview

The rationale for the present study was that it is a frequent occurrence in
general aviation, particularly in a flight training environment, that aircraft are
flown by a single pilot with an additional qualified pilot(s) (e.g., trainee pilots
or flight instructor) on board. In this particular circumstance, high group
interaction between pilots toward aviation related events might reasonably be
expected to occur. Research (e.g., Burnstein & Vinokur, 1977; Isenberg, 1986)
has shown that stronger group polarisation phenomenon was observed when
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high group interaction (e.g., in-depth discussion) was permitted compared to
when low group interaction (e.g., mere exchange of information) was permitted
within a group. As such, the present study tests whether group polarisation
would increase the level of perceived invulnerability in aviation in situations
where no restriction on group interaction is imposed (e.g., active discussion
takes place). In addition, the present study also tests whether the level of
perceived invulnerability increases more when there is no restriction imposed
on the group interaction than when group discussion is restricted.

To measure participants' level of perceived invulnerability and to test whether
a group polarisation effect would lead to an increase in the participant's level
of perceived invulnerability, the questionnaire and method used in study I are
repeated in the present study.

3.2.2

Participants

Seventy eight pilots participated in this study. The participants were recruited
from seven different flight training organisations in the North Island of New
Zealand. The participants and their organisations are anonymous in order to
respect privacy and confidentiality.

The participants' expenence ranged from a recreational pilot to a highly
experienced flight instructor. There were 14 female and 64 male participants
whose ages ranged from 18 to 59 years (mean age= 25 .94, SD = 7.86); 12.8%
were student pilots (pilots working towards a PPL) (n =10), 42.3% held a PPL
(n = 33) and 44.9% held a CPL (n = 35). Among the holders of a commercial

62

pilot licence, 88.6% held a flight instructor rating (n = 31 ). The total flight
experience of participants ranged from 30 minutes to 5,000 hours (Mean =
662.38 hours, SD = 895.13 hours, Median= 235.00 hours).

3.2.3

Materials

The questionnaire used in the present study was identical to the questionnaire
used in study I. For each of the 20 items, participants were asked to judge the
likelihood of the event occurring to themselves, compared to pilots of a similar
age and experience. The 20 questions were worded as: 'Compared to other
pilots of similar age and experience, my changes of (problem) in the future are:
almost certain; much above average; above average; a little below average;
average for pilots with similar age and experience; a little below average;
below average; much below average; never happen'. If there was no perceived
invulnerability then numerical score would be five. Any variation from
numerical

score of five

would indicate the presence of perceived

invulnerability (or vulnerability); that is, higher than numerical score of five
indicates the presence of perceived invulnerability, whereas less than numerical
score of five indicates the presence of perceived vulnerability. Logically, the
greater the deviation from the mean numerical score is, the higher the level of
perceived invulnerability (or vulnerability).

Similar to study I, the current study used two types of questionnaires. A type A
questionnaire may be viewed in Table 3, Chapter 2 and also in Appendix A.
Type A questionnaire contains part I of the questionnaire as listed in Table 3
first, followed by part II of the questionnaire as listed in Table 3. In contrast,
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type B questionnaire contains part II of the questionnaire first, followed by part
I of the questionnaire. Half of the participants were randomly assigned to
complete part I of the questionnaire first (control condition), followed by part
II of the questionnaire (experimental condition); that is, these participants
completed type A questionnaire. The other half of participants were randomly
assigned to complete part II of the questionnaire first (control condition),
followed by part I of the questionnaire (experimental condition); that is, these
participants completed type B questionnaire. Two types of questionnaires (type
A and type B) were used to provide a fully counter-balanced design, whereby
half the participants completed part I and then part II (type A questionnaire),
whilst the other half of participants completed part II and then part I (type B
questionnaire).

The first part of the questionnaire was intended to measure each participant's
level of perceived invulnerability. The second part was intended to test whether
no restriction imposed on the group interaction (e.g., discussion) would affect
the level of perceived invulnerability through group polarisation.

The complete set of materials (type A questionnaire) used for the present study
contains the following sections; a letter of introduction, about participants and
two parts of questionnaires may be inspected in Appendix A.
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3.2.4

Procedure

Invitations to participate in the present study were sent to 11 flight training
organisations in the North Island of New Zealand, of which seven
organisations agreed to participate (64%). When choosing the flight training
organisations, several considerations were made (e.g., geographical location,
proximity to where the researcher was located and most importantly, any
personal contact the researcher may have). The organisations contacted had
advertised in two large aviation publications (New Zealand Aviation News and
Pacific Wings) and telecom telephone directory on the internet. As this study
was not funded, flight training organisations in the South Island of New
Zealand could not be included in the sampling frame. The letter sent to the
organisations contained an introduction about the researcher, brief aim of the
research, brief description of the procedure, followed by contact details of the
researcher. The sample letter may be inspected in Appendix C.

The researcher travelled to each flight training school so that all contact with
participants was face-to-face. All participants in this study were individually
approached by the researcher to complete the questionnaires although
participation was carried out in pairs. When approaching to each individual to
participate in the research, the overall purpose of the research was explained
and emphasis was made that participation in this study was totally voluntary
and any data collected would remain anonymous. Also, it was ensured that the
participation would be unlikely to take more than 30 minutes. No remuneration
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was offered as incentives to participate in this study. All data was collected
during July, 2007.

Similarly to Study I, the experimental hypothesis was not disclosed to
participants at the time of participation in order to minimise the effect of
demand characteristics (Orne, 1962 cited in Cozby, 2003) that could arise
during data collection. However, the overall purpose of this research was
verbally explained to participants so that the participants could give informed
consent to participate. Participants were also asked to refrain from discussing
the experiment with any other person for at least one week after the time of
their participation so that other potential participants were not prejudiced.

