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ABSTRACT 

 

TITLE: Mitigating Risk Tolerance among General Aviation Pilots: 

Identifying Factors That Contribute to GA Pilots’ Risk Perception 

 

AUTHOR: Nazif Sani Nuhu 

 

MAJOR ADVISOR:  Michael A. Gallo, Ph.D.  

 

 

The purpose of this study was to identify factors that contributed to general 

aviation (GA) pilots’ level of risk perception, which could then be manifested as an 

increase in risk tolerance. The study used an explanatory correlational design to 

determine what factors were related to risk perception. Research factors included 

gender, age, marital status, race/ethnicity, education level, flight hours, single- and 

multi-engine hours, hours as PIC, type of flight training, number of FAA 

licenses/ratings, number of hazardous events pilots were involved in, self-efficacy, 

aviation safety attitudes, level of psychological distress, and locus of control. The 

dependent variable was risk perception. Predictors were partitioned into three sets, 

A = Demographics, B = Flight Experience, and C = Affective Domain, and the 

sample consisted of 93 GA pilots. Participants were solicited from member 

institutions of the University Aviation Association. 

A hierarchical regression analysis with set entry order A-B-C found no 

significant factors at the first two stages, including corresponding increments. 

When the Affective Domain entered the analysis, age, number of hazardous events, 

and locus of control had a significant relationship with risk perception. Age had a 



 iv 

direct relationship, hazardous events had an indirect relationship, and locus of 

control had a positive relationship. The increment of the Affective Domain also 

was significant, and an independent follow-up analysis revealed psychological 

distress had a significant and direct relationship with risk perception. An 

independent mediation analysis also found the number of hazardous events was 

partially mediated by psychological distress, and this mediation reduced the effect 

of hazardous events on risk perception. The findings of the study did not provide 

sufficient evidence to support or refute Bandura’s (1977) self-efficacy theory, 

partially supported Ajzen’s (1992) theory of planned behavior with respect to locus 

of control, and supported habituated action theory. The study’s findings provided 

compelling evidence that the affective domain, particularly aviation safety 

attitudes, psychological distress, and locus of control, is important to understanding 

GA pilots’ level of risk perception. 
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Chapter 1 

Introduction 

Background and Purpose 

Background. Pilot decision-making is one of the most important factors 

dictating the safe operation of an aircraft (Drinkwater & Molesworth, 2010), and 

“Pilots receive extensive training on effectively handling emergency situations that 

may arise in the cockpit” (Human Factors and Ergonomics Society, 2015, p. 1). 

Nevertheless, despite rigorous training requirements, errors related to pilot 

judgment and decision making have been a contributing factor in over one third of 

the accidents that occur in commercial aviation (Shappell et al., 2007), and 

according to the National Transportation Safety Board (NTSB), approximately 

80% of all aviation accidents are caused by pilot error (Federal Aviation 

Administration [FAA], 2012). One possible reason for this is flight instructors do 

not necessarily consider flying a risky activity. For example, a qualitative study by 

Green (2001, p. 103) reported that 73% of flight instructors indicated “flying was 

not risky (that it was safe),” and when instructors were reminded of specific 

potential flight hazards, 33% of the instructors still considered flying not to be a 

risky activity. Thus, it is conceivable that this mindset is permeating to instructors’ 

students, which can then manifest itself in poor pilot judgment and decision-

making. With respect to GA pilots, which represent the target population for the 

current study, Hunter (2002a, 2006) reported that general aviation is indeed a high-
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risk activity and is replete with many potential hazards. Statistics also confirm that 

general aviation has considerably higher accident and fatality rates than commercial 

aviation [General Aviation—Accidents and Fatalities (n.d.)]. Thus, it is paramount 

that GA pilots “be able to manage risks by recognizing hazards, understanding the 

risk involved, and making an appropriate decision based on this assessment” 

(Pauley & O’Hare, 2006, p. 2350).  

Because pilot actions have been linked to accident occurrence, investigations 

generally have focused on pilot errors as being the root cause of accidents 

(Wiegmann & Shappell, 2001). Recently, however, researchers have shifted the 

focus away from examining pilots’ skill deficiencies and instead have focused on 

other factors such as pilots’ decision-making, attitudes, risk perception, and 

organizational culture (Li, Harris, & Yu, 2008). Relative to the current study, risk 

perception has been identified as a critical component of pilot decision-making. Poor 

risk perception can contribute significantly toward poor decision-making, and the 

inability of flight crews to assess the level of risk in a situation has been identified as 

a component in several aircraft accidents (National Transportation Safety Board, 

1994). Examining risk-taking behavior among general aviation pilots, Drinkwater 

and Molesworth (2010) reported that both risk perception and attitudes toward safe 

flight were key predictors of risky flight behavior.  

Pilot demographics also have been reported to be associated with risk 

perception. For example, Hunter (2002a) reported that risk perception measures 



 
3 

were significantly correlated with pilot demographic characteristics, including age 

and flight experiences such as certificate type, instrument ratings, and flight time. 

In the general population and independent of pilots, demographics also have been 

reported to be associated with risk perception. For example: (a) Cutter, 

Tiefenbacher, and Solecki (1992) reported gender-based differences in risk 

perception related to technology with women tending to perceive greater risks from 

technology than men; (b) Bashir, Shaheen, Batool, Butt, and Javed (2014) reported 

that age and education were significantly positively related to investors’ risk 

perception—as age and education level increases, risk perception also increases—

but gender and income were negatively related with males and people with higher 

incomes having lower risk perceptions and hence were more likely to be risk 

takers; (c) Olofsson and Rashid (2011) reported on the “White male effect” 

(WME), which suggests that white males have a relatively low perception of risks 

when compared to women and ethnic minorities; (d) Alexopoulos, Kavadi, 

Bakoyannis, and Papantonopoulos (2009) reported that culture influenced 

employee risk perception and attitudes toward safety, and (e) Akinboro, Adejumo, 

Onibokun, and Olowokere (2012) observed that experience, mood, memory, and 

knowledge influenced risk perceptions. These collective findings suggest 

demographics play a critical role in individuals’ perception of risk and most likely 

carry over to the pilot population. As a result, pilot demographics were 

incorporated into the current study. 
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To better understand the concept of risk perception within aviation, Hunter 

(2002a) defined risk perception as “the recognition of the risk inherent in a 

situation (that) may be mediated both by the characteristics of the situation and the 

characteristics of the viewer” (p. 3). This implies that pilots must be able to make 

an accurate assessment of both the given situation (e.g., the presence of clouds and 

low visibility) and their capabilities to deal with the given situation. In other words, 

good pilot decision-making requires a balance between how pilots perceive a 

particular situation and their own perceived skills. As observed by Hunter, 

“Underestimation of the external situation and overestimation of personal capacity 

leads to a misperception of the risk and is frequently seen as a factor in aircraft 

accidents” (p. 3). Because he viewed risk perception as an “accurate appraisal of 

external and internal states” (p. 3), Hunter considered risk perception as a cognitive 

activity that is related to pilot skill deficiencies and therefore can be modified via 

intervention programs. Hunter also contrasted risk perception with risk tolerance, 

which he defined as “the amount of risk that an individual is willing to accept in the 

pursuit of some goal” (p. 3). Unlike risk perception, though, Hunter viewed risk 

tolerance as a personality trait that “would be exceptionally difficult to substantially 

change…within any reasonable and acceptable intervention program” (p. 21).  

Hunter’s (2002a) distinction between risk perception and risk tolerance was 

based on his examination of the two constructs among pilots. As part of his 

research, Hunter (2002a, 2006) developed and evaluated various instruments that 
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were used to assess pilot risk perception and risk tolerance. He then used these 

measures to compare pilots on the two constructs. Among his findings pertinent to 

the current study, Hunter reported: (a) except for weather-related hazards where 

risk perception was negatively related to risk tolerance, risk perception and risk 

tolerance generally were found to be separate constructs (p. 20), which supports his 

notion of the former being a cognitive activity and the latter a personality trait; (b) 

risk perception was related to hazardous event activities, namely, “pilots with low 

perception of risk tended to be involved in more hazardous events” (p. 20); (c) with 

respect to weather hazards, pilots who had “higher levels of perceived risk (of a 

hazardous weather situation)...were associated with lower numbers of hazardous 

events” (p. 21); (d) there was an indirect relationship between experience and risk 

perception, namely, increased levels of flight experience led to lower perceptions of 

risk (p. 21); and (e) “Risk misperception, not high risk tolerance, is associated with 

exposure to hazardous aviation events” (p. 21). Hunter also indicated that unlike 

risk tolerance, risk perception had significant correlations with pilot demographic 

variables, particularly with flight time (p. 19), and he recommended that additional 

measures such as locus of control should be examined (p. 21). Based on his 

findings, Hunter concluded that “it is differences in cognitive skills required for 

accurate risk perception that place pilots in greater likelihood of accident 

involvement, rather than differences in underlying personality traits related to risk 

tolerance” (p. i).  



 
6 

Hunter’s (2002a) notion that good pilot decision-making is related to both 

how pilots perceive a particular situation and their own perceived skills has been 

supported by Phillips’ (2011) study of lifeguard complacency as well as by 

Dunbar’s (2015) study of certified flight instructor complacency. This suggests that 

concomitant with an assessment of pilots’ level of risk perception is their self-

efficacy, which Bandura (1977) defined as individuals’ belief or self-perception 

about how confident they are in their ability to carry out a desired action. Thus, 

self-efficacy is related to how a person perceives whether or not he or she can 

perform a specific action irrespective of whether the person actually has the 

competence to perform this action. When applied to the context of the current 

study, this implies that GA pilots who are highly self-effacious would be more 

likely to perceive a potentially hazardous aviation situation as not being risky than 

GA pilots with low self-efficacy. In other words, when compared to GA pilots with 

low self-efficacy, GA pilots with high self-efficacy might tend to misperceive the 

level of risk associated with a potentially hazardous situation by underestimating 

the risk and overestimating their ability to deal with the situation.  

Although the current literature on risk perception is replete relative to 

specific contexts such as technology, business, finance, and investing, the literature 

is quite limited and incomplete with respect to GA pilots. For example, a search of 

the published literature reveals that outside of Hunter (2002a, 2006), only a handful 

of studies have been conducted that examined GA pilots’ risk perception. Among 
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the more notable ones are Drinkwater and Molesworth (2010); Ji, You, Lan, and 

Yang (2011); Molesworth and Chang (2009); and Pauley, O’Hare, Mullen, and 

Wiggins (2008). Although these studies have helped inform the GA research 

community, the post-Hunter studies were based on relatively small sample sizes 

(less than 60) and findings have been tentative and mixed. Outside of the GA 

aviation community, several studies have examined factors that examined (a) risk 

perception relative to the general work environment (Alexopoulos et al., 2009; 

Cordeiro, 2002; Krallis & Csontos, 2014; Oppong, 2015); (b) risk tolerance, risk 

perception, and hazardous attitudes (Ji et al., 2011); (c) locus of control, safety 

attitudes, and hazardous events (Joseph, Reddy, & Sharma, 2013); and (d) 

demographic influences on risk perception (Bashir et al., 2014; Cutter et al., 1992; 

Olofsson & Rashid, 2011). What is missing from the literature is a more complete 

picture that examines the relationship among GA pilots’ risk perception relative to 

their personal demographics, flight experiences, and affective domain. The current 

study addressed these issues.  

Purpose. The purpose of the current study was to examine targeted factors 

that could contribute to GA pilots engaging in risky behavior based on their 

perceptions (or misperceptions) of risk, which could then be manifested as an 

increase in risk tolerance. According to the International Civil Aviation Authority 

(ICAO), GA pilots are defined as pilots who engage in “civil aviation operations 

other than scheduled air services and non-scheduled air transport operations for 
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remuneration or hire” (ICAO, n. d., para. 1). The FAA’s definition of GA pilots 

was delimited in the current study to pilots involved in flight operations that were 

noncommercial, nonmilitary, and fixed-wing other than gliders, and who had at 

least a private pilot license (PPL).  

The extent to which GA pilots might engage in risky behavior was 

examined by measuring pilots’ risk perception, which Hunter (2002a, p. 3) defined 

as “the recognition of the risk inherent in a situation.” Hunter indicated that risk 

perception is a cognitive activity because it involves “the accurate appraisal of 

external and internal states” (p. 3) and therefore it is possible for different people to 

perceive the same situation as having different levels of risk. An example Hunter 

gave to illustrate this distinction is the situation involving the presence of clouds 

and low visibility: A VFR-rated private pilot might perceive these conditions as a 

contributing to a very high risk situation whereas an experienced commercial 

airline pilot might perceive the same conditions as a relatively low-risk situation. 

For the current study, pilots’ risk perception was measured using Hunter’s (2006) 

Risk Perception–Other scale. 

The targeted factors, which were derived from Hunter (2002a), were 

partitioned into three functional sets and included the following: 

• Set A = Demographics consisted of gender, age, marital status, 

race/ethnicity, and education level. 
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• Set B = Flight Experience consisted of total flight hours, total single- and 

multiengine hours; total hours as pilot-in-command (PIC); type of flight 

training (Part 61 vs. Part 141); number of FAA licenses/ratings (e.g., 

PPL, commercial, ATP, etc.); and scores on Hunter’s (1995) Hazardous 

Events Scale (HES), which is a measure of the number of hazardous 

events a pilot has experienced. 

• Set C = Affective Domain consisted of general self-efficacy, aviation 

safety attitudes, psychological distress, and aviation locus of control. 

These factors were measured, respectively, by: Chen, Gully, and Eden’s 

(2001) New General Self-Efficacy Scale (NGSES); Hunter’s (2002b) 

Aviation Safety Attitudes Scale (ASAS); Goldberg and Williams’ (1988) 

General Health Questionnaire (GHQ); and Hunter’s (2002c) Aviation 

Safety Locus of Control (ASLOC) scale.  

A model that shows the hypothesized relationship among these sets is in Figure 1.1.   

Definition of Terms  

Key terms and phrases relative to the current study were operationally 

defined as follows: 

1. Affective domain was defined as “a learner’s emotions toward the learning 

experience. It includes feelings, values, enthusiasm, motivation, and attitudes” 

(FAA, 2008, pp. 2–14). In the context of the current study, affective domain 

was examined from the perspective of GA pilots and included their self- 
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Figure 1.1. Hypothesized causal model of the relationship among the targeted factors. 

 

efficacy, safety attitudes, psychological distress, and locus of control. These 

were measured respectively using Chen et al.’s (2001) NGSES, Hunter’s 

(2002b) ASAS, Goldberg and Williams’ (1988) GHQ, and Hunter’s (2002c) 

ASLOC scale. All four instruments were used in conjunction with data 

acquired from participants’ self-reported responses to a researcher-prepared 
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flight experience questionnaire, Hunter’s (1995) HES, and Hunter’s (2006) 

Risk Perception–Other instrument.  

2.   Airline transport pilot (ATP) was defined as a pilot who is licensed to act as 

pilot-in-command (PIC) of an aircraft engaged in commercial air 

transportation. It is the highest pilot license issued by the Federal Aviation 

Administration. The flight experience required for this license in the airplane 

category is not less than 1500 hours of flight time as the pilot of an aircraft 

(International Civil Aviation Authority [ICAO], 2017), and pilots of Part 121 

air carrier operations are required to have an ATP license. 

3.    Certified flight instructor (CFI) was defined as a person who has a current 

flight instructor certificate issued by the Federal Aviation Administration and 

is responsible for teaching students how to fly an aircraft (Dunbar, 2015). 

4.    Certified flight instructor with instrument rating (CFII) was defined as a 

person who has a current flight instructor certificate issued by the Federal 

Aviation Administration and is responsible for teaching students how to fly an 

aircraft in instrument weather conditions (Dunbar, 2015). 

5.    Commercial pilot license (CPL) was defined as a license allowing its holder to 

act as pilot-in-command of any aircraft that is not engaged in commercial air 

transport and receive pay for the operation. Examples include being the pilot of 

an aircraft that is engaged in banner towing, sight-seeing, law enforcement, 
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aerial photography, single-pilot cargo flights, and flight instruction, which also 

requires a certified flight instructor (CFI) license.  

6. Demographics were defined as the personological characteristics of GA pilots 

and included their gender, age, marital status, race/ethnicity, and education 

level. These data were self-reported by participants as part of the researcher –

constructed questionnaire.  

7. Flight experience was defined as a set of variables commonly associated with 

GA pilots’ experience. These included: total number of flight hours; total 

number of single- and multiengine hours; total hours as pilot in command; type 

of flight training (Part 41 vs. Part 161); number of FAA licenses/ratings held 

such as private pilot license (PPL), instrument pilot license, commercial pilot 

license (CPL), airline transport pilot (ATP) rating, certified flight instructor 

(CFI), certified flight instructor with instrument rating (CFII) certificate, and 

multiengine with instrument rating (MEI); and their involvement in hazardous 

events. These data were self-reported. 

8.    Flight hours were defined as the amount of time logged in an aircraft as either 

pilot-in-command or as a flight instructor giving dual instruction. 

9. Flight training was defined as training under Federal Aviation Regulations 

(FAR) Part 61 or Part 141. Flight training under Part 61 offers a flexible (less 

structured) training program in which the training syllabus is not subject to 

FAA approval and allows instructors to rearrange lesson plans to suit the 
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individual needs of their students. Part 61 flight instructors, however, still must 

adhere to the requirements under the FARs and train their students to the 

standards of Part 61 (Wallace, 2010). Flight training under Part 141 provides a 

structured training program with a standardized training syllabus approved by 

the FAA. It ensures that all necessary skills are taught in a particular order 

through lesson plans. Students also are required to complete a specific number 

of hours of formal ground instruction in a classroom or with a certificated 

flight instructor, and pass the FAA Knowledge and Practical Tests (Wallace, 

2010). 