Contrary to study I, this particular study invited a pair of participants to
participate at the same time. Participants were instructed to read each item in
the questionnaire and to choose a response that best reflects each individual's
decision on a 9-point Likert-type scale (from 1 for almost certain to 9 for never
happened). The first part of the questionnaire (items 1-10) was completed alone,
although a pair of participants was located in the same room, participants were
instructed to advise the researcher individually once the first part was
completed in order to proceed to the second part. The second half of the
questionnaire was completed as a pair in that participants were instructed to
discuss their response to each individual item and then to choose a personal
response that best reflects their individual decision.
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Because this research was considered low risk ( as evaluated by a screening
question provided by the university ethics committee where the researcher was
enrolled as a student), full approval from a Human Ethics Committee was not
required. Instead, a low risk notification was completed to be recorded on the
low risk database. The letter of acknowledgement from a Human Ethics
Committee can be viewed in Appendix B.

3.3 Results

All data analyses were carried out using the statistical software package SPSS
(version 15.0 for Windows). The level of significance, alpha, wasp _:s .05 for
all statistical analyses and all tests were two-tailed.

The baseline score of the perceived invulnerability for participants was
calculated by summing up the individual scores for items 1-10 in the first part
of the questionnaire and dividing by 10. This provided the mean score of the
perceived invulnerability for participants who were hypothetically flying alone.
A mean score of the scale of five would indicate that pilots perceived
themselves neither invulnerable nor vulnerable overall. Variation from
numerical

score of five would

indicate the presence of perceived

invulnerability (or vulnerability); that is, higher than numerical score of five
indicates the presence of perceived invulnerability, whereas less than numerical
score of five indicates the presence of perceived vulnerability. Logically, the
greater the deviation from the mean numerical score is, the higher the level of
perceived invulnerability (or vulnerability). Using the mean score of the first
ten items, one-sample t-test (two-tailed, test value = 5) showed strong evidence
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of perceived invulnerability; t(77) = 8.54, p < .05 (mean difference from five=
1.06), which indicates that overall, participants perceived themselves as
invulnerable to the events covered in items 1-10 of the questionnaire that they
completed.

The same analysis was applied to the second half of the questionnaire that
participants completed, covering items 11 - 20. This was the condition in which
a pair of participants discussed their response to each individual item and chose
a personal response that best reflected their individual decision. Using the
mean score of the ten items in the second part, one-sample t-test (two-tailed,
test value= 5) again showed strong evidence of perceived invulnerability; t(77)
= 8.92, p < .05 (mean difference from five = .94), which indicates overall
participants perceived themselves as invulnerable to the events covered in
items 11-20.

To test whether the level of perceived invulnerability was affected by the
experimental manipulation (e.g., whether freely discussing each other induced
effect of group polarisation on the level of perceived invulnerability), the mean
score of perceived invulnerability for the first ten questions was compared with
the mean score of perceived invulnerability for the second ten questions. Paired
samples t-test showed that there was no evidence of a difference due to the
experimental manipulation t(77) = 1.09, p > 0.05. The mean difference score
for the control condition was 6.06 (SD = 1.09) and the mean difference score
for the experimental condition was 5.94 (SD = .93).
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To test whether the level of polarised perceived invulnerability was higher
when there was no restriction imposed on the group interaction ( experimental
condition for study II) than when group discussion was restricted ( experimental
condition for study I) a between-subjects t-test, using the differences in mean
scores of perceived invulnerability from study I and study II as the dependent
variable and study (I or II) as the independent variable, was conducted.
Independent samples t-test showed no evidence of a difference in the level of
polarised perceived invulnerability associated with two different experimental
conditions (high group interaction and low group interaction), t(l 10) = -1.17, p
> 0.05; for participants in study I the mean difference score was -.09 (SD
= .58); for participants in study II the mean difference score was .11 (SD = .93).

In addition to the planned comparison, an a posteriori analysis was conducted
to test whether there was any difference in the level of perceived
invulnerability associated with the level of licence held. To test whether there
was a significant difference in the level of perceived invulnerability due to the
level of licences held by the participants (e.g., student pilots, PPL and CPL), a
between-subject one-way analysis of variance (ANOV A) was performed using
mean score of perceived invulnerability as the dependent variable and level of
licence as the independent variable. One-way analysis of variance showed no
evidence of a difference in the level of perceived invulnerability due to the
level of licence held; F(2, 75) = .35, p > .05; the mean difference score for
student pilots was 5.90 (SD = 1.19), the mean difference score for participants
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with PPL was 5.99 (SD = 1.00) and the mean difference score for participants
with CPL was 6.17 (SD = 1.17).

A further a posteriori analysis was conducted to measure whether there was
any difference in the level of perceived invulnerability with a flight experience.
The participants were divided into two groups: experienced pilots and
inexperienced pilots. Experienced pilot group consists of the participants who
held CPL with either flight instructor rating and/or instrument rating and the
flight experience of more than 250 hours. The reason for these criteria was
because once pilots commenced working, they were considered as experienced
pilots and they needed to be appropriately qualified such as holding CPL with
flight instructor rating in order for them to work (R. deMontalk, personal
communication, April, 2008). Independent samples t-test was performed using
mean score of perceived invulnerability as the dependent variable and flight
experience as the independent variable. Independent samples t-test showed no
evidence of a difference in level of perceived invulnerability with the flight
experience t(75) = .61,p > .05; for experienced pilot group the mean difference
score was 6.12 (SD = 1.15) and for inexperienced pilot group the mean
difference score was 5.96 (SD = 1.02).

In addition to exploring the effect of different levels of licence and flight
experience, a final a posteriori analysis was conducted to test whether there
was a greater change in the level of perceived invulnerability in a pilot-pilot
group; that is a group composed of two pilots without flight instructor ratings
and a pilot-flight instructor group; that is a group composed of a pilot and a
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flight instructor. First for a pilot-pilot group, the mean score of perceived
invulnerability for the first ten items was compared with the mean score of
perceived invulnerability for the second ten items using a between-subjects ttest. Paired samples t-test showed that there was no evidence suggesting a
change in the level of perceived invulnerability in a pilot-pilot group, t(35)= -

.77,p > 0.05, the mean score of perceived invulnerability for the first ten items
was 6.13 (SD = 1.11) and the mean score of perceived invulnerability for the
second ten items was 6.23 (SD = .92). The same method was used to test
whether there was a change in the level of perceived invulnerability in a pilotflight instructor group. Paired samples t-test showed that there was a significant
change in the level of perceived invulnerability in a pilot-flight instructor
group, t(21) = 2.08, p = 0.05. The mean score of perceived invulnerability for
the first ten items was 5.69 (SD = .87) and the mean score of perceived
invulnerability for the second ten items was 5.37 (SD = .55).

Furthermore, participants' responses to each of the 20 individual items** were
also analysed. Table 5 shows the mean difference score, one-sample t-statistic,
degree of freedom and significance for the 20 individual perceived
invulnerability items. Items are listed by scale, and by descending order of
effect size within each scale.

•• Because half of the participants completed part I in the control condition and part II in the
experimental condition, whilst the remaining participants completed part II in the controlled
condition and part I in the experimental condition, scores for individual items were actually
collapsed both levels of the independent variable. Thus any effect due to experimental
manipulation has been apportioned equally across each item.
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Table 5. Mean difference from average, t-statistic, degree of freedom and
significance for individual perceived invulnerability items and scale of totals
Questions

Poor fuel managementII

Mean Difference
from neutral
(Standard deviation
in 2arentheses 2
2.01 (1.47)

t

df

p

11.91

75

<.05

Unplanned stall 1

1.88

(1.38)

11.92

75

<.05

Controlled flight into
terrain 1

1.80 (1.47)

10.69

75

<.05

Causing injury or death
whilst flyingII

1.58

(1.53)

8.97

75

<.05

Embarrassing incident
whilst taxiing 1

1.49 (1.54)

8.39

75

<.05

Getting lost whilst flying 1

1.42 (1.34)

9.25

75

<.05

Causmg
. a near-miss
. II

.97

(1.24)

6.83

75

<. 05

Misinterpreting a chart or
plate 1

.96

(1.31)

6.39

75

<.05

Descending too quickly 1

.93

(1 .52)

5.37

75

<.05

Manoeuvre with wrong flap
settingII

.92

(1.49)

5.41

75

<. 05

Breaching controlled
.
I
a1rspace

.86 (1.48)

5.05

75

<.05

Misinterpreting instrument
read'mg II

.86 (1.40)

5.32

75

<.05

Deviating from altitude 1

.78 (1.48)

4.59

75

<.05

Unplanned heavy landing1

.72

(1.18)

5.33

75

<.05

Omitting a checklist item1

.61

(1.75)

3.01

75

<.05

.. to th e wrong p1ace II
T axung

.49

1.81

2.35

75

<.05
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Misunderstanding A TC
instruction 11

.41

1.43

2.48

75

<.05

Having an in-flight engine
failure 11

.51

(1.26)

3.55

75

<.05

Making mistakes on a flight
plan 11

.38

(1.88)

1.77

75

>.05

Having a bird strike 11

.11

(1.56)

.59

75

>.05

The results presented in Table 5 show that 18 items showed significant
perceived invulnerability but two items were perceived as neutral. Participants
showed most perceived invulnerability with regard to poor fuel management,
followed by unplanned stall. Conversely, participants did not exhibit perceived
invulnerability toward events such as making mistakes on a flight plan and
having a bird strike.

Of the 18 items which were statistically significant, ten items in part I of the
questionnaire showed significant perceived invulnerability and eight items in
part II of the questionnaire showed significant perceived invulnerability (items
are shown in Table 5 as I or II using superscript font) indicating that the two
halves were comparable.

Although 18 items were found to detect statistically significant perceived
invulnerability, it should be noted that with alpha set at p S .05 it would be
expected that one of the twenty items would be significant at the .05 level,
simply by chance. However, it cannot be determined which item this may have
been, or indeed if type I error in fact had occurred. Some caution may thus be
required in interpreting the results presented in Table 5.
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3.4 Interim discussion

The findings suggested that participants exhibited perceived invulnerability in
both the control and the experimental conditions; that is hypothetically flying
alone and hypothetically flying with an additional pilot on board. Thus the
fourth and fifth hypotheses were supported. However, the sixth and seventh
hypotheses were not supported; that is, there was no evidence that the degree of
perceived invulnerability was affected by group polarisation, or that the level
of perceived invulnerability was affected by two different experimental
conditions (unlimited group interaction and limited group interaction).

The present finding is consistent with Gilbey, Fifield and Gibson's (2006)
preliminary finding that the pilots exhibited perceived invulnerability.
However, Teger and Pruitt's (1967) finding suggesting greater polarisation
effect to be expected with no restriction on group interaction (e.g., discussion)
was not replicated. The findings suggested that although participants exhibited
perceived invulnerability in both the control and the experimental conditions,
perceived invulnerability did not appear to be accentuated by a group
polarisation effect due to active group interaction. The latter finding is
considered to be positive finding.

Contrary to Gilbey, Fifield and Gibson's (2006) preliminary finding (the
achievement of "milestones" in training such as the attainment of a PPL may
be associated with an increase in comparative optimism), the present study
found no evidence of differences between the level of perceived invulnerability
and the level of pilot's licence. Similarly, there was no evidence of differences
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in the level of perceived invulnerability between the experienced pilot group
and the non-experienced pilot group.

Although it was not an a priori (planned) comparison, changes in the level of
perceived invulnerability were compared in a pilot-pilot group and a pilotflight instructor group. The comparison showed that there was no significant
change in the level of perceived invulnerability within a pilot-pilot group. In
contrast, the comparison within a pilot- flight instructor group showed that
there was a significant change in the level of perceived invulnerability. This
finding suggests that when an aviation event was discussed with a flight
instructor, the level of perceived invulnerability is more likely to be increased,
which raises concern as "the flight instructor's performance may have a
significant effect on his or her students becoming involved in an accident or
becoming a fatality" (Koonce, 2002, p. 31 ).
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CHAPTER FOUR
GENERAL DISCUSSION

4.1 Overview

The central focus of this thesis was to test whether there was change in general
aviation pilots' level of perceived invulnerability through a process of group
polarisation. In two separate studies (low group interaction and high group
interaction), no evidence was found to suggest that perceived invulnerability
was increased by group polarisation. There was, however, strong evidence of
perceived invulnerability in both the control and the experimental conditions;
that is, when hypothetically flying alone and hypothetically flying with an
additional pilot or passenger on board.