10. General aviation (GA) pilots were defined as pilots trained under either 

Federal Aviation Regulations (FAR) Part 61 or Part 141 with a minimum of a 

private pilot license (PPL).  

11.  Hazardous events were defined as the actions of pilots that could lead or 

contribute to an unplanned or undesired event such as an accident. The number 

of hazardous events experienced by a pilot was measured using Hunter’s 

(1995) HES. 

12.  Instrument pilot license (IPL) was defined as the qualifications that 

a pilot must have to be able to fly under instrument flight rules (IFR). Pilots 

who are IFR rated are permitted to fly in restricted visibility conditions such as 

clouds, rain, and fog.  
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13.  Multiengine hours were defined as the amount of time logged in a multiengine 

aircraft as either pilot-in-command (PIC) or as a flight instructor giving dual 

instruction. This was a self-reported measure. 

14. Multiengine with instrument rating (MEI) was defined as a rating that allows a 

pilot to operate as pilot-in-command of an aircraft with more than one engine 

in instrument flight rules (IFR). This was a self-reported measure. 

15.   Pilot-in-command (PIC) was defined as the pilot of an aircraft with “final 

authority and responsibility for the operation and safety of the flight; has been 

designated as PIC before or during the flight; and holds the appropriate 

category, class, and type rating, if appropriate, for the conduct of the flight” 

(Code of Federal Regulations, 1999, Para. 1.1). 

16.   Pilot-in-command (PIC) hours were defined as the amount of time a pilot has 

logged in an aircraft as pilot-in-command (PIC). This was a self-reported 

measure. 

17.   Private pilot license (PPL) was defined as a certificate that permits the holder 

to act as pilot-in-command or co-pilot of an aircraft within the appropriate 

aircraft category engaged in non-revenue flights (ICAO, 2017). 

18. Psychological distress referred to participants’ general psychological health, 

including psychosomatic symptoms, anxiety and insomnia, social dysfunction, 

and severe depression (Fogarty, 2005, p. 8). This factor was measured using 

Goldberg and Williams’ (1998) GHQ. 
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19. Risk was defined as the future impact of a hazard that is not controlled or 

eliminated. It can be viewed as future uncertainty created by the hazard. If it 

involves skill sets, the same situation may yield different risk (FAA, 2009, pp. 

1–5). 

20.  Risk perception was defined as “the recognition of the risk inherent in a 

situation” (Hunter, 2002a, p. 3). Hunter indicated that risk perception is a 

cognitive activity because it involves “the accurate appraisal of external and 

internal states” (p. 3) and therefore it is possible for different people to 

perceive the same situation as having different levels of risk. In the current 

study, risk perception was measured using Hunter’s (2006) Risk Perception–

Other. 

21. Risk tolerance was defined as “the amount of risk that an individual is willing 

to accept in the pursuit of some goal” (Hunter, 2002a, p. 3). Hunter 

conceptualized risk tolerance as a personality trait and reported “high risk 

perception was associated with lower risk tolerance. Pilots who perceived the 

weather scenarios as higher risk tended to have a lower tolerance for the 

weather risk decisions” (p. 19). In the current study, risk tolerance was not 

measured, but as depicted in Figure 1.1, the presumption is that factors 

contributing to higher risk perceptions among GA pilots could be manifested 

as reduced risk tolerance.   
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22. Self-efficacy, as defined by Bandura (1977), referred to a person’s belief with 

respect to his or ability to perform a specific task. When applied to the context 

of the current study, GA pilots who have high self-efficacy would be more 

likely to perceive a potentially hazardous aviation situation as not being risky 

than GA pilots with low self-efficacy. Self-efficacy was measured using Chen 

et al.’s (2001) NGSES. 

23. Single engine hours were defined as the amount of time logged in a single 

engine aircraft as pilot-in-command (PIC) or as a flight instructor giving dual 

instruction. This was a self-reported measure. 

24. Total flight hours were defined as the amount of time logged in an aircraft as 

pilot-in-command (PIC), co-pilot, or as a flight instructor giving dual 

instruction. This was a self-reported measure. 

Research Questions and Hypothesis 

Research questions. The primary research questions that guided the current 

study were as follows: 

Research question 1. As a component of risk tolerance, and when 

examined from a hierarchical perspective with set entry order A-B-C, what is the 

incremental knowledge gained at each step of the analysis relative to GA pilots’ 

level of risk perception? 
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Research question 2. Of the demographic variables (Set A) that have a 

predictive zero-order relationship with pilots’ level of risk perception, to what 

extent are these relationships mediated by pilots’ affective domain (Set C)? 

Research question 3. Of the flight experience variables (Set B) that have a 

predictive zero-order relationship with pilots’ level of risk perception, to what 

extent are these relationships mediated by pilots’ affective domain (Set C)? 

Research hypotheses. The corresponding research hypotheses, which were 

grounded in the hypothesized model given in Figure 1.1, are as follows:  

Hypothesis 1. When examined from a hierarchical perspective with set 

entry order A-B-C, there will be a predictive gain in the relationship with 

pilots’ level of risk perception at any stage of the analysis.   

Hypothesis 2. Of the demographic variables (Set A) that have a 

predictive zero-order relationship with pilots’ level of risk perception, at least 

one of these variable’s relationship will be mediated by an affective domain 

variable (Set C). 

Hypothesis 3. Of the flight experience variables (Set B) that have a 

predictive zero-order relationship with pilots’ level of risk perception, at least 

one of these variable’s relationship will be mediated by an affective domain 

variable (Set C). 

 

 



 
18 

Study Design 

The current study was based on an explanatory correlational research 

design. According to Ary, Jacobs, and Sorenson (2010), an explanatory study helps 

identify relationships among variables, which then can be used to help clarify an 

understanding of some phenomena. This methodology and design were appropriate 

because I was examining a single group (general aviation pilots) and the 

relationship among multiple factors associated with this group. More concretely, I 

examined the relationship between the targeted factors and general aviation pilots’ 

perceptions (or misperceptions) of risk as illustrated in Figure 1.1 

Significance of the Study 

A literature search using search terms such as “general aviation pilots’ risk 

perception” and the more general “pilot risk perception” consistently yielded a 

small number of pertinent studies. The most prominent of these studies was Hunter 

(2002a, 2006), and all of the remaining studies always cited Hunter. Although these 

other studies examined risk perception among pilots, no study to date has actually 

replicated or extended Hunter’s (2002a) study. Because the current study endeavors 

to replicate and extend Hunter’s (2002a) study, the findings of the current study 

either will confirm or counter those of Hunter’s. This will help shed light on the 

relationship the various demographic and flight experience variables have with risk 

perception. 
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Study Limitations and Delimitations 

Limitations. Limitations are potential weakness in a study that the 

researcher has no control over that will ultimately limit the generalizability of the 

study’s result. The limitations of the current study are outlined below, and the 

reader is advised to take into account these limitations when making conclusions or 

inferences from the study’s results.  

1. Sample size. I did not have any control over the actual number of 

individuals who participated in the study. Therefore, similar studies with 

different sample sizes could have different results.  

2. Sample demographics. I did not have any control over the 

demographics and flight experiences of the participants, which means it 

is possible that the sample might not be representative of the parent 

population. Therefore, other studies that involve GA pilots with 

different personological characteristics or flight experiences than those 

of the current study might get different results.  

3. Authenticity of pilots’ responses. I did not have any control over how 

“honest” participants responded to the study’s protocols. Although data 

collection included safeguards to ensure confidentiality and anonymity, 

it is possible that participants did not respond truthfully. 

4. Type and source of study. The current study was a non-funded Ph.D. 

dissertation research project from a student in the College of 
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Aeronautics at Florida Institute of Technology, an independent Ph.D. 

granting university located in Melbourne, Florida in the United States. If 

a similar study were to be conducted by a federal agency such as the 

FAA, NTSB, or DOT, or by a funded researcher, it is conceivable that 

the results might be different.  

Delimitations. Delimitations are a researcher imposed set of boundaries 

that limit the scope and ultimately define the boundaries of a study but further limit 

the generalizability of the findings. The delimitations of the current study are 

presented here, and the reader is advised to take these into consideration when 

drawing any conclusions or inferences from the study’s findings. 

1. Data collection instruments. The current study used standardized data 

collection instruments that were deemed valid and reliable in the 

literature. These instruments included Hunter’s (1995) Hazardous 

Events Scale, Chen et al.’s (2001) New General Self-Efficacy Scale, 

Hunter’s (2002b) Aviation Safety Attitudes Scale, Goldberg and 

Williams (1988) General Health Questionnaire, Hunter’s (2002c) 

Aviation Safety Locus of Control scale, and Hunter’s (2006) Risk 

Perception–Other scale. Because there are other standardized 

instruments that could be used in place of those used in the current 

study, similar studies that use different instruments might get different 

results.  
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2. Sampling sources. The current study was limited to GA pilots who 

were members of the targeted aviation communities (see Chapter 3) and 

who were solicited to participate via direct e-mail invitations. Therefore, 

similar studies that targeted different aviation communities and/or use 

different sampling strategies might get different results. 

3. Data collection period. The current study was implemented between 

January 2018 and July 2018. It is conceivable that a similar study 

implemented during another time of the year could yield different 

results.  

4. Data collection strategy. Data were collected electronically via 

SurveyMonkey, which hosted the questionnaire. As a result, similar 

studies that use a different data collection strategy might not get the 

same results.  
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Chapter 2 

Review of Related Literature 

Introduction 

This chapter is organized and presented in three main sections. The first 

section provides information about the theoretical foundation on which the current 

study was grounded and contains an overview of three theories related to pilots’ 

risk perception: self-efficacy theory (Bandura, 1977), theory of planned behavior 

(Ajzen, 1991), and habituated action theory. The second section provides a review 

of the related literature on risk perception and pilots’ affective domain. The last 

section presents a summary of the past research and a discussion of its implications 

to the current study.  

Overview of Underlying Theory 

As noted in Chapter 1, the purpose of this study was to examine factors that 

could contribute to general aviation (GA) pilots engaging in risky behavior based 

on their perceptions (or misperceptions) of risk, which could then be manifested as 

an increase in risk tolerance. Although the current literature contains a considerable 

amount of published research and theoretical models related to risk perception and 

risk tolerance, with the exception of Hunter (2002a, 2006), there is a dearth of 

research that targets general aviation pilots. As a result, the current study may be 

viewed as a replication-extension of Hunter’s research. Among his findings, Hunter 

(2002a) concluded that risk perception is a cognitive activity and viewed risk 
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tolerance as a personality trait. Consistent with this viewpoint, the current study 

endeavored to extend Hunter’s research by examining, in part, the relationship 

between GA pilots’ affective domain and their level of risk perception, and was 

grounded in three cognitive-based theories: Bandura’s (1977) self-efficacy theory, 

Ajzen’s (1991) theory of planned behavior, and habituated action theory. 

Self-efficacy theory. According to Bandura (1977), self-efficacy refers to a 

person’s perceptions and attitudes about his or her ability to do something. In other 

words, self-efficacy is a belief or self-perception people have about how confident 

they are in their ability to carry out a desired action. Self-efficacy is not related to a 

person’s actual level of competency, but instead is concerned with how a person 

perceives or judges his or her capabilities to perform certain actions (Bandura, 

1982, 1989, 2006; Schunk & Pajares, 2004).  

Self-efficacy beliefs have a larger effect on people’s actions, emotions, and 

motivations than their actual skill level. Individuals with high self-efficacy are 

more likely to engage in certain behaviors when they believe they are capable of 

performing the behaviors successfully whereas individuals with low self-efficacy 

are more likely not to engage in an activity if they believe they will not be 

successful (Bandura, 1982). When applied to the context of the current study, GA 

pilots who have high self-efficacy with respect to their skills as a pilot might 

perceive a potentially hazardous aviation situation as low risk whereas GA pilots 

with low self-efficacy might perceive the same situation as high risk. Thus, GA 
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pilots could get into trouble if their self-efficacy for performance (“I know how to 

do this”) is overestimated because this could lead to being overly confident 

(Ormrod, 2012, p. 129).  

Among the factors that have been found to affect the development of self-

efficacy, the single most important one is a person’s prior history of successes and 

failures relative to a particular task (Chen & Morris, 2008; Schunk & Pajares, 2005; 

Usher & Pajares, 2008; Williams & Williams, 2010). For example, GA pilots who 

successfully complete an inadvertent VFR-into-IMC flight would more likely 

continue to “push on” if they were to encounter a similar flight in the future as 

opposed to turning back or diverting to a different airport. The more success these 

pilots have with such flights, the higher their self-efficacy becomes, and the more 

likely they will perceive such flights or similar hazardous weather situations as 

being low risk. Furthermore, as a cognitive factor, it also is conceivable that GA 

pilots’ self-efficacy could mediate the relationship between their flight experiences 

and their risk perception. In the current study, this possible mediation effect was 

investigated via Research Question 3 (see Chapter 1 and Chapter 4).  

A second contributing factor to the development of self-efficacy is 

individuals’ current emotional state, including their general mood and the extent to 

which they feel anxious or stressed (Ormrod, 2012). For example, GA pilots who 

feel extremely anxious or are stressed out during a cross-country flight might 

interpret this psychological discomfort as an indication of their inability to perform 
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the required maneuvers even if the source of their discomfort is not related to the 

flight (Bandura, 1997; Ciani, Easter, Summers, & Posada, 2009; Schunk & Pajares, 

2005). These feelings of anxiety and stress could result in low self-efficacy, which 

in turn could degrade performance. When applied to the context of the current 

study, it is possible that GA pilots’ psychological distress could impact their 

perceived risk perception, and it is possible for their distress to mediate the 

relationship between their flight experiences and risk perception. Again, this was 

investigated in the current study via Research Question 3. 

Bandura (1977) also categorized self-efficacy into two components: 

outcome expectancy and efficacy expectation” 

… an outcome expectancy is defined here as a person’s estimate that a 

given behavior will lead to certain outcomes, while an efficacy expectation 

is the conviction that one can successfully execute the behavior required to 

produce the outcomes. Outcome and efficacy expectations are differentiated 

because individuals can come to believe that a particular course of action 

will produce certain outcomes, but question whether they can perform those 

actions. (p. 79) 

Bandura asserted that this is an important distinction regarding self-efficacy. 

Although a person might perceive a particular course of action will lead to certain 

outcomes, if the person has low self-efficacy about his or her ability to perform the 

corresponding activities, then this outcome expectancy will not influence the 
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behavior and the person will not attempt the task (Bandura, 1977). As an example, 

consider GA pilots who possess high efficacy expectations regarding the 

performance of certain flight maneuvers: they believe they can do it. However, 

their outcome expectancy of successfully executing the flight maneuvers might be 

low because of the difficulty in executing the maneuvers. On the other hand, 

consider a GA pilot whose outcome expectancy is high relative to performing a 

short field takeoff because he or she has been taught this maneuver several times. 

This same pilot, though, might be uncertain of clearing a nearby obstacle that is 

100 feet above ground level (AGL). Thus, the pilot’s outcome expectancy is high 

but his or her efficacy expectation is low. Bandura (1982) also posited that people 

develop a generalized expectancy about task engagement-action outcome 

contingencies based on their real-life experiences. Therefore, people develop 

specific beliefs about their ability to cope with certain situations. 

Self-efficacy has been shown to have a positive relationship across a wide 

domain and has impacted various situations including maintaining persistence in 

the face of adversity and striving for high levels of accomplishment and 

performance (Schmidt & DeShon, 2010. p. 572). For example, Robbins, Lauver, 

Davis, Langley, and Carlstrom (2004) reported that students with higher academic 

self-efficacy tended to show better academic performance than students with lower 

academic self-efficacy. Stajkovic and Luthans (1979) argued that self-efficacy 

determines the extent to which a person's work behavior will be initiated, how 
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much effort will be expended, and how long that effort will be sustained to produce 

the desired performance. Stajkovic and Luthans (1998) reported that self-efficacy 

predicts several work-related outcomes such as training proficiency and job 

performance. In short, there is an overwhelming amount of evidence—including 

several meta-analyses by Bandura and Locke (2003)—that strongly supports a 

positive relationship between self-efficacy and performance. Self-efficacy beliefs 

also are immensely important in a person’s effort expenditure, perseverance in 

pursuit of goals, resilience to setbacks and problems, stress level and affect, and 

choice of behaviors, including occupations, social relationships, and a host of day-

to-day behaviors (Lightsey, 1999). 

On the other hand, though, Vancouver, Thompson, Tischner, and Putka 

(2002) and Moores and Chang (2009) reported that high self-efficacy could have a 

negative effect on performance. The implication of these counter studies to the 

current study would suggest, then, that GA pilots with high self-efficacy could 

perceive a high risk hazardous aviation situation as a low risk situation. In other 

words, it is conceivable that GA pilots with high self-efficacy might misinterpret 

the level of risk in a potential hazardous situation by underestimating the risk and 

overestimating their ability to deal with the situation.  

Bandura’s (1977) initial introduction of self-efficacy theory also was 

situation specific, which implies that measures of self-efficacy are required for each 

context. As an example, consider a GA pilot who is a flight instructor. This pilot’s 
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self-efficacy with respect to his or her ability to instruct student pilots could not be 

applied to his or her self-efficacy with respect to landing an aircraft successfully in 

an emergency situation. To remove this narrow focus of self-efficacy, I focused on 

the concept of general self-efficacy (GSE), which Judge, Erez, and Bono (1998) 

defined as “individuals’ perception of their ability to perform across a variety of 

different situations” (p. 170). Thus, GSE refers to persons’ perception of how 

capable they believe they are in accomplishing various tasks in many different 

contexts. This approach to consider self-efficacy from a general and not situation-

specific perspective was appropriate for the current study because the hazardous 

events that were presented to participants as part of Hunter’s (2002a, 2006) risk 

perception scale involved many different situations. I measured GA pilots’ general 

self-efficacy using Chen et al.’s (2001) New General Self-Efficacy Scale, which is 

described in Chapter 3.  

Theory of planned behavior. The theory of planned behavior “has 

emerged as one of the most influential and popular conceptual frameworks for the 

study of human actions” (Ajzen, 2002, p. 665). The theory of planned behavior 

posits that three factors—attitudes, subjective norms, and perceived behavioral 

control for the behavior—are determinants, or antecedents, of intention, which 

itself is considered an immediate antecedent of actual behavior. As reported by 

Ajzen and Driver (1992, p. 208): 
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… attitude towards a behavior refers to the degree to which the person has a 

favorable or unfavorable evaluation of the behavior in question. Subjective 

norms refer to the perceived social pressure to perform or not to perform a 

behavior. Lastly perceived behavioral control refers to the perceived ease or 

difficulty of performing a behavior, and it is assumed to reflect past 

experience as well as anticipated impediments and obstacles. 

The reader should note that as defined by Ajzen, the third antecedent—perceived 

behavioral control—is similar to the single most influential factor that affects the 

development of a person’s self-efficacy as described earlier in this chapter. The 

distinction between the two will be elaborated on shortly. For now, though, when 

the three factors of the theory of planned behavior are considered collectively, “… 

the more favorable the attitude and subjective norm with respect to behavior, and 

the greater the perceived behavioral control, the stronger should be an individual’s 

intention to perform the behavior under consideration” (Ajzen & Driver, 1992, p. 

208). A graphical illustration of the theory is provided in Figure 2.1. 

Although it remains uncertain whether or not a person will actually perform 

the behavior, the theory of planned behavior provides a theoretical model that helps 

explain what factors contribute to a person’s intention to perform a particular 

behavior. According to Ajzen and Driver (1992), intentions are assumed to capture 

the motivational factors that influence a behavior. They are indications of how hard 

people are willing to try and how much of an effort they are planning to exert in  
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Figure 2.1. Conceptual model of the theory of planned behavior (Ajzen, 1991). 

order to perform a behavior. The theory postulates that individuals’ intentions 

regarding any behavior can be predicted with a high degree of accuracy by their 

attitudes toward behavior, subjective norms, and perceived behavioral control. 

Therefore, intentions are assumed to be the immediate antecedent of behavior, and 

it is important to consider perceived behavioral control as a key factor when 

predicting individual behavior (Ajzen, 2002, p. 665).  

As illustrated in Figure 2.1, the model shows how the three predictors 

together can account for an individual’s intention leading up to a behavior. The 

reader should note that the model also suggests that the three predictors are 

exogenous variables because of the curved double arrow lines connecting them. 
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According to Cohen, Cohen, West, and Aiken (2002), exogenous variables are not 

caused by any other variables in the model. Rather, they are predetermined and 

accepted as given and there are no explanations of the causal relationship among 

them. Although these variables might be correlated with each other, no causal 

explanation is offered for any relationship that might exist among them.  

The reader also should note from Figure 2.1 that not all the predictors are 

necessary in every given situation. In some situations, only attitudes might have a 

major impact on intentions, while in other situations both attitudes and behavioral 

control can account for intentions. To predict a behavior, it may sometimes be 

sufficient to examine a person’s intention while in other situations intentions as 

well as perceptions of a behavioral control may be needed. Moreover, perceived 

behavioral control is hypothesized to be the direct antecedent to behavior as 

illustrated by the dashed line in Figure 2.1. Perceived behavioral control is used to 

deal with situations where people do not have complete volitional control (i.e., 

behavior with outside influences) over the particular behavior being examined 

(Ajzen, 2002). Perceived behavioral control is the only component of the theory of 

planned behavior that can directly lead to the performance of a behavior without 

intention. Therefore, in the context of the current study, I focused on perceived 

behavioral control as it related to GA pilots’ risk perception. 

According to Ajzen (2002), “perceived behavioral control refers to people’s 

expectations regarding the degree to which they are capable of performing a given 
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behavior, the extent to which they have the requisite resources and believe they can 

overcome whatever obstacles they can encounter” (pp. 676–677). For example, if 

pilots were to encounter a hazardous event that they believe they have the required 

training and skills to address, and that any potential problems they are likely to 

encounter are limited and controllable, they will have self-confidence in their 

ability to deal with the event. As a result, based on the theory of planned behavior, 

these pilots will demonstrate a high degree of perceived behavioral control and 

most likely will perceive the event as low risk. If pilots, however, were to believe 

that they lack the requisite skills or training, and that they are likely to encounter 

some difficulties in addressing the event, they will judge their performance of the 

behavior difficult and hold a low level of perceived behavioral control. These pilots 

most likely will then perceive the event as high risk. 

The concept of perceived behavioral control shares certain similarities to 

perceived self-efficacy. As indicated earlier, self-efficacy refers to “people’s beliefs 

about their capabilities to exercise control over their own level of functioning and 

over events that affect their lives” (Bandura, 1991, p. 257). However, even though 

perceived behavioral control focuses on a person’s intention to perform a certain 

behavior, it can be seen that both concepts are concerned with a person’s perceived 

ability to perform a behavior.  

Another construct that complements the concept of perceived behavioral 

control is locus of control (LOC). In general, locus of control is a set of attitudes 
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and beliefs about the relationship of a person’s behavior to situational factors that 

may be perceived as either under the person’s control (internal) or outside of the 

person’s control (external). In the context of the current study, many factors could 

expedite or hamper performance of a pilot’s behavior. Some of these factors, 

including skills, training, and willpower are internal to the individual, while other 

factors such as task demands and the actions of another person, are external (Ajzen, 

2002). For example, pilots who believe they are highly skilled will continue to take 

risks because their outcome expectancy is they will be successful in avoiding 

accidents or incidents. Although pilots who perceive a task to be too difficult most 

likely will take fewer risks because their outcome expectancy leads them to believe 

they will not be able to complete the task. According to Ajzen (2002), past research 

has demonstrated that self-efficacy and locus of control are key components of 

perceived behavioral control. Self-efficacy deals largely with the ease or difficulty 

of performing a behavior while locus of control (both internal and external) deals 

with the extent to which performance is up to the individual or other external 

factors beyond the individual’s control.  

When examined from the context of the current study, perceived behavioral 

control and related constructs, coupled with pilots’ self-efficacy and locus of 

control could explain some of the factors that contribute to GA pilots’ risk 

perceptions. Therefore, as part of the current study, I examined pilots’ self-efficacy 

and locus of control as possible factors that related to GA pilots’ risk perception.  
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Habituated action theory. Past research on risk and risk perception has 

involved studies across a wide and diverse segments of society. Examples include 

individuals’ perceptions of risk relative to their health behavior, financial and 

political decision-making, as well as their actions regarding technological and 

environmental dangers (Rhodes, 1997). The majority of these and other studies also 

have confirmed that research models of risk predict a direct relationship between 

continued engagement in risky behaviors and harm: As individuals increase 

engaging in risky behaviors, the likelihood of harm also increases. For example, 

heroin users who continue to inject heroin into their veins increase the risk of dying 

from an overdose.  

Contrary to these risk-based research models, though, habituated action 

theory posits “engaging in high-risk behavior many times without a negative 

outcome often decreases the perceived risk associated with this behavior” 

(Campbell Institute, n.d., p. 7). Thus, over time, it is possible for behaviors that 

previously were perceived as being risky could now be perceived as “normal” as a 

result of habit. In the case of heroin users, habituated action theory would predict 

that addicts would no longer consider dying from an overdose as high risk but 

instead accept the risk as “an everyday thing” as part of their habit (Rhodes, 1997). 

According to Rhodes (1997), “This is important because risk behaviors habituated 

over time may be perceived to carry less risk than benefit, particularly if harm has 

yet to occur” (p. 220). Thus, in the absence of any negative consequences, risk 
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taking could lead to more dangerous behaviors. This continued cycle of increased 

risky behavior followed by no negative consequences would then become 

habituated action, which would lead to a decrease in risk perception and 

concomitantly an increase in risk tolerance.  

In the current study, one of the Flight Experience’s (Set B in Figure 1.1) 

variables is “Involvement in hazardous events,” which assessed the extent to which 

participants were involved in various hazardous aviation events. Although the 

instrument simply asks respondents to indicate the number of times they have been 

involved in a hazardous event such as having to make a precautionary or forced 

landing away from an airport, the presumption is that higher scores would be 

correlated with lower risk perception. When examined from the lens of habituated 

action theory, a plausible explanation for this relationship would be that pilots’ 

risky behaviors have become habituated actions and as a result they no longer 

consider these actions to be risky.  

Review of Past Research Studies 

This section contains a review of past research studies related to: (a) 

demographic factors associated with risk perception; (b) risk perception in 

healthcare, which includes HIV/AIDs and tobacco use; (c) risk perception within 

aviation, and (d) past studies that addressed the affective domain. Although not 

exhaustive, the literature cited in this section demonstrates how past research 
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helped inform the current study, including the selection of the targeted 

personological demographic, flight experience, and affective domain variables.  

Risk perception studies and demographic factors. The perception of risk 

is based on an individual’s assignment of risk to an exposure or hazard. Thus, the 

perception of risk is dependent on characteristics of the individual as well as 

characteristics of the risk itself (Landry, 2006). Rowe and Wright (2001) indicated 

that expert differences in risk perception might not be as clear-cut as formerly 

understood. Looking into past studies, which examined risk perception between 

expert and layperson, they found multiple social and demographic factors, together 

with methodological weaknesses that make the reported results problematic. Rowe 

and Wright argued that previous research has, for the most part, ignored factors that 

were found to affect risk perception, such as age, gender, education, culture, and 

socioeconomic status, and that none of the previous studies they examined have 

attempted to match samples on these individual characteristics, which makes the 

methodological quality suspect.  

Focusing on the relationship between demographic variables and risk 

perception, Savage (1993) found that Black women with less education and lower 

incomes were more likely than White men to perceive risk when exposed to 

hazards. Likewise, Flynn, Slovic, and Mertz (1994) reported that men and women 

from ethnic minorities tend to rate that threat from different types of hazards as 

higher than White men did. In fact, Flynn et al. reported that non-White women had 
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the highest risk ratings of all the groups studied. Flynn et al.’s study indicated that 

gender differences could influence the way risk is perceived and concluded 

… the individual characteristics of the person facing the risk are also 

important predictors for risk perception. Correspondingly, this study has 

also shown that the two individual vulnerability predictors—previous 

experience and social inclusion—play an important independent role in risk 

perception; people exposed to risk and not feeling part of the surrounding 

society rate risks higher than others. (p. 1030)  

Contrary to Flynn et al.’s (1994) results, Olofsson and Rashid (2011), in 

their investigation of the “white male effect” (WME) on risk perception, reported 

there were no general differences in risk perception in Sweden between men and 

women, only between native people and people with foreign backgrounds: People 

with foreign backgrounds perceived risks higher than native people. Olofsson and 

Rashid’s results were based on an empirical analysis of a national survey (N = 

1,472) on the perception of risk that was conducted in Sweden in the winter of 

2005. One plausible explanation for these contrarian results could be culturally 

related. 

Other studies within the business community highlighted the significance of 

demographic variables on risk perception. For example, Yordanova and Matilda 

(2011) investigated the impact of gender on risk perception, propensity, and 

behavior, based on a sample of N = 382 Bulgarian entrepreneurs. Using Sitkin and 
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Pablo’s (1992) model of risk behavior and other studies on different cognitive 

factors, Yordanova and Matilda reported that gender had an indirect impact on risk 

perception with both male and female entrepreneurs having the same risk level, but 

the females had a lower risk propensity than their male counterparts.  

Bashir, Shaheen, Batool, Butt, and Javed (2014) investigated the impact of 

demographic characteristics and risk tolerance on investors risk perception and 

portfolio. Bashir et al. collected data from a sample of N = 120 participants. Using 

structural equation modeling, the results revealed a significant and positive 

relationship between risk perception and age and education, whereas income and 

gender had a significant but negative relationship with risk perception.  

Lastly, Savage (1993), in his study about the demographic influences on 

risk perception, reported that 80%–90% of the variation in risk perceptions across 

individuals was a function of a person’s character rather than demographic features. 

However, the findings indicated there was a strong and consistent variation in risk 

perception that was explained by demographics. Savage wrote, “…the results 

confirm the findings in the previous literature. Women, people with lower levels of 

schooling and income, blacks, and younger people have more dread of hazards” (p. 

419). Savage concluded that the most likely leading explanation for this 

relationship between demographic factors and dread of a hazard is perceived 

personal exposure to the hazard. This is consistent with what Pilisuk and Acredolo 
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(1988) observed, namely, sometimes people are less aware of the complexities of 

the hazards and therefore less accepting.  

The common thread among all of the aforementioned studies is there 

appears to be a consistent relationship between personological characteristics and 

risk perception, particularly with gender and race/ethnicity. As a result, the current 

study incorporated these factors as well as other demographic factors such as age 

and education level, which were reported in several of the aforementioned studies 

as being related to risk perception. 

Risk perception studies in nonaviation contexts. Risk perception research 

outside of the aviation profession is quite diverse and spans many disciplines, 

including the areas of healthcare, business/finance, military operations, athletics, 

and transportation. Rather than provide a summary of such research across these 

many disciplines, I decided to focus on healthcare, primarily HIV/AIDs and 

tobacco use, because they could translate fairly easily to an aviation context given 

their life-critical nature.  

HIV/AIDS. Noroozi et al. (2017) examined whether HIV risk perception 

was associated with greater injection and sexual risk-taking behaviors among 

people who inject drugs (PWID). The primary purpose of their study was to 

understand and increase awareness of individual risk for HIV infection as well as 

HIV risk perception’s effects on different behavioral outcomes for PWID. To 

achieve their objective, Noroozi et al. used data from a cross-sectional survey 
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implemented in Kermanshah, Iran between September and December 2014. Using 

a snowball sampling strategy, 500 PWID volunteered to participate. Selection 

criteria were “participants must be over 18 years old and had injected illicit drugs at 

least once in the past month. Additional eligibility criteria included the ability to 

speak and comprehend Farsi enough to provide informed consent and respond to 

survey questions” (p. 614). The questionnaire used was a prototype of the 

Behavioral Survey Surveillance (BSS), which previously had been established as a 

reliable and valid instrument.  

Noroozi et al. (2017) administered a structured questionnaire that asked 

participants to self-report demographic information such as age and education 

attainment, substance use history, paraphernalia-sharing, receptive syringe sharing, 

sexual behaviors including condom use and type of partner (p. 614). The dependent 

variable, which was HIV risk and perception, was measured by asking participants 

“Do you feel that you are at risk of becoming infected with HIV/AIDS?” 

Participants were then asked to report their own perceived HIV risk. Risk 

perception was then categorized as low, moderate, and high risk. 

Noroozi et al. (2017) applied the Cochran-Armitage trend test to measure 

the trend in characteristics and risk behaviors among the three groups of HIV risk 

perception. They also conducted an ordinal logistic regression to determine those 

participants who reported high, moderate, and low HIV risk perception. Noroozi et 

al. reported that N = 460 individuals provided information on their HIV risk 
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perception. The mean age was M = 33.5 years old (SD = 7.6), with an interquartile 

range of IQR = 25.6–42.4 years old. The mean and median durations of injection 

drug use were M = 6.0 years (SD = 4.6) and Mdn = 3.2 years, respectively, with 

IQR = 3.6–11.1 years. Study participants were categorized as follows: low (n = 

100, 22%), moderate (n = 150, 32%), and high (n = 210, 46%) risk perception for 

becoming infected with HIV. Noroozi et al. reported that age, education completed, 

self-reported HIV status, the main drug injected, and age at first drug use were not 

statistically different among the three subgroups, which implies that PWID with 

different HIV risk perceptions have similar demographic characteristics (p. 615). 

Independent of demographics, Noroozi et al. found a significant relationship 

between HIV risk perception and reported unprotected sex, having multiple sex 

partners, and receptive syringe sharing. These results indicate a strong correlation 

between HIV risk perception and involvement in highly risky behavior. 

Although Noroozi et al. (2017) reported no significant demographic 

differences in risk perception among the three subgroups, the study helped inform 

the current study via the significant correlation found between risky behavior and 

risk perception. As a result, one of the factors I targeted was involvement in 

hazardous events, which can be considered a measure of risky behavior. Extending 

Noroozi et al.’s finding to the current study, it was conjectured that this factor 

would have a positive, or direct, relationship with GA pilots’ risk perception. This 
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conjecture, which was examined via Research Question 2, also is consistent with 

habituation action theory as presented earlier. 

Tobacco use. Ma, Fang, Knauer, Tan, and Shive (2006) examined the 

relationship between tobacco dependence, risk perception, and self-efficacy among 

Korean American smokers. The primary objective was to “report the baseline data 

on risk perceptions and self-efficacy and to examine potential associations between 

these psychosocial variables and key demographic variables, including age, 

education level, and amount smoked (light, medium, or heavy smoke)” (p. 1778). 

One hundred smokers who completed and satisfied the study protocols were 

enrolled in the study. Participants’ mean age in years was M = 46.6 (SD = 13.6). 