4.2 Perceived invulnerability

Hypotheses one, two, four, and five predicted that regardless of whether pilots
fly alone or in the presence of an additional passenger or pilot, pilots will
exhibit perceived invulnerability toward a range of aviation related behaviours
and events.

The findings from study I suggested that participants exhibited perceived
invulnerability in both the control condition (flying alone) and the experimental
condition (flying with another passenger on board) thus the first and the second
hypotheses were supported.
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The findings from study II also suggested that participants exhibited perceived
invulnerability in both the control condition (flying alone) and the experimental
condition (flying with another pilot on board) thus the fourth and the fifth
hypotheses were supported.

According to the International Civil Aviation Organisation (ICAO, 2005),
pilots frequently exhibit a sense of personal invulnerability. Numerous studies
(e.g., Chambers & Windschitl, 2004; Gilbey, Fifield & Gibson, 2006) have
demonstrated that the feeling of perceived invulnerability, particularly to the
negative events, is persistent and widespread in a number of communities,
including aviation. This remains a great concern with regard to aviation safety,
as perceived invulnerability toward negative events may increase the likelihood
of being engaged in such events that could result in accident or incident.

The majority of the participants in the present study rated themselves as
invulnerable toward the hypothetical aviation related events affecting them
personally. In particular, controlled flight into terrain, airspace infringement
and poor fuel management were events that had large effect size.

Firstly, although Civil Aviation Authority of United Kingdom (1997) found
that the controlled flight into terrain accident was the single most common
form of fatal accident in general aviation flying, the majority of the participants
in the present study rated themselves as invulnerable toward controlled flight
into terrain event. Overly optimistic views regarding the likelihood of this type
of event may lead to pilots committing judgemental errors such as continuation
of VFR flight into adverse weather condition. The likelihood of a pilot
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exhibiting such behaviour tends to be higher when the pilots are familiar with
the area such as in the vicinity of home base. Consequently, despite accurate
assessment of a given weather by pilots, they may not perceive the risks
involved due to pilots' optimistic view toward controlled flight into terrain
accident. Thus, continuation of VFR flight into deteriorating weather,
particularly if pilots descend below the minimum safe altitude may increase the
likeliness of controlled flight into terrain accident. The Civil Aviation
Authority of United Kingdom (1997) found that approximately 35% of
controlled flight into terrain accidents occurred in the vicinity of pilots' home
base local area at the time of the accident.

A further reason for such behaviours may be that the pilot might have been
successful with the same or similar situation in the past therefore the pilot may
expect the same successful outcome from the current situation. This is partly
why several studies (e.g., Gilbey, Fifield & Gibson, 2006; O'Hare, 1990)
argued that the level of perceived invulnerability appears to be a function of
experience. This type of attitude and consequent behaviour could more than
distort the judgement. Indeed, they would likely place pilots at an increased
risk of negative outcomes (Shepperd, Carroll, Grace & Terry, 2002).

Secondly, responses to the question regarding unknowingly breaching the
controlled airspace indicated that the majority of the participants perceived
themselves invulnerable to such event. Such optimistic views toward the
likelihood of this type of event may be due to overconfidence in one's
navigational skills and additionally an overly optimistic view toward the
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likelihood

of

committing

airspace

.
.
mcurs10n.

Consequently,

feeling

overconfident and invulnerable toward such events could potentially result in
less preparation for the flight, such as carrying out of date aeronautical maps or
being unfamiliar with recent or temporary changes on airspaces. Thus, the
likeliness of unknowingly breaching controlled airspace may increase.

According to the Civil Aviation Authority of New Zealand (1996), pilot
induced airspace incidents increased approximately 20% between 1993 and
1995 (although as this is an absolute increase, rather than an increase in rate,
such finding may have been related to increased flying activity over the same
period). Nevertheless, this finding raises a serious concern as controlled
airspace is shared between air transport aircraft and general aviation aircraft. At
worst, the risk encountered by air transport aircraft may be heightened by
airspace incursions by general aviation aircraft (O'Hare, 1999). In addition, the
Civil Aviation Authority of New Zealand (1996) noted that the majority of
airspace incidents were reported by the air traffic service provider, rather than
by the pilot or aircraft operator. This suggests that pilots may not be aware of
such overly optimistic attitudes would lead to behaviours inconsistent with safe
operation. Regardless of either intentional or accidental airspace incursion, the
true airspace incident rate would be greater than it was reported. Thus, the risk
due to airspace incident by general aviation aircraft would be greater than it
seemed.
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To safeguard against mid-air collision, most air transport aircraft are equipped
with Airborne Collision Avoidance System (ACAS) or Traffic Alert and
Collision Avoidance System (TCAS) which essentially monitors the relative
position of other aircraft nearby and warns a pilot if the aircraft in the vicinity
becomes

a threat (Underdown, 1993). Consequently, the danger of

encountering mid-air collision between aircraft has in principle been reduced.
However, both ACAS and TCAS rely on the transponder signal from other
aircraft and without transponder signal neither ACAS nor TCAS will be able to
warn a pilot although the aircraft nearby becomes a threat (Underdown, 1993).
According to Civil Aviation Authority of New Zealand (2007), it is not
mandatory to equip with operative transponder if the aircraft remain outside the
controlled airspace. Thus, if general aviation aircraft without an operable
transponder unknowingly infringed the controlled airspace, the potential risk of
mid-air collision due to airspace infringement would be greater, although air
transport aircraft are equipped with ACAS or TCAS .