The majority of the participants were male (98.9%) and married (79.8%). With 

respect to educational level, 7.7% had less than a high school education, 

approximately 27.5% had a high school education or its equivalent, and 63.8% had 

entered college or received a college. Participants reported demographic data, 

including their age, gender, race, cultural group, marital status, annual income, and 

education level. Participants also reported their smoking history and indicated via a 

6-item scale the level of their physical dependence on nicotine. 

To measure participants’ risk perception, Ma et al. (2006) developed a 4-

item instrument in which participants responded via a 4-point Likert-type scale 

with response categories ranging from 1 = Strongly Disagree to 4 = Strongly 

Agree. Aggregate scores represented the level of risk perception with higher scores 
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reflecting a greater perceived risk perception. Ma et al. also developed a 4-item 

instrument to measure participants’ self-efficacy, which was used to assess their 

level of confidence in their ability to refrain from smoking when confronted with a 

variety of challenging situations. Similar to the risk perception scale, the self-

efficacy instrument also was scored via a 4-point Likert-type scale with response 

categories ranging from 1 = Strongly Disagree to 4 = Strongly Agree. Aggregate 

scores represented participants’ self-efficacy with higher scores reflecting greater 

self-efficacy (p. 1780).  

Ma et al. (2006) reported no significant differences in perceived risk by age 

and education. Similarly, with respect to nicotine dependence, Ma et al. found no 

significant differences in risk perception among light, medium, and heavy smokers 

(pp. 1781–1782). Regarding participants’ self-efficacy, Ma et al. reported younger 

smokers (45 years or younger) had greater self-efficacy in quitting smoking (M = 

9.4, SD = 3.0) compared to older smokers (M = 8.0, SD = 2.9, z = -2.38, p < .05). 

Similarly, among education level groups, those with less than a college education 

had significantly lower self-efficacy in quitting smoking (M = 8.0, SD = 3.1) than 

individuals who completed college or a postgraduate education (M = 9.3, SD = 2.8, 

z = -1.95, p < .05). With respect to nicotine dependence, Ma et al. categorized 

participants as light, medium, or heavy smokers. The results showed that light 

smokers had significantly greater self-efficacy (M = 9.9, SD = 2.7) than heavy 

smokers (M = 7.9, SD = 2.9, z = -2.53, p < .05), but not when compared to medium 
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smokers (M = 9.1, SD = 3.1). No significant difference in self-efficacy was 

observed between medium and heavy smokers, and no nicotine dependence was 

observed among light, medium, and heavy smokers. 

The findings of the study as reported by Ma et al. (2006) indicated that 

demographic factors might not be associated with key psychosocial variables that 

have been revealed to play a role in smoking cessation behaviors. However, Ma et 

al.’s findings confirmed there was a relationship between self-efficacy and age 

among the participants: “Older smokers expressed lower levels of self-efficacy in 

quitting smoking” (p. 1782). Other demographic variables that were shown to be 

associated with self-efficacy were level of education and the amount of smoking in 

which the participant engaged: “Light smokers, and respondents with higher 

education reported higher self-efficacy in quitting” (p. 1782). Finally, no 

differences in risk perception were observed by any of the demographic indicators 

assessed. The results that perceived risk is not related to age or education level 

among this population suggests there was a lack of effective messaging about the 

dangers of smoking aimed at the targeted group (Ma et al., 2006).  

Ma et al.’s (2006) study was beneficial to the current study in two ways. 

First, Ma et al. reported there was no significant relationship between age and 

education level and risk perception. This finding is consistent with what Noroozi et 

al. (2017) reported in their HIV/AIDS study, but the findings from both of these 

studies are inconsistent with those reported earlier (Bashir et al., 2014; Slovic, 
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1999). Given these mixed results, I examined the relationship these two factors 

(age and education) had with risk perception. Second, Ma et al.’s (2006) study 

demonstrated a relationship between self-efficacy and age as well as between self-

efficacy and education level. Given these links, it is conceivable that self-efficacy 

could be a mediating factor between age and risk perception and between education 

level and risk perception. In other words, although Ma et al. found no direct 

relationship between age and education level respectively with risk perception, both 

factors could have an indirect relationship with risk perception via self-efficacy. As 

a result, the current study examined these possible mediation effects.  

Risk perception studies in aviation. Pauley, O’Hare, Mullen, and Wiggins 

(2008) examined the role of implicit processes in aeronautical risk perception and 

risk taking. Pauley et al. sought to measure pilots’ implicit attitudes and pilots’ 

involvement in weather related incidents. They defined implicit attitudes as 

“introspectively unidentified (or inaccurately identified) traces of past experiences 

that mediate favorable or unfavorable feeling, or action toward social objects” (p. 

725). Implicit attitudes were measured using Greenwald, McGhee, and Schwartz 

(1998) Implicit Association Test (IAT). This instrument measured “the implicit 

associations between depictions of VMC and IMC weather conditions and sets of 

words meaning risky (danger, threatened, harm, lethal, and hazard) and safe 

(protected, secure, home, reliable, and sure)” (Pauley et al., p. 727). Pilots’ 

involvement in weather related incidents was measured using Hunter’s (1995) 
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Hazardous Event Scale (HES), which asked participants to self-report the number 

of times (ranging from 0 to 4 or more) during the previous 24 months they had 

been involved in 12 different aviation events. 

Two separate studies were conducted using different samples. In the first 

study (N = 23), Pauley et al. (2008) reported: 

Qualified pilots all implicitly associated IMC with risk and VMC with 

safety. However, the weaker the pilot’s implicit association between 

adverse weather and risk, the more hazardous events in which the pilot had 

been involved, such as flying into adverse weather. This suggests that 

implicit processes may play a role in aeronautical decision making. (p. 729) 

In the second study (N = 32), participants were measured on two separate IAT 

materials: anxiety IAT and risky IAT. The anxiety IAT measured pilots’ implicit 

fearfulness while the risky IAT was the same as that used in the first study. The 

same HES questionnaire by Hunter (1995) was used to measure pilots’ involvement 

in weather related incidents. Pauley et al. reported “there was a significant 

relationship between previous involvement in hazardous aeronautical events and 

implicit anxiety. The fewer hazardous aeronautical events in which pilots had been 

involved, the stronger the association between feeling anxious and adverse weather” 

(p. 730). In conclusion, Pauley et al. revealed that pilots who implicitly see less risk 

and feel less anxious about adverse weather are more likely to experience a greater 

number of hazardous aeronautical events than pilots who perceive more risk and 
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feel more afraid of adverse weather. These findings confirmed the existence of the 

relationship between risk perception and pilots’ involvement in hazardous events.  

Drinkwater and Molesworth (2010) examined predictors of pilots’ risk 

management behavior. The study sought to determine if known factors such as 

flight experience or age, in addition to personal characteristics such as risk 

perception, could predict pilots’ willingness to engage in risk taking behavior. The 

sample consisted of N = 56 students enrolled in the Bachelor of Aviation—Flying 

degree at the University of New South Wales (UNSW), and other flying institutions 

around Sydney, Australia. The mean age was M = 20.02 years old  (SD = 2.09), the 

mean total flight time was M = 164.93 hours (SD = 273.97), and the mean flight 

time in the past 90 days was M = 21.74 hours (SD = 28.22). 

Participants were presented with a risky flight that involved searching for a 

wayward parachutist with minimal fuel on board their aircraft. Drinkwater and 

Molesworth (2010) reported a clear distinction regarding “risk perception” was 

evident among those pilots who elected to undertake the risky flight (n = 36) and 

those pilots who did not (n = 20). They also reported “recognition and perception of 

immediate high risks in aviation are related to behaviors that attempt to minimize 

risk to the lowest possible level” (p. 1450). Drinkwater and Molesworth also 

indicated that of the pilots who undertook the more risky flight, which carried a 

higher level of risk, it was the older pilots who were more willing to engage in 

risky behaviors. 
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In a separate experiment, Drinkwater and Molesworth (2010) presented 

pilots with a hypothetical flight scenario in a simulator, gave the pilots specific 

instructions about their flight path, and informed them that they had to decide 

whether to undertake the flight or immediately return and land the plane. Based on 

their decision, pilots were then classified into two groups: Pilots who took the flight 

(Go-Pilots) and pilots who landed immediately (No-Go Pilots). Drinkwater and 

Molesworth also administered Hunter’s (2002b) Aviation Safety Attitude Scale 

(ASAS). Drinkwater and Molesworth reported  

The results of a series of Mann–Whitney nonparametric tests failed to 

reveal between-group differences (Go and No-Go Pilots) for all factors 

constituting the Aviation Safety Attitudinal Scale, largest (z = 1.88, n = 56, 

p = .06). This result suggests that the construct of attitude, as measured, 

appears to have little relationship with the decision by pilots to minimize, as 

far as possible, the risk that they exposed themselves to by immediately 

landing in the experimental situation. (p. 1448) 

However, Drinkwater and Molesworth reported that the Self Confidence subscale 

of the ASAS was negatively related to the total time flown in the simulation. Thus, 

as Self Confidence increased, the time flown in the simulation decreased.  

Drinkwater and Molesworth (2010) concluded overall that the recognition 

of risk in flight is related to flight behaviors (behaviors that attempt to minimize 

risk to the lowest possible level) rather than traditional measures of pilot 
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competence such as flight experience, age, and flight performance. Therefore, 

“traditional measures of pilots’ flight performance (flight experience and age) may 

not be a reliable indicator of decision-making under uncertainty flight conditions” 

(p. 1450).  

When examined from the context of the current study, Drinkwater and 

Molesworth’s (2010) findings were based on their observations of pilots’ actions, 

behaviors, and decisions relative to simulated flight environments. In the current 

study, pilots read descriptions from a third-party perspective of many different 

hazardous scenarios and were asked to assess their perception of the level of risk 

they believed was inherent in each scenario. Because different approaches were 

used to assess pilots’ risk perceptions, the traditional measures of pilots’ flight 

experiences was incorporated into the current study.  

Charles (2015) examined the effect of experience and personality on pilots’ 

risk taking behavior. The study involved N = 167 pilots from different backgrounds 

who were asked to respond to the items from Hunter’s (2002a) Risk Perception-

Other scale and Gosling, Rentfrow, and Swann’s (2003) Ten-Item Personality 

Inventory. The mean flight time of the participants was 1471.9 hours. Charles 

reported that risk perception was significantly related to flight time and level of 

certification achieved. He also found age, type of flight activity, and extraversion 

and openness not to be related to risk perception. These results indicate an inverse 

relationship between pilots’ experience and risk perception and provide additional 
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support that age does not have a direct relationship with risk perception. Charles 

concluded that the relationship between risk perception and risk taking behavior is 

complex and possibly confounded.  

Thomson, Önkal, Avcioğlu, Avcioğlu, and Goodwin (2004) examined risk 

perception between experts and novices concerning helicopter operations, under 

conditions in which participants were matched on various characteristics previously 

found to affect perceptions such as demographics, gender, and background factors. 

Thomson et al. reported that the data provided “considerable evidence of perceptual 

differences between expert pilots and candidate pilots. The results find that experts’ 

risk perception is significantly lower than those of novice on 5 of 13 risk incidents” 

(p. 1593). Another key finding was that experts’ perceptions of risk were more 

veridical than those of novices’ concerning their correlation with true relative 

incidences. More specifically, Thomson et al. reported that an increase in flying 

time was perceived as significantly improving task performance. Therefore, they 

concluded that experience appears to influence pilots’ choices towards risky 

alternatives, a potential result of their overconfidence based on improved 

performance (p. 1593). Based on these results, the current study included a set of 

variables that related to GA pilots’ flight experiences (Set B, Figure 1.1, Chapter 1). 

Ferraro, VanDyke, Zander, Anderson, and Kuehlen (2015) examined risk 

perception between students with and without aviation experience. Ferraro et al. 

recruited N = 134 undergraduate students (63 aviation students, 71 non-aviation 
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students) and assessed them on four measures of risk perception (composite risk 

aviation, baseline risk flying, weather risk rating score, and composite risk non-

aviation). The first three measures were related to flight situations, the fourth one 

was not related to aviation. Ferraro et al. reported that the two groups did not differ 

on age or education relative to the way they perceived risk. This finding further 

confirmed the lack of a direct relationship between these two demographic factors 

and risk perception. Ferraro et al. also indicated that risk perception declined with 

aviation experience, which suggests that experience could have an inverse 

relationship with risk perception. This latter result complements Hunter’s (2006) 

finding that pilots who had been exposed to more hazardous aviation events tend to 

rate them lower in overall risk. 

Joseph, Verma, and Chandana (2012) examined the relationship between 

risk perception and safety attitudes in rotary wing and fixed wing pilots, and risk-

taking and involvement in hazardous events in rotary wing pilots. The sample 

consisted of N = 83 military helicopter pilots and 130 fixed wing pilots from the 

Indian Air Force (IAF) squadron. To measure safety attitudes and risk perception, 

Joseph et al. administered Hunter’s (2002b) Aviation Safety Attitude Scale (ASAS) 

and Hunter’s (2006) Risk Perception Scale to both groups of pilots. To measure 

hazardous events, the rotary wing pilots were administered Hunter and Stewart’s 

(2011) Army Hazardous Event Scale (AHES), and the fixed wing pilots were 

administered Hunter’s (1995) Hazardous Event Scale (HES). Finally, to measure 
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risk-taking, the rotary wing pilots were administered Thomson et al.’s (2004) Risk 

Taking Tendency (RTT) scale, which produced a risk taking index (RTI).  

The results of Joseph et al.’s (2012) study indicated varying relations 

among the various subscales of the instruments. For example, high scores on the 

risk orientation subscale of the Aviation Safety Attitude Scale were (a) directly 

related to a high risk taking index (r = .24, p < .05), but were inversely related to 

the immediate high risk perception subscale of the Risk Perception Scale (r = -.23, 

p < .05). The results also showed that the subscales of these two instruments were 

significantly correlated among themselves. Among the fixed wing pilots, none of 

the safety attitudes or risk perceptions was associated with involvement in 

hazardous events, and among the rotary wing pilots, the delayed risk and nominal 

risk subscales of the Risk Perception Scale did not have a significant correlation 

with the Hazardous Event Scale. Joseph et al. (2012) did report some differences 

between the rotary wing pilots and the fixed wing pilots, though. 

The Joseph et al. (2012) study was beneficial to the current study in several 

ways. First, Joseph et al. employed the same measures I targeted, including 

Hunter’s (2002b) Aviation Safety Attitude Scale, Hunter’s (2006) Risk Perception 

Scale, and Hunter’s (1995) Hazardous Event Scale. This brings credibility to my 

use of these instruments. Second, because these instruments were administered to 

fixed wing pilots, the current study effectively was a pseudo replication study in the 

sense that a different setting was applied, namely, GA pilots in the U.S. vs. Indian 
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Air Force pilots. As a result, if the findings of the current study are similar to those 

of Joseph et al., then this brings further credibility to the relationship between 

pilots’ risk perception and aviation safety attitudes and hazardous events, 

respectively. Finally, the Joseph et al. study provided guidance relative to some of 

the personological and flight experience variables to examine. 

Joseph and Reddy (2013) examined risk perception and safety attitudes 

among Indian army aviators. The objective of the study was to investigate the 

relationship between risk perception and safety attitudes and risk taking and 

involvement in hazardous events in military pilots. Joseph and Reddy recruited N = 

275 helicopter pilots from the Indian army and administered Hunter’s (2002b 

Aviation Safety Attitude Scale (ASAS), Hunter and Stewart’s (2009) Army 

Hazardous Event Scale (AHES), Hunter’s (2006) Risk Perception–Other scale, and 

Thomson et al.’s (2004) Risk Taking Tendency scale. Joseph and Reddy reported 

no significant correlation between risk perception and hazardous event, but found a 

significant negative correlation between risk orientation, which is a measure of 

aviation safety attitudes and risk perception. More specifically, unrated pilots were 

significantly different (higher in risk orientation) from pilots who were rated. 

Joseph and Reddy also reported that in certain conditions, there were direct 

relationships between risk perception and age, years of service, and flight hours, 

respectively. Lastly, they indicated that pilots with higher rank and instrument 

rating, as well as those who were flight instructors, were more likely to be involved 
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in hazardous events. This latter finding is consistent with Thomson et al. (2004) 

who reported that experience seems to sway pilots’ choices toward risky 

alternatives, a potential result of their overconfidence based on improved task 

performance. 

Hunter (2006) examined the risk perception among general aviation pilots 

using two independent measures. The first measure, Risk Perception–Other, asks 

pilots to rate the level of risk they perceived to be present in a set of 17 different 

scenarios, which describe potentially hazardous situations written in the third 

person. This enables respondents to assess the level of risk as an observer of the 

pilot given in the scenarios rather than for themselves. The second measure, Risk 

Perception–Self, consists of 26 descriptions (7 of the 26 situations describe 

nonaviation events) and respondents are asked to rate the level of risk present in 

each scenario based on the presumption that they would be involved in the given 

situation tomorrow. The response scale for both measures range from 1 (low risk) 

to 100 (high risk). A description of the Risk Perception–Other scale, which was 

used in the current study, is provided in Chapter 3. In addition to these risk 

measures, participants also completed several other assessments, including 

Hunter’s (2002b, 2004) Aviation Safety Attitude Scale, Hunter’s (2003) Situational 

Judgment Test, Hunter’s (2002c) Aviation Safety Locus of Control scale, Hunter’s 

(1995) Hazardous Event Scale, and Zuckerman’s (1994) Thrill and Adventure-

Seeking scale.   
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Based on a sample size of N = 630, Hunter (2006) reported a positive 

correlation between safety orientation and the immediate high-risk factor subscale 

of the ASAS relative to the Risk Perception–Other measure. He qualified this 

relationship by indicating “participants who exhibited greater safety orientation 

tended to rate the situations as higher in risk” (p. 142). Hunter also reported 

moderate positive correlations between the SJT and the delayed risk and nominal 

risk subscales from the Risk Perception–Other measure. These correlations 

“indicate that those pilots who scored well on the SJT tended to rate the scenarios 

as higher in risk” (Hunter, 2006, p. 142). With respect to the TAS and the two risk 

perception measures, Hunter commented “all the correlations were negative 

indicating a tendency for participants who rated the scenarios as lower in risk to 

have greater TAS scores” (p. 142). Hunter also found a significant correlation 

between the Locus of Control–Internality and the high flight risk subscale from the 

Risk Perception–Self scale, which indicates that participants who were more 

internal in orientation tended to rate the scenarios as higher in risk. As for the HES, 

Hunter reported a weak correlation between the HES and the risk perception 

measures. Only the high flight risk subscale from the Risk Perception–Self was 

significantly correlated with previous involvement in hazardous aviation events. 

According to Hunter, this correlation was negative, “indicating that those 

participants who had been in more hazardous aviation events (a) tended to rate the 

scenarios as lower in risk, and (b) had a more inaccurate estimate of the safety of 
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general aviation” (p. 142). Of the two risk perception measures, Hunter concluded 

that the Risk Perception–Self was a more valid measure of pilots risk perception 

because of the correlations between the SJT and the HES. Independent of these 

cognitive measures, Hunter also considered several demographic factors and found 

that pilots’ age significantly influenced the way they perceived risk: “Within the 

category of private pilot certificate holders, the risk perception accuracy score 

changes with age, with younger pilots having a more accurate view of the flight 

risk than older pilots” (Hunter, 2006, p. 143).  

Hunter’s (2006) study was extremely beneficial to the current study in 

several ways. First, it established a valid and reliable measure for measuring the 

risk perception of GA pilots. Second, it identified key factors to target that could be 

related to GA pilots’ risk perception. Most importantly, though, it triggered the idea 

of replication and extension. Although Joseph et al. (2012) and Joseph and Reddy 

(2013) replicated Hunter’s study within the Indian army as discussed above, absent 

from their and Hunter’s studies are two critical affective domain factors, namely, 

self-efficacy and psychological distress, both of which have been reported in the 

literature to impact decision-making. 

Pilots’ affective domain. In the current study, pilots’ affective domain was 

identified as a factor related to risk perception among GA pilots’ and included 

pilots’ general self-efficacy, aviation safety attitudes, psychological distress, and 

aviation locus of control. General self-efficacy was included because the study was 
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partly grounded in Bandura’s (1977) self-efficacy theory as described earlier in this 

chapter. Aviation safety attitudes were considered based on Joseph and Reddy’s 

(2013) findings as presented above. This leaves psychological distress and locus of 

control. A separate discussion of each follows. 

Psychological distress. The issue of psychological distress in aviation is of 

critical concern because of its potential in affecting pilot performance. One of the 

earliest investigations of this possible relationship is from Stokes and Kite (1994) 

who “extensively reviewed the concepts of stress, fatigue, and performance in 

aviation” (Jones, 2002, p. 2). According to Jones (2002), stress could affect mental 

functions, including “attention, cognition, memory, judgment, recognition and 

interpretation of sensory inputs” (p. 4). Furthermore, psychological stressors could 

influence “pilot effectiveness and safety in ways involving overt, conscious and 

unconscious influences upon aviation-related perceptions, interpretations, decisions 

and actions” (p. 4). This implies that pilots’ risk perceptions of a given hazardous 

situation could be influenced by their level of stress.  

 Young (2008) conducted an extensive literature review that focused on the 

effects of life-stress on pilot performance. He defined life-stress as “physical and 

psychological symptoms (e.g., muscle tension, worry or preoccupation, disrupted 

sleep/fatigue, change in appetite, or alterations in social interactions such as 

withdrawal, irritability, or difficulty concentrating) that are often a product of 

difficult life circumstances” (p. 1). Some of the most commonly reported life 
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circumstances included “relationship difficulties, financial worries, health concerns, 

bereavement issues, work related problems, and separation from family” (p. 1). 

Young indicated that the majority of the studies reported in the literature, including 

quantitative studies as well as anecdotal findings, showed a strong relationship 

between life-stress and performance. Although Young cautioned that these studies 

“suffer from methodological problems that limit confidence in their interpretation 

and conclusions” (p. 12), he concluded that the findings nevertheless suggest that 

life-stress could either directly or indirectly negatively affect performance.  

Young (2008) also detailed the various ways in which life-stress could 

affect cognitive processes, which in turn could then impact pilot performance. 

Included among these cognitive processes were memory, information 

processing/decision-making, and sleep. Of these three, information 

processing/decision-making is pertinent to the current study. For example, Kolich 

and Wong-Reiger (1999) posited that emotional stress, including anxiety, impedes 

a person’s ability to process information, which could then impair decision-making 

and contribute to an accident. Based on their research, which involved collecting 

stress data on N = 12 college students, Kolich and Wong-Reiger (1999) concluded, 

“The most important finding of this research work is the fact that stress level has a 

statistically significant effect on information processing ability” (p. 597). In an 

earlier study, Baradell and Klein (1993) investigated the relationship between life-

stress and performance on a decision-making task. As a result of their research, 
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which involved N = 138 introductory psychology students, Baradell and Klein 

reported that life-stress was related to poorer decision-making and information 

processing. As observed by Young (2008): 

If we cautiously extend these findings to pilots performing real world tasks, 

it is possible that pilots may pay more attention to stress-related thoughts … 

Acting as a secondary task, these preoccupations would divide attention and 

lead to deficits in working memory capacity, making it more probable that a 

pilot might fail to notice critical phenomena and forget to perform tasks that 

are not strongly cued by the environment. (p. 19) 

Although Young’s (2008) extensive literature review of the relationship 

between life-stress and pilot performance does not demonstrate conclusive cause-

effect relationships, the literature does suggest that life-stress could have a negative 

influence on performance. When applied to the current study, it is conceivable that 

GA pilots’ life-stress could cloud their decision-making and incorrectly interpret a 

highly risky aviation event as low risk. As a result, I examined the relationship 

between GA pilots’ life-stress—which was measured as a function of psychological 

distress using Goldberg and Williams’ (1988) General Health Questionnaire—and 

risk perception. 

Locus of control. Locus of control refers to the degree to which a person 

perceives that the outcomes of the situations they experience are under their 

personal control (Hunter, 2002c). For example, individuals with an internal 
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orientation perceive that outcomes they experience in their life are a function of 

their own behavior. On the other hand, those with an external orientation believe 

that such outcomes are not dependent on their own actions, but instead are a 

function of luck, fate, chance, or under the control of someone more powerful than 

they are. Individuals with an external locus neither expect reinforcements from 

their own actions nor will they strive to achieve reinforcements in future situations 

whereas those who feel they have the ability to deal with issues successfully (an 

internal locus) usually will make the attempt and most often will be successful. 

To measure locus of control in an aviation context, Hunter (2002c) 

modified an existing safety locus of control scale originally developed by Jones and 

Wuebker (1985) to predict employees’ accidents and injuries. Jones and Wuebker 

found that employees with more internal safety attitudes were significantly less 

likely to experience occupational accidents, and were less likely to have severe and 

costly accidents than employees with more external attitudes. Hunter modified the 

Jones and Wuebker scale by creating a situation-specific measure that addressed 

the construct of internality-externality among pilots. The items comprising this 

scale were worded to relate to issues relevant to aviation safety. Hunter 

hypothesized that pilots who were more internal on this scale would be at a lesser 

risk of involvement in accidents. Using a Federal Aviation Administration (FAA) 

sponsored website, Hunter recruited participants and asked them to visit the site 

and participate in the study. Over a period of 6 months, N = 477 pilots completed 
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the 24 Likert items that comprised the Aviation Safety Locus of Control Scale 

(ASLOC) scale (four items subsequently were dropped). In addition to the ASLOC 

items, participants also were asked to voluntarily complete the Hazardous Event 

Scale (HES) and Hazardous Attitude Inventory (HAI). These scales assessed pilots’ 

hazardous events by evaluating the number of times they engaged in accidents or 

events that could lead to an accident, and, also helped shed light on factors that 

influenced their decision making during hazardous incidents. Based on a paired-

sample t test, Hunter reported that pilots had a significantly higher internal (M = 

38.8, SD = 4.34) than external (M = 17.2, SD = 3.79) locus, t(416) = 69.1, p < .001.  

Hunter (2002c) reported that pilots who had a more internal locus of control 

orientation experienced fewer hazardous aviation events, which implies a higher 

risk perception. Hunter also examined the effect of age and flight time and reported 

that neither age nor flight time was substantially influencing the observed 

relationship between the subscale scores and the HES. Lastly, Hunter indicated that 

the relationship between internal and external subscale scores with flight time were 

not statistically significant, although the correlation between internal and external 

subscale with age was significant. Hunter concluded 

Pilots become more internally oriented as they grow older, but not as they 

become more experienced, and…the mere accumulation of flight hours is 

not sufficient to bring about a change in the pilot’s orientation. Rather, it is 

their total life experience that leads to such a change. (p. 5) 
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In a follow-up study, Martinussen and Hunter (2017) reported that both 

internal and external locus of control impact risk perception. However, the effect of 

external locus of control was negative, while the effect of internal locus of control 

was positive. This indicates that pilots with an external locus of control have a 

lower level of risk perception compared to pilots with an internal locus of control. 

In the current study, the relationship between GA pilots’ locus of control and their 

level of risk perception was examined as part of a replication-extension of Hunter 

(2002a) and Martinussen and Hunter.  

Summary and Study Implications 

The literature cited in this chapter is not exhaustive but shows the extent to 

which risk perception and factors related to risk perception have been studied 

across different professional fields as well as in aviation. Specifically, several 

studies (Flynn et al., 1994; Olofsson & Rashid, 2011; Savage, 1993; Slovic, 1999) 

have reported the connection between risk perception and various factors such as 

individual demographics, personal experience, and individual affective domain. 

The literature, coupled with Bandura’s (1977) self-efficacy theory, Ajzen’s (1991) 

theory of planned behavior, and habituation action theory provided guidance 

relative to what factors to target as well as the hypothesized relationship among the 

variables as illustrated in Figure 1.1 (Chapter 1). These studies identified pilots’ 

demographic variables such as age, gender, race/ethnicity, and education level as 

factors that affect pilots’ risk perception (Drinkwater & Molesworth, 2010; Hunter, 
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2002a; Hunter, 2006). Similarly, flight experience, which is mostly expressed in 

number of hours, together with the type of licenses and involvement in hazardous 

events have been identified as factors that determine pilots’ risk perception. For 

example: (a) Hunter (2002a) reported that how a person perceives risk is inherently 

subjective, and it is a complete and total reflection of individual familiarity and 

experience with a particular threat; (b) Thomson et al. (2004) concluded there is 

considerable evidence or perceptual differences between expert pilots and 

candidate pilots in the way they perceive risk; and (c) Pauley et al. (2008) indicated 

that pilots who implicitly see less risk and feel less anxious about adverse weather 

situations are more likely to experience a greater number of hazardous aeronautical 

events than pilots who perceive more risk and are more fearful of adverse weather.  

Lastly, past studies within the aviation context have identified pilots’ self-

efficacy, locus of control, and aviation safety attitudes as factors that affect pilots’ 

risk perception. For example: (a) Drinkwater and Molesworth (2010) examined the 

relationship between risk and related safety attitudes in flight; (b) Hunter (2002c) 

focused on the relationship between locus of control and flight experience; and (c) 

Bandura and Locke (2003) examined the relationship between self-efficacy and 

performance. These studies prompted the need to not only examine the relationship 

between pilots’ affective domain and their level of risk perception, but also to 

consider the possible mediation effect the affective domain could have on pilots’ 

demographics and flight experiences relative to risk perception.  
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Chapter 3  

Methodology  

Population and Sample 

Population. The target population for the current study consisted of general 

aviation (GA) pilots affiliated with the member institutions of the University 

Aviation Association (UAA). Initially formed in 1947 as the National Association 

of University Administrators of Aviation Education, UAA is a nonprofit 

organization located in Memphis, TN. UAA membership spans the world and 

includes 115 colleges and universities located in the U.S., Canada, Australia, 

Europe, and Asia.  UAA’s mission is to 

(a) promote and foster excellence in collegiate aviation education by 

providing a forum for students, faculty, staff and practitioners to share ideas, 

to enhance the quality of education, and to develop stronger programs and 

curricula; (b) influence aviation education policy at all governmental levels; 

and (c) provide and nurture the linkage between college aviation education, 

the aviation industry, and government agencies. (UAA, 2017, p. 1). 

The accessible population consisted of general aviation pilots who were flight 

students and flight instructors with at least a private pilot license (PPL) from UAA 

member institutions within the state of Florida, particularly Embry Riddle 

Aeronautical University (ERAU) and Florida Institute of Technology (FIT).  
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ERAU is a renowned world-class aeronautical university established in 

1925, and offers more than 80 programs in associate, bachelor’s, master’s, and 

doctoral degrees on its three campuses. ERAU also is the largest aviation training 

center in central Florida, and its flight department has more than 900 flight students 

and more than 120 flight instructors who provide flight and ground instruction in 

all pilot ratings, from private pilot through commercial pilot, and flight instructor, 

instrument, and multiengine (ERAU, n.d.). 

Florida Institute of Technology is an independent Ph.D. granting university 

that offers undergraduate, masters, and doctoral programs in engineering, the 

sciences, aeronautics, business, and humanities. Its flight school, FIT Aviation 

(FITA), was established in 1968 and is a subsidiary of the university. FITA, which 

is a component of the university’s College of Aeronautics, provides flight and 

ground instruction in all pilot ratings, from private pilot through airline transport 

pilot (ATP), and flight instructor–airplane, instrument, and multiengine. FITA also 

offers unique courses such as Conventional Gear, Basic Aerobatics, Complex 

Instrument, Advanced Cockpit, and Air Taxi. All of their flight training is 

integrated with the ground studies provided by the College of Aeronautics, which 

comprises 400 undergraduate and graduate students in programs on its Melbourne 

campus, in its Aeronautical Science Program in Panama, and many others through 

long distance learning (FIT, n.d.).  
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Sample. The sampling strategy used for the current study was convenience 

sampling. Participation was voluntary, and participants could choose to withdraw at 

any time during the course of the study. I enlisted the support of the UAA targeted 

institutions to help announce the study to their respective students and alumni 

electronically with an invitation to participate. The final sample consisted of N = 93 

GA pilots who were willing to participate and who completed all the study’s 

protocols. Tables 3.1–3.4 provide summaries of various participant demographics. 

As reported in Table 3.1, the sample was comprised mostly of male pilots. 

Among the participants who reported their gender, n = 85 (95%) were male. Of the 

overall sample, the mean age in years was M = 29.3 (SD = 7.5), and females on 

average were 8 years older than males (MM = 29.0 vs. MF = 37.0). With respect to 

marital status, approximately two-thirds (n = 59) were not married, which included 

single–never married (n = 51), single–cohabitating (n = 3), in a domestic 

partnership (n = 2), in a long distance relationship (n = 1), and divorced (n = 2).  

Table 3.1 

Summary of Participants’ Age and Marital Status by Gender 

Groupa N 

 

Ageb 

 

Marital Statusc 

Not Marriedd  Married 

N M SD N %  N % 

Female 4  4 37.0 17.2  2 3.4%  2 6.9% 

Male 85  85 29.0 7.0  57 96.6%  27 93.1 

Overall 89  89 29.3 7.5  59 100.0%  29 100.0% 

Note. N = 93.  
aFour participants did not report their gender. bFour participants did not report their age. 
cFive participants did not report their marital status. dNot Married included single but 

never married (n = 51), single-cohabitating (n = 3), in a domestic partnership (n = 2), in 

a long distance relationship (n = 1), and divorced (n = 2).  
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Table 3.2 

Summary of Participants’ Education Level by Gender 

   Education Levelb 

  2-Year College or Lessc  

 

4-Year College  

 

Graduate Degree 

Groupa N N % N % N % 

Female 4  1 5.0%  0 0.0%  3 10.3% 

Male 85  19 95.0%  40 100.0%  26 89.7% 

Overall 89  20 100.0%  40 100.0%  29 100.0% 

Note. N = 93. 
aFour participants did not report their gender. bFour participants did not report their education level. 
c2-Year College or Less includes high school or equivalent (n = 5), some college but no degree (n = 

7), and 2-year college degree (n = 8). 

 
Table 3.3 

Summary of Participants’ Race/Ethnicity by Gender 

   Race/Ethnicitya 

  Whitec  

 

Black  

 

Otherb 

Groupa N N % N % N % 

Female 4  1 2.1%  1 3.8%  2 12.5% 

Male 85  46 97.9%  25 96.2%  14 87.5% 

Overall 89  47 100.0%  26 100.0%  16 100.0% 

Note. N = 93. 
aFour participants did not report their gender and/or race/ethnicity. bOther 

includes Hispanic (n = 7), Asian (n = 8), and “other” (n = 1). 

 

As summarized in Table 3.3, there was a disproportionate split with respect 

to race/ethnicity favoring White. Of those who reported their race/ethnicity (N = 

89), n = 47 (53%) were White, n = 26 (29%) were Black, and n = 16 (18%) were 

Other, which included Hispanic (n = 7), Asian (n = 8), and “other” (n = 1). 