Lastly, responses to the question regarding poor fuel management that could
result in either fuel exhaustion (the depletion of all available fuel on board,
[AOPA, 2002]) or fuel starvation (interruption of the fuel supply although fuel
is still available in the fuel tank, [AOPA, 2002]), indicated that the majority of
participants perceived themselves invulnerable to such aviation event.
Although accidents due to poor fuel management accounts for a relatively
small portion, and seem reasonably easy to avoid, these accidents are yet to be
eliminated.
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According to AOP A (2002) there were 127 accidents due to poor fuel
management in 2000. In principle this type of accident should be relatively
easy to avoid, providing each pilot takes a careful steps such as thorough flight
planning and fuel analysis, accurate measure of fuel carried and taking a
conservative manner when calculating fuel consumption in flight. It is
noteworthy that according to AOPA (2002), poor fuel management is not the
sole domain of the inexperienced pilots.

In addition to the three items which had the large effect size, there were 15
additional events toward which the majority of pilots exhibited perceived
invulnerability. The three items discussed were selected because those events
seem relatively easy to avoid, yet accidents due to the events discussed
continue to occur and the consequences of those accidents are relatively severe.

The finding from the present study suggests that the majority of the participants
do not exhibit perceived invulnerability toward events such as having a bird
strike and making a mistake on a flight plan. The possible explication for the
finding may include participants' perception that having a bird strike is out of
individual's control, as a bird could appear at any phase of flight. In addition,
many pilots may have made a mistake on a flight plan at some stage of the
training. Thus participants may have taken into consideration the likelihood of
previous mistakes reoccurring when they answered such question.

The findings of both studies I and II were consistent with the conclusions of
numerous other studies (e.g., Gilbey, Fifield, & Gibson, 2006; Lester &
Collony, 1987) that optimistic views toward aviation related negative events
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are wide spread and persistent in aviation. Although efforts have been made to
reduce attitudes such as perceived invulnerability, feeling invulnerable
particularly toward negative events is general and robust in aviation and
consequently, this might affect safety related decision. It is of interest to note,
however, that the effect of perceived invulnerability was negligible among air
traffic controllers, particularly toward aviation specific negative events (Gilbey,
Fifield, & Rogers, 2006). Although the authors suggested that it may be
possible to learn why air traffic controllers tend not to exhibit perceived
invulnerability, it is not known whether this strand of research is actively being
pursued.

4.3 Effects of group polarisation on perceived invulnerability

Hypotheses three and six predicted that the level of perceived invulnerability
measured in the presence of additional passenger or pilot on board condition
will be significantly higher than the level of perceived invulnerability measured
in the pilot alone condition due to the presence of group polarisation. The
findings

suggested

that

although

participants

exhibited

perceived

invulnerability toward a range of aviation related behaviours and events,
perceived invulnerability did not appear to increase due to the effect of group
polarisation in either of the two experimental manipulations (low group
interaction and high group interaction).

Although previous research (e.g., Isenberg, 1986; McCauley & Segal, 1987;
Myers & Lamm, 1976) has suggested that the group polarisation effect is
remarkably general and robust, having been obtained in a wide variety of
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domains, the effect was not found in the current study. There are a number of
potential explanations as to why hypotheses three and six were not supported.

First, the reason that group polarisation was not observed in the present study
may be because real decision making group was used. The real decision
making group refers to a group consists of real people and it is opposite to
artificially created group. According to Semin and Glendon (1973), the
generality of group polarisation phenomenon tends to be in question when real
decision making groups are involved. Almost all the studies that have
examined the existence of group polarisation were conducted in laboratory
settings with artificially created group thus group polarisation phenomenon has
been readily observed (Brown, 2000). However, findings of the present study
where real decision making groups were used is consistent with Semin and
Glendon' s (1973) claim that group polarisation in real decision making groups
may not be as pervasive as previous studies claimed.

In addition, an effect due to group polarisation may not have been observed
because of small numbered group (two-person group). According to Teger and
Pruitt (1967), the presence of group polarisation phenomenon is a function of
the number of people in a group. A minimal shift in decision was observed in a
group of three (three-person group). In the present study, two-person group
was used thus, although group polarization might have been present, the effect
of group polarization could not be as evident due to small numbered group.
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Lastly, an effect of group polarisation may not have been observed in the
present study due to the possible presence of type II error during data analyses.
Details on possible presence of type II error are discussed in section 4.6.5 (p.
89).

Hypothesis seven predicted that the increase in perceived invulnerability will
be significantly greater when there is no limit on discussion (high interaction)
of flying related matters than when discussion is limited (low interaction). The
findings suggested that group polarisation phenomenon in the present study
was neither present nor affected by experimental manipulations; that is, low
interaction and high interaction.

Previous research (e.g. , Brown, 2000; Isenberg, 1986; Myer & Lamm, 1976)
suggested that more enhanced group polarisation was observed after active
discussion than after limited discussion. On the other hand, other research ( e.g. ,
Cason & Mui, 1997; Goethals & Zanna, 1979) suggested that although the
influence of active discussion on group polarisation phenomenon could not be
completely excluded, effect of limited discussion on group polarisation
phenomenon was as strong. However, the findings from the prev10us
researches were not replicated in the present study. The findings from the
present study suggested that frequency of group interaction (low and high
interactions) does not seem to relate to the strength of group polarisation
phenomenon.
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4.4 Perceived invulnerability, level of licence held and flight experience

Although the effect of the level of licence held and flight experience on the
level of perceived invulnerability was not the central focus of the present study,
two additional analyses were conducted to test whether there was any
difference in the level of perceived invulnerability associated with the level of
licence held and flight experience.

The findings suggested that there were no significant differences in the level of
perceived invulnerability associated with the level of licence held and flight
expenence.