Furthermore, as reported in Table 3.2, participants’ educational level was relatively 

high with approximately three-fourths (n = 69) reporting their highest level of 

education was either a 4-year degree (n = 40) or graduate degree (n = 29). Thus, the 

overall sample was comprised of relatively young, White, unmarried, college-

educated, male pilots. 
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Table 3.4 

Summary of Participants’ Flight Hours 

Flight Hours Type M SD Mdn Range 

Totala  1292.0 2571.9 410 30–20,000 

Single Engine 457.1 622.0 229 30–4,000 

Multiengine 816.3 2190.6 103 0–16,000 

PIC 611.0 1467.0 170 0–13,000 

Note. N = 93. 
aTotal flight hours is a combination of single and multiengine.  

 

Table 3.5 

Summary of Participants’ Total 

Flight Hours by Interval 

Interval (Hours) N 

0–999 62 

1,000–1,999 18 

2,000–2,999 2 

3,000–3,999 4 

4,000–4,999 1 

5,000–5,999 1 

6,000–6,999 3 

> 7,000 2 

Note. N = 93. 

 

Lastly, with respect to flight hours, as summarized in Table 3.4 participants’ 

mean total flight hours was M = 1,292.0 (SD = 2,571.9), and ranged from 30 to 

20,000 hours. When examined separately: (a) participants’ mean single engine 

hours was M = 457.1 (SD = 622.0), and ranged from 30 to 4,000 hours; (b) their 

mean multiengine hours was M = 816.3 (SD = 2190.6), and ranged from 0 to 

16,000 hours; and their mean hours as pilot-in-command (PIC) hours was M = 

611.0 (SD = 1467.0), and ranged from 0 to 13,000 hours. From Table 3.5, though, 

the reader will note that two-thirds of the participants (n = 62) had fewer than 1,000 

total flight hours, and 86% (n = 80) of the participants had fewer than 2,000 hours. 
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These latter data suggest that the majority of the participants were relatively 

inexperienced GA pilots, and the distribution of flight hours was positively skewed. 

Power analysis.  Prior to conducting the current study, I performed an a 

priori power analysis to determine the overall minimum sample size needed to 

correctly reject the null hypothesis. This analysis resulted in a sample size of N = 

88 and was based on Cohen, Cohen, West, and Aiken’s (2003) beta-alpha ratio of 4 

to 1 with α = .05,  = .20 (minimum power of .80), and an effect size of ES = .40, 

which was based on Dunbar (2015). As summarized in Table 3.6, the results of the 

corresponding post hoc power analysis, which was based on the results from 

inferential statistics (Chapter 4), were as follows: (a) the actual sample size of the 

current study was N = 93, which exceeded the minimum needed from the a priori 

power analysis; (b) the actual effect size for the overall model was ES = .61, which 

also was greater than what was posited a priori; (c) the actual power of the study 

Table 3.6 

Summary of Post Hoc Power Analysis 

Model 

Actual 

Value 

Actual 

Effect Size 

Number of 

Predictors (k) 

Approximate 

Power 

(Overall Model)a R2 = .38 .61 16 > .999 

Set A = Demographicsb R2 = .08 .09 7   .485 

Set B = Flight Experiencec  sR2 = .05 .06 4 .418 

Set C = Affective Domaind sR2 = .25 .33 5  .968 

Note. N = 93 and  = .05.  
aThe overall final model used for inferential statistics (see Chapter 4) consisted of 16 independent variables 

that were partitioned into three functional sets: A, B, and C. (See Table 3.8 for detailed information about 

each set.) bSet A= Demographics consisted of gender, age, marital status, race/ethnicity, and education level. 
cSet B = Flight Experiences consisted of total flight hours, type of flight training, number of FAA certificate 

ratings, and hazardous events scores. dSet C = Affective Domain and consisted of general self-efficacy, 

aviation safety attitudes, psychological distress, and aviation safety locus of control with separate variables 

for internal and external orientations. 
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relative to the overall model was greater than .999; and (d) the power relative to the 

increment of Set C = Affective Domain was .968. However, the respective powers 

associated with the increments of Set A = Demographics and Set B = Flight 

Experience were .485 and .418, respectively. This will be discussed further in 

Chapter 5.  

Instrumentation 

The current study used a single, researcher-prepared data collection 

instrument that consisted of seven sections: risk perception, general self-efficacy, 

aviation safety attitudes, general health questionnaire, aviation safety locus of 

control, hazardous events, and background information. A corresponding link to the 

electronic version was sent to the targeted UAA institutions and their participants. 

A copy of the questionnaire is provided in Appendix A, and a description of each 

section follows.  

Section A: Risk perception-other. Hunter’s (2002a) Risk Perception-

Other scale was used to assess GA pilots’ risk perception examined from a third-

party perspective. The scale consists of 17 scenarios depicting aviation situations in 

which participants are asked to rate the level of risk present in the given situations. 

The scenarios are written in the third person so respondents could rate the risk for 

the pilot described in the scenario, not for the respondents themselves. A sample 

item is: “On short final, a pilot drops his microphone on the floor. He looks down 

while bending over trying to reach it. He inadvertently moves the control yoke and 
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the aircraft banks sharply.” Responses could range from 1 = Low Risk to 100 = 

High Risk. The scale also is partitioned into three dimensions, or subscales: (a) 

delayed risk, which involved hazardous situations that did not require an immediate 

response; (b) normal risk, which involved normal flight operations and contained 

no unusual hazards; and (c) high risk, which involved high-risk situations with high 

urgency and time pressure. Higher overall scores reflect high-risk perception, and 

higher subscale scores reflect a tendency toward each targeted dimension.  

Hunter (2002a) did not report a reliability coefficient for the overall 

instrument. However, with respect to each subscale, Hunter reported reliability 

coefficients of  = .81 for delayed risk,  = .75 for nominal risk, and  = .32 for 

immediate high-risk. As reported in Table 3.7, the overall reliability of the 

instrument based on the current study’s data was  = .78, and the corresponding 

coefficients for the three subscales were considerably lower than what Hunter 

reported for delayed and nominal risk subscales (.68 vs. .81 and .59 vs. .75), but 

higher than what Hunter reported for the high risk subscale (.63 vs. .32).  

Section B: New general self-efficacy. Chen et al.’s (2001) New General 

Self-Efficacy Scale (NGSES) was used to assess GA pilots’ general self-efficacy.  

This 8-item scale is a revised version of Sherer et al.’s (1982) 17-item general self-

efficacy scale, which measured “a general set of expectations that the individual 

carries into new situations” (p. 664). The NGSES was designed to tap Eden’s (2001, 

p. 75) definition of general self-efficacy: “One’s belief in one’s overall competence  
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Table 3.7 

Summary of the Reliability Coefficients for the Instruments Used in the Current Study 

Instrument M SD 

Cronbach αe 

Current 

Study Reported 

Risk Perception–Othera 1098.3 178.1 .78 – 

Delayed Risk Subscale 594.0 95.7 .68 .81 

Nominal Risk Subscale 191.2 77.4 .59 .75 

High Risk Subscale 313.1 52.1 .63 .32 

New General Self-Efficacy Scale (NGSES)b 34.0 3.8 .87 .85–.90 

Aviation Safety Attitude Scale (ASAS)c 93.2 11.2 .80 – 

Self-Confidence Subscale 54.0 7.5 .83 .76 

Risk Orientation Subscale 20.8 3.9 .44 .59 

Safety Orientation Subscale 15.4 2.0 .37 .40  

General Health Questionnaire (GHQ)d 10.2 6.4 .89 .88 

Aviation Safety Locus of Control (ASLOC)e 59.1 7.9 .70 – 

Internal Subscale 37.1 5.2 .72 .69 

External Subscale 22.0 6.0 .76 .63 

Hazardous Event Scale (HES)f 6.1 5.4 .74 .64 

Note. N = 93. 
aHunter’s (2002a) Risk Perception-Other scale assessed GA pilots’ risk perception relative to 17 scenarios 

depicting aviation situations examined from a third-party perspective. Responses could range from 1 = Low 

Risk to 100 = High Risk. The scale also is partitioned into three subscales: (a) delayed risk, which involved 

hazardous situations that did not require an immediate response; (b) normal risk, which involved normal flight 

operations and contained no unusual hazards; and (c) high risk, which involved high-risk situations with high 

urgency and time pressure. Higher overall scores reflect high-risk perception, and higher subscale scores reflect 

a tendency toward each targeted dimension. bChen, Gully, and Eden’s (2001) 8-item NGSES measured 

participants’ general self-efficacy. Responses were measured on a traditional Likert scale (1 = Strongly 

Disagree to 5 = Strongly Agree). Thus, scores could range from 8 to 40 with higher scores indicating greater 

general self-efficacy. cHunter’s (2002b) 27-item ASAS assessed GA pilots’ attitudes toward aviation safety 

issues. The ASAS scale also is partitioned into three subscales: risk orientation, self-confidence, and safety 

orientation. All items were measured on a traditional Likert response scale (1 = Strongly Disagree to 5 = 

Strongly Agree), with higher scores reflecting a higher degree of safety attitude. dGoldberg and Williams’ 

(1988) 12-item GHQ assessed GA pilots’ psychological distress (depression, anxiety, social dysfunction, and 

psychosomatic symptoms). Items were measured on a 4-point Likert-type response scale of 0 = “Not at all,” 1 = 

“No more than usual,” 2 = “Rather more than usual,” and 3 = “Much more than usual.” Lower scores reflected 

little psychological distress. eHunter’s (2002c) 20-item ASLOC scale assessed GA pilots’ locus of control: 10 

items reflected an internal orientation, and 10 items reflected an external orientation. Items were measured on a 

traditional Likert response scale (1 = Strongly Disagree to 5 = Strongly Agree). Two scores are generated that 

reflect the degree of internality (LOC–I) and externality (LOC–E), with higher scores reflecting greater amounts 

of each orientation. fHunter’s (1995, 2002a) 10-item HES assessed GA pilots’ involvement in hazardous 

aviation events. Participants are asked to respond to each item relative to the past 24 months. The response scale 

consisted of 0, 1, 2, 3, and 4 or more, with higher scores indicating that the respondent experienced more 

hazardous events.  
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to effect requisite performance across a wide variety of achievement situations.” 

According to Chen et al. (2001), the NGSE scale consistently yielded appreciably 

higher content validity and somewhat higher predictive validity compared to the 

previous scales. Thus, the results suggest the NGSE scale is a more valid measure 

of general self-efficacy than the previous scales. The eight items are measured on a 

traditional Likert response scale ranging from 1 = Strongly Disagree to 5 = 

Strongly Agree, with higher scores reflecting a higher degree of self-efficacy. A 

sample item is “I am confident that I can perform effectively on many different 

tasks.” As summarized in Table 3.7, Chen et al. reported that the reliability 

coefficient for the NGSES ranged between  = .85 and  = .90. For the current 

study, the reliability coefficient based on sample data (N = 93) was  = .87, which 

was in the range reported in the literature. 

Section C: Aviation safety attitudes scale. Hunter’s (2002b) 27-item 

Aviation Safety Attitudes Scale was used to assess GA pilots’ attitudes toward 

aviation safety issues. According to Hunter, 10 items reflect the five hazardous 

attitudes suggested by Berlin et al. (1982). Additional items assess attitudes 

regarding weather, the risks encountered in aviation, the likelihood of experiencing 

an accident, and self-perceived skill. The ASAS scale also is partitioned into three 

subscales: risk orientation, self-confidence, and safety orientation. Sample items 

include “I am very skillful on controls” (Self-Confidence), “I would duck below 

minimums to get home” (Risk Orientation), and “I am a very careful pilot” (Safety 
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Orientation). The ASAS is measured on a traditional Likert response scale ranging 

from 1 = Strongly Disagree to 5 = Strongly Agree, with higher scores reflecting a 

higher degree of safety attitude.  

Hunter (2002b) did not report a reliability coefficient for the overall 

instrument. However, with respect to each subscale, Hunter reported reliability 

coefficients of  = .76 for self-confidence,  = .59 for risk orientation, and  = .40 

for safety orientation. As reported in Table 3.7, the overall reliability of the ASAS 

based on the current study’s data was  = .80, and the corresponding coefficients 

for the three subscales were approximately the same as what Hunter reported:  = 

.83 (vs. .76) for self-confidence,  = .44 (vs. .59) for risk orientation, and  = .37 

(vs. .40) for safety orientation. 

Section D: General health questionnaire. Goldberg and Williams’ (1988) 

12-item General Health Questionnaire (GHQ) was used to assess GA pilots’ 

psychological distress, which was defined as depression, anxiety, social 

dysfunction, and psychosomatic symptoms. Sample items include: “Have you 

recently been feeling unhappy and depressed?” and “Have you recently felt 

constantly under strain?” Items are measured on a 4-point Likert-type response 

scale of 0 = “Not at all,” 1 = “No more than usual,” 2 = “Rather more than usual,” 

and 3 = “Much more than usual.” Lower scores reflect little psychological distress. 

As summarized in Table 3.7, Goldberg and Williams reported that the reliability 

coefficient for the GHO was  = .88. For the current study, the reliability 
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coefficient based on sample data (N = 93) was  = .89, which was essentially 

equivalent to what was reported in the literature. 

Section E: Aviation safety locus of control scale. Hunter’s (2002c) 

Aviation Safety Locus of Control (ASLOC) scale was used to assess GA pilots’ 

locus of control. This 20-item scale was designed to assess the degree to which 

individuals perceive that the outcomes of the situations they experience are under 

their personal control; 10 items reflect an internal orientation, and 10 items reflect 

an external orientation. The statements are modifications of Jones and Wuebker 

(1985) safety locus of control scales, which were modified to fit into an aviation 

context. According to Hunter, the ASLOC items were administered to a sample of 

approximately N = 480 pilots. Internality and externality subscales were created, 

and construct validity was assessed by correlating these subscales with measures of 

resignation and involvement in hazardous aviation events. Items are measured on a 

traditional Likert response scale ranging from 1 = Strongly Disagree to 5 = 

Strongly Agree. Two scores are generated that reflect the degree of internality 

(LOC–I) and externality (LOC–E), with higher scores reflecting greater amounts of 

each orientation. Sample items include: “If pilots follow all the rules and 

regulations, they can avoid many aviation accidents” (LOC–I); and “Accidents are 

usually caused by unsafe equipment and poor safety regulations” (LOC–E).  

Hunter (2002c) did not report a reliability coefficient for the overall 

instrument. However, with respect to each subscale, Hunter reported reliability 
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coefficients of  = .69 for the internal LOC subscale and  = .63 for the external 

LOC subscale. As reported in Table 3.7, the overall reliability of the instrument 

based on the current study’s data was  = .70, and the corresponding coefficients 

for the two subscales were slightly higher than what Hunter reported:  = .72 (vs. 

.69) for internal LOC, and  = .76 (vs. .63) for external LOC. 

Section F: Hazardous events scale. Hunter’s (1995, 2002a) 10-item 

Hazardous Events Scale (HES) was used to assess GA pilots’ involvement in 

hazardous aviation events. The scale is based on the generally held premise that in 

most instances errors and other hazardous events do not lead to accidents because, 

for any of a number of reasons, the causal chain is broken. However, had the 

circumstances been slightly different (e.g., a little less fuel on board, a little heavier 

load, visibility slightly worse), then an accident might have occurred. According to 

Hunter, the HES could be used as a predictor of eventual accident involvement, or 

as a surrogate measure for studies in which the preferred criterion (actual accident 

involvement) cannot be used. Sample items include “How many aircraft accidents 

have you been in (as a flight crew member)?” and “How many times have you 

made a precautionary or forced landing away from an airport?” Participants are 

asked to respond to each item relative to the past 24 months. The response scale 

consists of 0, 1, 2, 3, and 4 or more, with higher scores indicating that the 

respondent experienced more hazardous events.  
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Four separate studies yielded reliability coefficients ranging from  = .64 

to = .65 for the 9-item scale, where the first item—“How many aircraft accidents 

have you been in (as a flight crew member)?—is excluded. Hunter also reported the 

HES had positive, significant correlations with several other measures, which 

suggest good criterion-related validity. As reported in Table 3.7, the reliability 

coefficient for the HES based on the current study’s sample data was = .74, 

which is higher than what was reported in the literature. 

Section G: Demographics. The last section of the instrument was 

researcher-constructed and consisted of a set of items designed to acquire 

participants’ personal and flight experience demographics. Participants were asked 

to self-report specific professional demographic information such as total single 

engine hours, total multiengine hours, total flight hours, total PIC hours, type of 

flight training (Part 61 vs. Part 141), and type of current license they hold. They 

also were asked to self-report various personological characteristics such as their 

gender, marital status, age, highest level of education, and race/ethnicity. Summary 

personal and professional demographic data were reported earlier in this chapter in 

Tables 3.1–3.5.  

Procedures 

Research methodology. The current study was based on an explanatory 

correlational research design. According to Ary, Jacobs, and Sorenson (2010), an 

explanatory study helps identify relationships among variables, which then can be 
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used to help clarify an understanding of some phenomena. This methodology and 

design were appropriate because I examined a single group (GA pilots) and the 

relationship among multiple factors associated with this group. More specifically, 

in the current study I endeavored to examine the relationship between the targeted 

factors and GA pilots’ perceptions of risk. However, the reader is cautioned that 

any relationship among pilots’ risk perception and the targeted variables identified 

in the current study are not to be interpreted as cause-and-effect relationship.  