Previous research ( e.g., Gilbey, Fifield, & Gibson, 2006; O'Hare, 1990;
Wichman & Ball, 1983) found that perceived invulnerability was a function of
flight experience and higher licence held (generally a pilot with higher licence
is more experienced). In addition, Telfer (1989) identified that student pilots
initially perceive that their judgement could be defective and as a result, they
tended to be more cautious. However, after accumulating flying hours over
approximately six months, they tended to be less prepared and unwilling to
admit that their judgement could be defective. However, this perceptual shift
was not found in the present study. This is considered to be positive as such
perceptual shift would more likely result in exhibiting perceived invulnerability
that would likely lead to incidents or accidents.
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4.5 Exhibition of higher level of perceived invulnerability by flight
instructors
Although this was not a central focus for the present study, changes in the level
of perceived invulnerability were compared in a pilot-pilot group and a pilotflight instructor group. The comparison showed that there was no significant
change in the level of perceived invulnerability within a pilot-pilot group. In
contrast, the comparison within a pilot-flight instructor group showed that
there was a significant change in the level of perceived invulnerability. This
finding suggests that when an aviation event was discussed with a flight
instructor, the level of perceived invulnerability is more likely to be increased.

In principle this could be a safety concern, as flight instructors have a
formative influence on the attitudes and behaviours of the trainee pilots
(Ramsey & Ramsey, 1996). Jensen (1995) argued that attitudes toward risk
taking in aviation may have developed within the trainee pilots as a result of
their flight training, in particular, watching how flight instructors deal with
decisional issues. Thus, attitudes learnt from this may be either positive (taking
a cautious approach to risk) or negative (taking a greater or unnecessary risk).
In addition, Hunter (1999) argued that such attitude (e.g., perceived
invulnerability) learnt in early stage of training is likely endured onto the future
aviation career. Thus if a trainee pilot learnt negative attitude such as perceived
invulnerability at the early stage of training, he/she is then likely to exhibit
such attitudinal behaviour throughout his/her aviation career. This raises a
safety concern as perceived invulnerability is likely to affect one's quality of
decisions.
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The present study also suggested that a change in the level of perceived
invulnerability was greater among a pilot-flight instructor pair than a pilotpilot pair. Such finding may be because as flight instructors exhibited higher
level of perceived invulnerability than non-flight instructors, pilots who were
paired with flight instructor might have been overly influenced by risk-prone
flight instructors. This may serve as a possible explanation of O'Hare's (1999)
finding that pilots who were 'under instruction' at the time of the crash were
more likely to receive a fatal injury. Overall risk of injury was also found to be
greater in a pilot-flight instructor pair than in flights completed without a flight
instructor.

4.6 Potential limitations of the present study

4.6.1. Nature of activities

Participants in the present study were mostly recruited from training
organisations. It is thus inadvisable to generalise the current findings to other
areas of general aviation as general aviation encompasses a wide variety of
activities that include business flying, agricultural aviation, personal flying for
pleasure or sports and flight training (Kumar et al., 2005). The level of
perceived invulnerability within other sectors of general aviation may be
measured different from the current study. For instance, typical pilots under
part 135 operations (air operation using small aircraft) are deemed to be
engaged in more challenging flying activities than typical pilots in flight
training organisations thus, there is a possibility that perceived invulnerability
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or personal confidence level may be higher than those pertain to flight training
organisations.

4.6.2. Participants

All participants in the present study fly fixed wing piston engine aircraft. It is
thus unclear whether finding of current study could generalise to other types of
aircraft as there are various types of aircraft used in general aviation operations,
including single engine and multi engine piston aircraft, turboprops, turbojets,
helicopters, gliders and experimental aircraft (GAO, 2004). The level of
perceived invulnerability exhibited by pilots operating other categories of
aircraft may be different from the level of perceived invulnerability measured
in the present study. For instance, the average flight time for a helicopter flight
is generally shorter than the average flight time for fixed wing aircraft.
Consequently, helicopter pilots may conduct more take offs and landings for a
given flight time when compared to a number of take offs and landings by
fixed wing pilots for the same flight time. Thus, it may be possible for
helicopter pilots to exhibit higher level of perceived invulnerability or personal
confidence because more exposure to take offs and landings may lead
helicopter pilots to perceive themselves less likely to be involved in accidents
during take off and landing due to higher currency.

4.6.3

Number of organisations participated

As the current study was not funded, flight training organisations in the South
Island of New Zealand could not be included in the sampling frame. In addition,
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only eight organisations in North Island were involved in the present study. As
there are more than eight flight training organisations in North Island it may
therefore be inadvisable to generalise the current findings to all other flight
training organisations in New Zealand.

4.6.4

Limitation of an artificially created setting

The generality of a result observed in a study in laboratory settings with
artificially created groups and hypothetical (i.e., pen and paper) tasks is often
in question when compared to a real life involving real group members.
Because the present study was a hypothetical laboratory based study with
hypothetical aviation events, an effect which may well have been present in
real life may not been observed in this study.

4.6.5 Increased chance of type II error due to low sample size

A Type II error occurs when the research fails to reject a null hypothesis that is
in fact false (Reber & Reber, 2001 ). The chances of presence of type II error is
inversely related to the sample size (Hopkins, 2003). Due to restrictions on the
availability of participants and the resources available for this study, it is
possible that with a larger sample size a statistically significant effect could
have been found. However, it should be noted that although a statistically
significant effect will always be found if the sample is large enough, it may no
longer have real-world relevance.
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4.6.6 Strength of experiment manipulation

A general principle when designing research is to ensure the manipulation is as
strong as possible in order to increase the chances that the independent variable
will have a statistically significant effect on the dependent variable (Cozby,
2004). It is possible that the experimental manipulation(s) used in the present
study were not strong enough to create the hypothesised change in the
dependent variable. However, although the strongest possible experiment
manipulation is desirable, it is almost always moderated due to involving real
world situation because design and use of the strongest manipulation need to be
within the bounds of ethics in order to prevent any potential physical and
psychological harm to participants (Cozby, 2004).

4.6.7 Controlling for participant expectations

The experimental hypotheses were not disclosed to participants at the time of
participation in order to minimise any biases such as demand characteristics
(e.g., Orne, 1962 cited in Cozby, 2003). However, because the overall purpose
of this research was described to participants in order to obtain their consent to
participate, it is possible that the participants may have predicted the
experimental hypotheses. In addition, although participants were asked to
refrain from discussing the experiment with any other person for at least one
week after the time of their participation so that other potential participants
were not prejudiced, the experiment may well have been discussed as the data
were gathered over a few days.
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4. 7 Further research

The present study was a hypothetical laboratory based study with hypothetical
aviation events. Consequently, the generality of a result observed in this study
may not be a true reflection of real life with real scenarios. Thus, a study could
be designed using a simulator or observing a real flight to increase the validity
of the findings. In addition, using a simulator may allow more time for group
polarisation to influence participant's perception of risk.

Although the current study demonstrated that perceived invulnerability is
persistent amongst pilots in flight training organisations, the findings should be
treated with some caution if they are to be generalised across to flight training
organisations in New Zealand due to small number of organisations
participated which has not included flight training organisations in the South
Island of New Zealand. Thus, if the data could be collected from the flight
training organisations in South Island and also more flight training
organisations in North Island were visited then more accurate reflection of
overall level of perceived invulnerability on general aviation pilots in New
Zealand would be achieved. In addition, it is worth examining the level of
perceived invulnerability among charter pilots (e.g., pilots from Sunair,
Air2there, Great Barrier, Mount Air and so forth) or freight pilots as their
operations are generally considered more challenging than the pilots in flight
training organisations, moreover, their normal flight times per annum tend to
be greater than most of the trainee pilots who were main participants in the
present study.
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It could also be worth comparing the level of perceived invulnerability among

the pilots with similar age and experience trained in a university setting, trained
in training organisations under Part 141 (aviation training organisations) and
trained in training organisations under Part 149 (aviation recreation
organisations). Hunter (1999) argued that there is some evidence suggesting
that pilots who were trained at well-established pilot training schools (those
certificated under Federal Aviation Regulation Part 141) or in a university
setting generally perform better than pilots who received their initial training at
other locations, even ten years or more after completion of the training. This
may imply that those pilots trained at well-established pilot training schools or
in a university setting could have been taught more and better on human factors ,
including perceived invulnerability. Thus, if Hunter's (1999) argument is
corroborated by other studies, then human factors training could prove an
important variable in understanding differential performance by pilots and
possibly their differential risk potential.

4.8 Recommendation

Numerous studies, including the present study, identified that perceived
invulnerability amongst pilots are persistent and widespread in general aviation.
However, in reviewing aviation literature and current rules, more emphasis is
placed on physiological considerations (stick and rudder skills), rather than
psychological considerations (human factors) particularly in general aviation.
Thus, it is important to focus on human factors side of training and the theory
taught needs to be applied and reinforced in the general aviation area. In
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addition, general aviation pilots need to ensure that regular revision of the
human factor related subjects needs to be made.

Further recommendation is to revise and develop better structured initial and
subsequent human factors training in general aviation, particularly risk taking
behaviour. It is perhaps beneficial to compare current human factors training
syllabus with human factors training syllabi used by other area of aviation such
as air traffic control and airline and incorporate training syllabi that for instance,
would reduce feeling of perceived invulnerability, and subsequently, reducing
unnecessary risk taking behaviour.
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CHAPTER FIVE
CONCLUSION

5.1 Conclusion

The aim of the present study was to test whether there were any changes in
individuals' level of perceived invulnerability via a process of group
polarisation and to investigate the level of perceived invulnerability amongst
pilots in general aviation.

Although group polarisation phenomenon does not seem to affect individuals'
level of perceived invulnerability, the majority of the participants in the present
study exhibited perceived invulnerability in both the control and the
experimental conditions; that is, hypothetically flying alone and hypothetically
flying with an additional pilot or passenger on board. Additional findings from
the present study suggested that flight instructors exhibited higher level of
perceived invulnerability than non-flight instructors and perhaps as a
consequence, pilot-flight instructor pairs exhibited higher level of perceived
invulnerability.

Gilbey, Fifield and Rogers' (2006) findings indicate that, unlike pilots, air
traffic controllers appear to be less susceptible to perceived invulnerability in
air traffic control related matters. Thus, there may be a lesson to be learnt from
initial and/or recurrent training syllabi for air traffic controllers that may be
applied to training syllabus for general aviation pilots (Gilbey, Fifield &
Rogers, 2006).
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Although safety seminars are held regularly, it is possible that they are not
reaching the total general aviation pilot population. Thus developing
alternatives to disseminate training information on those not attending safety
seminars would improve the safety of general aviation (Hunter, 1999). In
addition, it needs to be noted that pilots who demonstrate a safe course of
action on a written scenario may not do so at the critical phase in real-time
situation as the accident reports suggest. Thus, an instrument capable of
reliably detecting individual differences in decision-making skills could have a
substantial impact on aviation safety by for instance, identifying those
individuals most at risk for a decision-related accident or incident (Driskill,
Weissmuller, Quebe, Hand & Hunter, 1998).

It is concluded that feelings of perceived invulnerability are persistent and
widespread in many different communities including aviation that may be
impossible to stop them from developing. Thus, it is important to be aware of
symptoms that lead to perceived invulnerability in order to take appropriate
action to prevent perceived invulnerability from affecting decision making. In
addition, regular revision of human factors and regular attendance on safety
seminar would further reduce the chance of being involved in an incident or
accident. Equally, regulatory authorities need to revise current syllabus to
ensure that all human factor related topics are sufficiently taught at the various
level of flight training and perhaps to compare current human factors training
syllabus with human factors training syllabi used by other areas of aviation
such as air traffic control and corporate aviation organisations and incorporate
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methods that were proven to be valuable in reducing the feeling of perceived
invulnerability.

Lastly, the findings from the present study suggested that the level of perceived
invulnerability did not appear to be accentuated by group polarisation effect
due to the presence of additional person (passenger or pilot) on board with high
group interaction. This is considered to be a positive finding as a central focus
of the present study relates to aviation safety in general aviation.
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APPENDIX A

Questionnaire form

Dear fellow pilots

First of all, I would like to thank you for your participation in this research
project. This research focuses on identifying a factor that may affect your inflight decision making.