Human subjects research. Prior to data collection I submitted an 

application to FIT’s Institutional Review Board (IRB) to ensure that proper 

protocol was followed relative to human subject research issues. This application 

described the study and corresponding protocols, and explained why the study was 

consistent with the IRB’s exempt criteria. My application was approved on April 

25, 2017, and copies of the corresponding IRB documents are provided in 

Appendix B. 

Study implementation. The multiple instruments as described in the 

instrumentation section of this chapter, were used to collect data.  Prior to data 

collection, I gave attention to content validity by having my committee members 

review the items on the instrument. Also, these instruments have been in existence 

and were used in multiple research studies over the years and have been 

demonstrated to acceptable validity and reliability coefficients. I also ran a 

preliminary study to get feedback from participants about the structure of the 
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instruments and the time it would take to respond to the items. This preliminary 

assessment helped me gauge the effectiveness and composition of the instruments, 

and the corresponding feedback was used to make various adjustments.  

As noted in previous parts of this dissertation, I requested the support of 

UAA member institutions from the state of Florida, particularly Embry Riddle 

Aeronautical University and Florida Institute of Technology, to communicate with 

their respective students and alumni via email and invite them to participate in the 

study. The instrument was hosted online via SurveyMonkey, and information about 

the study and a web link to the study questionnaire were included in the email.  The 

data collection period lasted approximately 7 months, between January–July 2018.  

Threats to internal validity. According to Ary et al. (2010), internal 

validity refers to the inferences about whether the changes observed in a dependent 

variable are, in fact, caused by the independent variable and not some other 

extraneous factor(s). Ary et al. presented 12 potential threats to internal validity. 

The following paragraphs provide (a) definitions/descriptions of each threat; (b) a 

discussion on whether or not a threat was applicable to the current study, and if so, 

how it could have impacted the study; and (c) how I mitigated each potential threat.   

History. A history threat refers to specific events or conditions independent 

of the treatment that occurs during a study and could produce changes in the 

dependent variable (Ary et al., 2010). These events could be major political, 

economic, or cultural events, or some rather major disruptive factors that occur 



 80 

during the time of the study. For example, if the FAA were to introduce new 

training guidelines to reduce pilots’ risk perception, the results could be impacted 

because pilots’ would be more aware about the potential effect of risk perceptions 

during flight. Throughout the current study’s duration, I did not observe any event 

that could have been inferred as a history threat and as a result this threat was not 

applicable in this study. 

Maturation. Maturation refers to biological or psychological changes 

within participants that may occur over time. Participants may perform differently 

on the dependent variable simply because they are older, wiser, fatigued, or less 

motivated (Ary et al., 2010). In the current study, participants were not exposed to 

any type of treatment over time, and data were collected from adults during a 

relatively short time period (7 months). As a result, the maturation threat was not 

applicable to the current study.  

Testing. A testing threat occurs when participants’ performance is affected 

by prior knowledge or practice of the assessment, rather than any treatment effect. 

For example, participants might perform better on a post-assessment because they 

have learned subject matter from a pre-assessment or because they developed a 

strategy to perform better on the post-assessment that was independent of treatment 

(Ary et al., 2010). This threat was not applicable in the current study because 

participants were not administered any type of pre-assessment that could have 

influenced their responses on the dependent variables. The only exception was that 
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because participants had access to the instrument online, it is possible that they 

could have reviewed the items more than once before responding to them. 

Although I did not have any control over this, I mitigated this threat by examining 

the time stamps for any inconsistencies of when participants’ responded. I did not 

discover any and therefore this threat was not applicable to the current study.  

Instrumentation. An instrumentation threat refers to any changes made 

relative to measuring the dependent variable and generally involves three 

components: instrument decay, which refers to modification or changes in the 

nature of an instrument during the implementation of a study; data collector 

characteristics, which refers to changes in the characteristics of data collectors such 

as age, gender, or ethnicity to the extent that it affects the collected data; and data 

collector bias, which refers to the unconscious distortion of data by the collector or 

scorer in such a manner that makes certain outcomes more likely. In the current 

study, none of these components were applicable because: (a) I did not make any 

changes to the data collection instrument, (b) the data were collected electronically 

so there was no human data collector, and (c) scoring also was done electronically. 

Therefore, there was no instrumentation threat associated with the current study. 

Statistical regression. Statistical regression refers to the well known 

tendency for people who score extremely high or extremely low on a pre-

assessment to score closer to the mean on a post-assessment (Ary et al., 2010). For 

example, in the context of the current study, if GA pilots who have extremely low 
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risk perception scores were selected for special training to make them more aware 

of the potential dangers of risk perception, the mean of this group would tend to 

move toward the mean of the population on a second risk perception assessment 

independent of any intervention. Because I did not focus on any subgroup within 

my sample, nor did I administer a subsequent risk perception assessment, this threat 

was not applicable to the current study. 

Selection. A selection threat occurs when there are important differences 

between participants across different experimental groups before a study begins. 

For example, if a treatment group were to consist of more experienced pilots than 

the control group, then the treatment group would be expected to have a higher 

level of risk perception even if in the absence of any treatment. This threat was not 

applicable to the current study because the study involved a single group and 

therefore there was no group membership variable.  

Mortality. Mortality refers to a differential loss of participants during a 

study. In the context of the current study, mortality would be considered a serious 

threat if, for example, older and more experienced pilots did not complete all of the 

study protocols or decided to withdrawal from participating. This loss of 

participants could lead to biased results because the group that remained—GA 

pilots who are younger and have less experience—most likely would have a lower 

level of risk perception. This differential loss also could lead to more limited 

generalizability because the final sample might no longer be representative of the 
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population, and it could reduce statistical power because the sample size might be 

smaller than the required minimum. To control for this threat I kept the data 

collection period open for a prolonged period (6 months) to acquire as large a 

sample as possible. Although the sample size was slightly larger than what I needed 

overall based on an a priori power analysis (N = 93 vs. N = 88), all the participants 

completed all the study protocols and hence the current study was not impacted by 

the mortality threat to internal validity.  

Selection-maturation interaction. The selection-maturation interaction 

threat is a combination of the selection and maturation threats and refers to 

selecting participants who have different characteristics and thus tend to mature at a 

faster rate than other participants. For example, consider a study that measures the 

level of risk perception over time between “young” GA pilots (e.g., 22-year-old 

college graduates) and “old” GA pilots (e.g., 60-year-old physicians) in which both 

groups have approximately the same number of hours of flight time. Over the 

course of the study, the “young” group would be expected to mature at a faster rate 

than the “old” group. As a result, the interaction between those selected for 

treatment and their maturation could be mistaken for a treatment effect. Because 

the current study involved a single group of GA pilots and the time period was 

relatively short, this threat was not applicable to the study.  

Experimenter effect. An experimenter effect refers to the unintentional 

effects a researcher might have on a study. According to Ary et al. (2010), the 
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personal characteristics of the researcher such as gender, age, race, level of 

education, and status can affect the performance of participants. For example, in a 

study comparing the effectiveness of two different emergency landing procedures, 

the performance of the participants could be affected if the researcher is more 

enthusiastic or prefers one of the emergency procedures over the other. This threat 

was not applicable to the current study because the study did not involve an 

intervention, and as the researcher I did not have any contact with the participants. 

Subject effect. A subject effect refers to participants’ change of attitude 

during the course of the study. According to Ary et al. (2010), subject effects can 

be classified into three categories: Hawthorne effect, John Henry effect, and 

compensatory demoralization. A Hawthorne effect—which generally, but not 

necessarily, affects the treatment group—occurs when participants change their 

behavior just because of the increased attention and recognition they are receiving 

by participating in a study. The John Henry effect, which is the opposite of the 

Hawthorne effect and generally is applied to the control group, refers to the 

tendency of participants to exert extra effort to perform above their typical or 

expected average in response for being “slighted” by not being selected for 

treatment. Compensatory demoralization occurs when participants believe they are 

being treated unfairly, become demoralized, and therefore put forth less effort. 

Either attitude could lead to changes in performance of the participants. Because 
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the current study did not involve the administration of any type of treatment—that 

is, there was no intervention—this threat was not applicable to the study. 

Diffusion. Diffusion occurs when participants in a treatment group 

communicate information about the treatment they are receiving to participants in 

the control group. Such interactions could lead participants in both groups to 

perform similarly on the dependent measure. Because the current study did not 

include treatment and control groups, this threat was not applicable.  

Location. The location threat refers to the setting in which a study takes 

place that could influence the final outcome of the results. For example, imagine a 

situation where treatment group participants who are being administered a check 

ride in a more conducive weather vs. control group participants who are being 

assessed in less conducive weather. It is possible that participants in the treatment 

group might have better performance as a result of the difference in locations. In 

the case of the current study, the instrument was hosted and administered online 

and therefore participants were able to select when and where they would complete 

the questionnaire. As a result, I did not have any control over the location they 

chose, but I assume they completed the instrument in a comfortable and conducive 

environment. Therefore, location was not an applicable threat to the current study. 

Treatment verification and fidelity. Treatment verification and fidelity 

refer to the actions a researcher takes to ensure (verify) that when a study is 

implemented it will be true (fidelity) to the way it was designed and proposed. 
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These actions are necessary to make appropriate and correct assertions relative to 

internal and external validity. Shaver (1983) reported that researchers should ensure 

the integrity of their independent variables because (a) verification is critical to the 

valid interpretation of effects and estimation of generalizability, (b) ecological 

validity is needed for replication and therefore the details of a study’s variables are 

needed for an appropriate determination of possible replication, and (c) empirical 

confirmation of a study’s variables could support the synthesis of research findings.  

Applying Shaver’s (1983) recommendations to the current study, I gave 

attention to treatment verification and fidelity by: (a) providing a detailed 

description of the study’s variables as presented both in Table 3.8 and the 

“Description of independent and dependent variables” section of this chapter, (b) 

confirming that each independent variable was derived from the supporting 

literature and theory as indicated in Chapter 2, and (c) providing specific 

information in the Study Implementation section of this chapter on how the current 

study was conducted and how the data were collected. 

Data Analysis 

Description of independent and dependent variables.  As noted earlier in 

this chapter, the current study examined the relationship between 19 IVs and one 

DV, and as summarized in Table 3.8, the variables were organized into three 

functional sets (Cohen et al., 2003). A brief description of these variables follows.  
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 Set A = demographics. Set A consisted of seven variables: X1 = Gender, 

was categorical and dummy coded to represent the comparison between males and 

females with Males as the reference group. X2 = Age was continuous and 

represented participants’ chronological age in years. X3 = Marital status was 

categorical and dummy coded to represent the comparison between Married and 

Not Married, which included single but never married, single-cohabitating, in a 

domestic partnership, in a long distance relationship, and divorced, with Married as 

the reference group. X4a and X4b =
 Race/Ethnicity were categorical and dummy 

coded to represent the comparison of White, Black and Other, which included 

Hispanic, Asian, and “other,” with White as the reference group. X5a and X5b
 = 

Education level were categorical and dummy coded to represent the comparison of 

2-year college, 4-year college, and graduate degrees (master’s or doctoral), with 4-

year degree as the reference group. 

Set B = flight experiences. Set B consisted of seven variables: X6 = Flight 

hours was continuous and represented participants’ total flight time in hours. X7 = 

Multiengine hours was continuous and represented participants’ total multiengine 

time in hours. X8 = Single engine hours was continuous and represented 

participants’ total single engine time in hours. X9 = PIC hours was continuous and 

represented the total number of hours participants had as Pilot-in-Command. X10 = 

Type of flight training, was categorical and dummy coded to represent the 

comparison between flight schools operating under Part 61 and Part 141 rules, with 
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Table 3.8 

Summary and Description of Independent and Dependent Variables 

Sets/Variables Description 

Set A = Demographics 

X1 = Gender  X1 was categorical and dummy coded to represent the comparison 

between males and females with Males as the reference group. 

X2 = Age X2 was continuous and measured in years. 

X3 = Marital status X3 was categorical and dummy coded to represent the comparison between 

Married and Not Married, where Not Married included single but never 

married, single-cohabitating, in a domestic partnership, in a long distance 

relationship, and divorced, with Married as the reference group. 

X4a and X4b
 = 

Race/Ethnicity 

X4a, X4b
 were categorical and dummy coded to represent the comparison of 

White, Black and Other where Other included Hispanic, Asian, and “other,” 

with White as the reference group.  

X5a and X5b
 = 

Education level 

X5a, X5b
 were categorical and dummy coded to represent the comparison of 

2-year college degree or less, 4-year college degree, and graduate degree 

(master’s or doctoral), with 4-year degree as the reference group. 

Set B = Flight Experiences 

X6 = Flight hours X6 was continuous and denoted total hours of flight time. 

X7 = Multiengine 

hours 

X7 was continuous and denoted total multiengine hours. 

X8 = Single engine 

hours 

X8 was continuous denoted total single engine hours. 

X9 = PIC hours X9 was continuous and denoted hours as Pilot in Command. 

X10 = Type of 

flight training 

X10 was categorical and dummy coded to represent the comparison 

between Part 61 and Part 141, with Part 141 as the reference group. 

X11 = Number of 

FAA ratings  

X11 was continuous and denoted the total number of FAA pilot certificate 

ratings. 

X12 = HES scores X12 was continuous and denoted scores on Hunter’s (2002a) Hazardous 

Events Scale.  

Set C = Affective Domain 

X13 = NGSES 

scores 

X12 was continuous and denoted scores on Chen et al.’s (2001) New General 

Self-Efficacy Scale.  

X14= ASAS scores X14 was continuous and denoted scores on Hunter’s (1995) Aviation Safety 

Attitude Scale.  

X15 = GHQ scores X15 was continuous and denoted scores on Goldberg and Williams’ (1988) 

General Health Questionnaire.  

X16a, X16b = 

ASLOC scores 

X16a, X16b were continuous and denoted scores on Hunter’s (2002a) Aviation 

Safety Locus of Control scale: X16a = Internal LOC, X16b = External LOC. 

Set D = Risk Perception 

Y = Risk 

Perception 

Y was continuous and denoted scores on Hunter’s (2002), Risk 

Perception–Other scale.  
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Part 141 as the reference group. X11 = Number of FAA ratings was continuous and 

represented the total number of FAA pilot certificate ratings participants had, 

including Private Pilot, Instrument Pilot, Commercial Pilot, Airline Transport Pilot 

(ATP), Certified Flight Instructor (CFI), Certified Flight Instructor–Instrument 

(CFII), and Multiengine–Instrument (MEI). X12 = HES scores was continuous and 

represented scores on Hunter’s (1995, 2002a) Hazardous Events Scale. 

Set C = affective domain. Set C consisted of five variables: X13 = NGSES 

scores was continuous and represented participants’ scores on Chen et al.’s (2001) 

New General Self-Efficacy Scale. X14 = ASAS scores was continuous and 

represented participants’ scores on Hunter’s (2002b) Aviation Safety Attitude Scale. 

X15 = GHQ scores was continuous and represented participants’ scores on Goldberg 

and Williams’ (1988) General Health Questionnaire. X16a and X16b = ASLOC scores 

was continuous and represented participants’ scores on Hunter’s (2002c) Aviation 

Safety Locus of Control scale where X16a = Internal LOC and X16b = External LOC. 

Set D = risk perception. Set D was a single factor set, which was the 

dependent variable. Y = Risk Perception-Other was continuous and represented 

participants’ scores on Hunter’s (2002a, 2006) Risk Perception-Other scale.  

 Statistical strategy. The current study used both descriptive and inferential 

statistical procedures, including measures of central tendency, variability, and 

position as well as hierarchical multiple regression. The results of these analyses 

are discussed and presented in both narrative and table forms in Chapter 4.  
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Chapter 4 

Results 

Introduction  

This chapter contains a discussion of the results from data analysis and is 

structured into three parts. The first section presents descriptive statistics in relation 

to the non-demographic sections of the GA pilots’ risk perception questionnaire. 

This includes summaries of GA pilots’ hazardous events, general self-efficacy, 

aviation safety attitude, general health, and aviation safety locus of control. The 

corresponding item analysis of each of the above-mentioned instruments also is 

included. As a reminder, readers should note that demographic information was 

provided in Chapter 3.  

 The second section presents the result of inferential statistics and includes 

preliminary and primary analyses of the sample data. The preliminary data analysis 

subsection contains a discussion of (a) the modifications made to the data set to 

prepare it for data analysis, (b) missing data, (c) outliers, and (d) the assumptions of 

multiple regression, which was the primary statistical strategy used. The primary 

data analysis subsection contains a discussion relative to hierarchical regression 

and mediation analysis. The last section of the chapter contains the results of 

hypothesis testing that relate to the five research questions presented in Chapter 1. 
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Descriptive Statistics 

The GA pilots’ risk perception questionnaire consisted of seven main 

sections (Sections A through G) and was presented to participants in the following 

order: Section A = Hunter’s (2002a) Risk Perception-Other, Section B = Chen et 

al.’s (2001) New General Self-Efficacy Scale (NGSES), Section C = Hunter’s 

(2002b) Aviation Safety Attitude Scale (ASAS), Section D = Goldberg and 

Williams’ (1988) General Health Questionnaire (GHQ), Section E = Hunter’s 

(2002c) Aviation Safety Locus of Control (ASLOC) scale, Section F = Hunter’s 

(1995) Hazardous Events Scale (HES), and Section G = Background Information. 

The questionnaire was hosted and accessible online via SurveyMonkey for the 7-

month period, January–July 2018. Of the 126 respondents to the questionnaire, 93 

provided complete data (a 74% completion rate). A summary of their responses to 

the non-demographic items of the questionnaire follows.  