There are two parts in this questionnaire.
First part is to be answered individually. Second part, however, needs to be
answered after a short discussion with your fellow pilot on each question.

Completion and return of this questionnaire implies your consent to participate.

Once again, I would like to thank you for your valuable responses and time.

Yours sincerely,

Seung Yong (Paul) LEE
Post-graduate student at Massey University.

"This project has been evaluated by peer review and judged to be low risk.
Consequently, it has not been reviewed by one of the University 's Human
Ethics Committees. The researcher(s) named above are responsible for the
ethical conduct of this research.
If you have any concerns about the conduct of this research that you wish to

raise with someone other than the researcher(s), please contact Professor
Sylvia Rumball, Assistant to the Vice-Chancellor (Ethics & Equity), telephone
06 350 5249, e-mail humanethics@massey.ac.nz ".
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About Yourself.

What is your age? ....................... .... .. years

Please state your gender.

Male / Female (please delete one)

How many hours have you flown? ........................ . .... hrs

Have you had any experience flying with
Yes I No (Please delete one)

another licensed pilot?

Which flying organisation do you currently belong to?

Which is the highest licence and what ratings do you currently hold? (Please
tick the options below that best describe you)

D

PPL

D

CPL

D

ATPL

D

Instrument Rating

D

Instructor Rating

Note: all information you give will be treated as strictly confidential - you are
not asked to provide your name and no attempt will be made to match your
data to a name.
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PART I.

There are 10 statements in this part. For each statement, place a tick in the box
that best describes your assessment of your risk.

1. Compared to other pilots of similar age and experience, my chances of an
' embarrassing' (e.g., wing-touch) incident whilst taxiing in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

2. Compared to other pilots of similar age and experience, my chances of
unknowingly breaching controlled airspace in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen
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3. Compared to other pilots of similar age and expenence, my chances of
accidental controlled flight into terrain in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

4. Compared to other pilots of similar age and experience, my chances of an
unplanned heavy landing in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen
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5. Compared to other pilots of similar age and expenence, my chances of
misinterpreting an aerodrome chart or approach plate in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

6. Compared to other pilots of similar age and expenence, my chances of
descending too quickly, resulting in passenger discomfort in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen
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7. Compared to other pilots of similar age and expenence, my chances of
getting lost whilst flying in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

8. Compared to other pilots of similar age and experience, my chances of
deviating from an assigned altitude when I am flying in the future arc:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen
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9. Compared to other pilots of similar age and experience, my chances of an
unplanned stall in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

10. Compared to other pilots of similar age and experience, my chances of
omitting a checklist item(s) in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

Thank you very much for completing Part I.
You will shortly be paired with other participant to answer Part II together after
short discussion on each statement.
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PART II.
There are 10 statements in this part. For each statement, place a tick in the box
that best describes your assessment of your risk after discussing with your pair
on each statement.
1. Compared to other pilots of similar age and expenence, my chances of
misinterpreting or failing to notice instrument readings in the future are:
Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

2. Compared to other pilots of similar age and expenence, my chances of
completing a manoeuvre with inappropriate or wrong flap settings in the
future are:
Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen
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3. Compared to other pilots of similar age and experience, my chances of either
fuel starvation or fuel exhaustion whilst flying due to poor fuel
management in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

4. Compared to other pilots of similar age and expenence, my chances of
causing injury or death whilst flying in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen
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5. Compared to other pilots of similar age and experience, my chances of being
the cause of a near-miss in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

6. Compared to other pilots of similar age and experience, my chances of in
flight engine failure in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen
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7. Compared to other pilots of similar age and experience, my chances of
making a mistake(s) on a flight plan in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

8. Compared to other pilots of similar age and experience, my chances of in
flight bird strike in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen
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9. Compared to other pilots of similar age and expenence, my chances of
taxiing to the wrong place in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

10. Compared to other pilots of similar age and experience, my chances of
misunderstanding an ATC instruction in the future are:

Almost certain
Much above average
Above average
A little above average
Average for pilots with similar age and experience
A little below average
Below average
Much below average
Never happen

Thank you very much for taking the time to complete this questionnaire. Your
responses and time are greatly appreciated.
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APPENDIX B - Low risk notification
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APPENDIXC

Sample letter to organisations seeking for participation

[Name of organisation]
[Address]

[Date]

Dear Chief Flying Instructor

My name is Paul Lee. I work as a tutor and I am also a postgraduate student at
Massey University. I am writing to you seeking for your co-operation on a
research project that I am currently conducting as part of my postgraduate
research at Massey University.

The research focuses on identifying factors that may affect the quality of pilot' s
in-flight decision making, and requires participants to complete a short
questionnaire in pairs.

In order to complete the research, I would like to invite pilots with private
pilots licence (or higher licences) in your organisation to participate in
completing a short set of questions. Participation should not take more than 10
minutes for each pilot. All participants and the organisations they belong to
will remain anonymous.

For this project, I need to give questionnaires out in person, as two participants
need to complete each questionnaire together because some discussions are
required on some questions. Therefore, I would be grateful if you could advise
me the best times that I can visit your organisation and I will organise my trip
from Palmerston North accordingly. When I visit, I will ensure that I do not get
in the way or interrupt normal operations. I envisage waiting in a convenient
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area and approaching pairs of pilots at a time when they appear to have the
required time free.

As I will be visiting several organisations in different parts of the country to
carry out this research, it would be greatly appreciated if you give me a few
options on the dates that I can visit.

You can contact me in the following ways.

Work:
Residential:
Mobile:
e-mail:

S.Y.Lee@massey.ac.nz

Post:

Milson Flight System Centre, School of Aviation,
Airport Drive, Palmerston North.

I would like to thank you in advance for your co-operation on this research
project.

Yours sincerely,

Seung Yong (Paul) LEE
Post graduate student at Massey University
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