Section A: Risk perception–other. Section A of the GA pilots’ risk 

perception questionnaire consisted of Hunter’s (2002a) 17-item Risk Perception–

Other instrument, which was measured on a response scale of 1 to 100 where 1 = 

low risk and 100 = high risk. Thus, overall scores could range from 17 to 1700 with 

higher scores reflecting higher risk perception, and therefore a greater ability to 

recognize (or perceive) the inherent risk in a given situation. To help ground their 

perceptions of risk, participants were informed that “driving a car on the freeway 

during the day in good weather has a risk level = 50.” As reported in Table 4.1,  
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Table 4.1 

Summary of Descriptive Statistics for Hunter’s (2002a) Risk 

Perception—Other Instrument (Overall and by Gender) 

Group Na M SD Range 

Male 85 1096.8 177.5 624–1698 

Female 4 1170.5 218.0 867–1333 

Overall  89 1100.2 178.7 624–1698 

Note. N = 93. Participants were asked to rate the risk of 17 scenarios. The 

response scale was from 1 (low) to 100 (high). Overall scores could range 

from 17 to 1700 with higher scores indicating a given scenario is perceived 

to be of high risk. To help anchor their responses, participants were 

informed that driving a car on the freeway during the day in good weather 

has a risk level = 50. See also Table 3.7 in Chapter 3 and Tables 4.2 and 

4.3. 
aFour participants did not report their gender.  

 

descriptive statistics of the sample data indicated that GA pilots overall had 

relatively high risk perception: The mean score was M = 1100.2 (SD = 178.7), and 

scores ranged from 624 to 1698 with a midrange of 1161. Furthermore, although 

the data were skewed toward males, females had a higher risk perception than 

males.  

Hunter’s (2002a) Risk Perception—Other instrument also is partitioned into 

three dimensions, or subscales: (a) Delayed Risk, which involves hazardous 

situations that do not require an immediate response; (b) Nominal Risk, which 

involves normal flight operations and contains no unusual hazards; and (c) High 

Risk, which involves situations of high urgency and time pressure. The Delayed 

Risk subscale consisted of eight items (A3, A5, A6, A7, A8, A9, A11, A14) and 

therefore scores could range from 8 to 800, with higher scores indicating that 

participants recognized that the given situation did not require an immediate 

response. The Nominal Risk subscale consisted of five items (A10, A12, A13, A16,  
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Table 4.2 

Summary of Descriptive Statistics for Hunter’s (2002a) Risk Perception—Other 

Instrument by Subscale (Overall and by Gender)  

Subscalea 

Genderb 

 

Overall Males (N = 85) 

 

Females (N = 4) 

M SD M SD M SD 

Delayed Risk 590.83 95.67  631.00 100.24  594.0 96.0 

Nominal Risk 194.17 75.77  218.00 71.11  191.2 77.4 

High Risk 311.85 52.13  321.50 54.27  313.1 52.1 

Note. N = 93. See also Table 3.7 in Chapter 3 and Tables 4.1 and 4.3. 
aDelayed risk consisted of eight items (A3, A5, A6, A7, A8, A9, A11, A14) and scores could 

range from 8 to 800 with higher scores indicating participants recognized the given situation 

did not require an immediate response. Nominal risk consisted of five items (A10, A12, A13, 

A16, A17) and scores could range from 5 to 500, with higher scores indicating participants 

recognized the given situation was part of normal flight operations and contained no unusual 

hazards. High risk consisted of four items (A1, A2, A4, A15) and scores could range from 4 to 

400, with higher scores indicating participants recognized the given situation was of high 

urgency and time pressure. See also Table 4.1. bFour participants did not report their gender. 

 

A17) and therefore scores could range from 5 to 500, with higher scores indicating 

participants recognized that the given situation was part of normal flight operations 

and contained no unusual hazards. The High Risk subscale consisted of four items 

(A1, A2, A4, A15) and therefore scores could range from 4 to 400, with higher 

scores indicating participants recognized that the given situation was of high 

urgency and time pressure. As reported in Table 4.2, the overall mean for the 

Delayed Risk subscale was M = 594.0 (SD = 96.0), the overall mean for the 

Nominal Risk subscale was M = 191.2 (SD = 77.4), and the overall mean for the 

High Risk subscale was M = 313.1 (SD = 52.1). Furthermore, when the subscale 

data were disaggregated by gender, female pilots had higher mean scores than male 

pilots across all three subscales (Delayed Risk: MFemale = 631.00, MMale = 590.83; 

Nominal Risk: MFemale = 218.00, MMale = 194.17; and High Risk: MFemale = 321.5, 
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MMale = 311.85). The reader is cautioned not to take these differences as face value, 

though, due to the disparate sample sizes.  

In addition to examining the responses to the Risk Perception-Other scale 

overall and by dimension, I also examined the responses to each item separately. 

As reported in Table 4.3, pilots’ mean responses overall ranged from 17.1 (Item 

A12) to 86.8 (Item A3). Individually, though, the mean response for 76% of the 

items (13 of 17 items: A1–A9, A11, A14–A16) ranged from 62.1 (Item A8) to 86.8 

(Item A3). Based on the grounding that “driving a car on the freeway during the 

day in good weather has a risk level = 50,” this suggests that the majority of 

participants perceived these scenarios to have a higher than “normal” risk. These 

results could be a function of pilots’ demographics or flight experience. According 

to Hunter (2006), many of the risk perception measures are significantly correlated 

with pilot demographics characteristics. Joseph and Reddy (2013) also reported 

high-risk perception to be positively correlated with age, flying hours, and years of 

experience. This will be discussed further in Chapter 5.  

The remaining four items (A10, A12, A13, A17) had mean responses that 

ranged from 17.1 (item A12) to 47.1 (item A17), which suggests that participants 

perceived these scenarios as having a lower than “normal” risk. According to 

Hunter (2006), these results could be a function of pilots’ experience or 

demographics where higher level of experience and qualifications are associated 

with low levels of risk perception. Aside from these mean scores, though, the  
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Table 4.3 

Summary of Item Analysis for Hunter’s (2002a) Risk Perception–Other Scale 

Item Statement M SD 

A1 On short final a pilot drops his microphone on the floor. He looks down 

while bending over trying to reach it. He inadvertently moves the control 

yoke and the aircraft banks sharply. 

80.9 17.60 

A2 The pilot is in a hurry to get going and does not carefully check his seat, 

seat belt, and shoulder harness. When he rotates, the seat moves backward 

on its tracks. As it slides backward, the pilot pulls back on the control 

yoke, sending the nose of the aircraft upward. As the airspeed begins to 

decay, he strains forward to push the yoke back to a neutral position. 

81.3 18.11 

A3 A line of thunderstorms block the route of flight, but a pilot sees that there 

is a space of about 10 miles between two of the cells. He can see all the 

way to clear skies on the other side of the thunderstorm line, and there 

does not seem to be any precipitation along the route, although it does go 

under the extended anvil of one of the cells. As he tries to go between the 

storms, he suddenly encounters severe turbulence and the aircraft begins 

to be pelted with hail. 

86.8 12.85 

A4 Low ceilings obscure the tops of the mountains, but the pilot thinks that he 

can see through the pass to clear sky on the other side of the mountain 

ridges. He starts up the wide valley that gradually gets narrower. As he 

approaches the pass he notices that he occasionally loses sight of the blue 

sky on the other side. He drops down closer to the road leading through 

the pass and presses on. As he goes through the pass, the ceiling continues 

to drop and he finds himself suddenly in the clouds. He holds his heading 

and altitude and hopes for the best. 

84.8 16.27 

A5 Just after takeoff a pilot hears a banging noise on the passenger side of the 

aircraft. He looks over at the passenger seat and finds that he can't locate 

one end of the seatbelt. He trims the aircraft for level flight, releases the 

controls, and tries to open the door to retrieve the seatbelt. 

79.5 20.71 

A6 During the planning for a 2-hour cross-country flight, a pilot makes a 

mistake in computing the fuel consumption. He believes that he will have 

over an hour of fuel remaining upon arrival, but he will really only have 

about 15 minutes of fuel left. 

83.9 19.80 

A7 After working a full day, a businesswoman drives out to the airport for her 

3-hour flight home. She is tired, and the sun is setting, but the weather 

forecast is for clear sky and good visibility. About an hour after takeoff, 

she begins to feel very tired and sleepy. She regrets not bringing any 

coffee along, and opens the cockpit air vent to get some fresh, cool air. 

74.0 23.46 

A8 It is late afternoon and the VFR pilot is flying west into the setting sun. 

For the last hour, the visibility has been steadily decreasing, however his 

arrival airport remains VFR, with 4 miles visibility and haze. This is a 

busy uncontrolled airfield with a single East-West runway. He decides to 

do a straight-in approach. 

62.1 23.18 

Note. N = 93. Each item was scored from 1 (low risk) to 100 (high risk).  
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Table 4.3—Continued 

Summary of Item Analysis for Hunter’s (2002a) Risk Perception–Other Scale 

Item Statement M SD 

A9 When he took off about an hour earlier, there was a quartering headwind 

of about 15 knots. He made it into the air, but it was a rocky takeoff, and 

one he hoped none of the other pilots at the small airport noticed. Now as 

he entered the downwind leg for landing, he noticed that the windsock was 

indicating almost a direct crosswind of about the same strength. On final 

he is holding a large crab to keep from drifting away from the centerline, 

and as he starts the flare he begins to drift toward the side of the runway. 

67.4 20.90 

A10 While on a local sightseeing flight, the pilot notices that the weather is 

deteriorating to the west. A line of clouds is moving in his direction, but 

they are still over 20 miles away. He decides to cut his flight short and turns 

to return to his home airfield about 25 miles east of his present position. 

33.9 26.38 

A11 The instructor pilot had been suffering from a cold and when he arose in the 

morning, he took an over-the-counter antihistamine to try and control his 

runny nose. After a morning of giving instruction in the flight simulator, he 

had a lesson scheduled after lunch with a pilot working on his COM 

certificate. He felt a little drowsy, but the weather was good and they were 

going to be working on short-field landings, so he did not cancel the lesson. 

69.7 24.10 

A12 A pilot is cruising in good weather to a destination airport about an hour 

away. It is midday, and there are three hours of fuel on board. 

17.1 18.94 

A13 An experienced pilot with a rated passenger are taxiing out for takeoff. 

They are at a controlled airfield, on the ground-control radio frequency. 

They have been cleared to "taxi to and hold short of Runway 31" and are 

now approaching the hold-short line. 

23.0 20.73 

A14 An instrument-rated pilot on an IFR flight plan has just climbed through a 

4000 foot thick layer of clouds. Although icing was not forecast, he 

notices a trace of ice on the edges of the windscreen. The aircraft is not 

equipped for flight into known or forecast icing conditions. As he 

approaches his destination airport, air traffic control issues a clearance that 

will require him to hold for approximately 15 minutes in the cloud layer. 

70.7 25.20 

A15 For the first part of this late night flight, the low-time VFR pilot has 

enjoyed a spectacular view of the stars as he cruised at 8,500 feet with over 

25 miles visibility. As he nears his destination airport, which sits on the far 

side of a large lake, he notices that the visibility is decreasing because of 

haze nearer the surface. As he starts across the lake at about 2,500 feet he 

loses sight of the lights on the shore, and the dim lights scattered far apart 

on the ground seem to be indistinguishable from the stars. 

66.1 23.35 

A16 It is time for an oil change and the pilot/owner decides to do it himself. He 

consults with his local A&P mechanic and then follows his instructions. 

He does not have the work inspected afterwards and makes the appropriate 

log book notation himself. 

70.2 29.64 

A17 While cruising at 4,500 feet AGL, the engine on the single-engine aircraft 

sputters and quits. The pilot checks the fuel settings and tries to restart the 

engine but is unsuccessful. He sees a level field within gliding distance 

and turns toward it. He will be landing into the wind. 

47.1 28.90 

Note. N = 93. Each item was scored from 1 (low risk) to 100 (high risk).  
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reader will note from Table 4.3 the high standard deviations associated with each 

item. This indicates there was a considerable amount of variability in participants’ 

responses. 

When interpreting these results, the reader should note that Hunter (2002a) 

suggested calculating a baseline risk taking score by computing the mean of items 

A10 and A12. Hunter chose these two items because their scenarios suggest they 

describe normal general aviation activities without any particular elements that 

would elevate risk. This mean score, therefore, represents an individual’s baseline 

evaluation of risk in nominal general aviation activities. For the current study, the 

mean score for these two items was M = 25.5, which indicates that the participants 

perceived these scenarios as having lower than “normal” risk. Hunter also 

recommended computing a weather risk taking score by taking the mean of the 

weather related scenarios of Items A3, A4, A14, and A15. For the current study, the 

mean score for these four items was M = 77.1, which suggests that the participants 

perceived these weather scenarios as having a higher than “normal” risk.  

Section B: New general self-efficacy scale. Section B of the GA pilots risk 

perception questionnaire consisted of Chen et al.’s (2001) New General Self-

Efficacy Scale (NGSES). This 8-item scale is a revised version of Sherer et al.’s 

(1982) 17-item general self-efficacy scale, which measured “a general set of 

expectations that the individual carries into new situations” (p. 664). The NGSES 

was designed to tap Eden’s (2001, p. 75) definition of general self-efficacy: “One’s  
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Table 4.4 

Summary of Item Analysis for Chen et al.’s (2001) New General Self-Efficacy Scale (NGSES) 

Item Statement M SD 

B1 I will be able to achieve most of the goals that I have set for myself. 4.4 0.64 

B2 When facing difficult tasks, I am certain that I will accomplish them. 4.2 0.68 

B3 In general, I think that I can obtain outcomes that are important to me. 4.3 0.58 

B4 I believe I can succeed at most any endeavor to which I set my mind. 4.4 0.69 

B5 I will be able to successfully overcome many challenges. 4.3 0.72 

B6 I am confident that I can perform effectively on many different tasks. 4.3 0.67 

B7 Compared to other people, I can do most tasks very well. 4.0 0.65 

B8 Even when things are tough, I can perform quite well. 4.2 0.60 

  Overall 34.0 3.82 

Note. N = 93. The eight items of Chen et al.’s (2001) NGSES were measured on a traditional Likert response 

scale (1 = Strongly Disagree to 5 = Strongly Agree). Therefore, aggregate scores could range from 8–40, with 

higher scores indicating higher levels of general self-efficacy. See also Table 4.5.  

 

 

belief in one’s overall competence to effect requisite performance across a wide 

variety of achievement situations.” The NGSES was measured on a traditional 

Likert response scale ranging from 1 = Strongly Disagree to 5 = Strongly Agree, 

with higher scores reflecting a higher degree of self-efficacy. Thus, the overall 

scores could range from 8 to 40 depending on individual response. As summarized 

in Table 4.4, pilots reported a relatively high degree of self-efficacy: The overall 

mean score was M = 34.0 (SD = 3.82), and each item had a mean score of at least 

4.0 with relatively small standard deviations that were less than .75. As reported in 

Table 4.5, when the data were disaggregated by gender, females tended to have 

higher self-efficacy (M = 35.75, SD = 5.31) than males (M = 33.84, SD = 3.66). 

Once again, the reader is cautioned not to take these differences at face value 

because of the disparate sample sizes.  
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Table 4.5 

Summary of Descriptive Statistics Results for the New 

General Self-Efficacy Scale (NGSES) by Gender 

Group Na M SD Range 

Male 85 33.84 3.66 21–40 

Female 4 35.75 5.31 29–40 

Overall  89 33.92 3.73 21–40 

Note. N = 93. The eight items of Chen et al.’s (2001) NGSES 

were measured on a traditional Likert response scale (1 = 

Strongly Disagree to 5 = Strongly Agree). Therefore, aggregate 

scores could range from 8–40, with higher scores indicating 

higher levels of general self-efficacy. See also Table 4.4. 
aFour participants did not report their gender. 

 

Section C: Aviation safety attitude scale. Section C of the GA pilots risk 

perception scale consisted of the Hunter’s (1995) 27-item Aviation Safety Attitudes 

Scale (ASAS), which is measured on a traditional Likert response scale ranging 

from 1 = Strongly Disagree to 5 = Strongly Agree. Thus, scores could range from 

27 to 135, with higher scores reflecting a higher degree of safety attitude. As 

reported in Table 4.6, GA pilots overall had relatively high safety attitude: The 

overall mean score was M = 93.2 (SD = 10.2), which reflects a positive attitude 

toward aviation safety, and scores ranged from 63 to 123 with a midrange of 93. 

Furthermore, although the data were skewed toward males, both females and males 

had nearly equal levels of aviation safety: MMale = 93.2 (SD = 10.2) and MFemale = 

92.2 (SD = 11.2). 

Hunter’s (1995) ASAS also is partitioned into three dimensions, or 

subscales: Self-Confidence, Risk Orientation, and Safety Orientation. The Self-

Confidence subscale consisted of 15 items (C2, C4, C6, C7, C8, C9, C10, C13,  
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Table 4.6 

Summary of Descriptive Statistics for Hunter’s (1995) Aviation 

Safety Attitude Scale (ASAS) Overall and by Gender 

Group Na M SD Range 

Male 85 93.23 10.21 63–123 

Female 4 92.25 11.24 85–109 

Overall  89 93.21 10.19 63–123 

Note. N = 93. The 27 items of Hunter’s (1995) ASAS were measured on a 

traditional Likert response scale (1 = Strongly Disagree to 5 = Strongly 

Agree). Thus, overall scores could range from 27–135, with higher scores 

indicating higher levels of safety attitudes (i.e., a more positive attitude 

toward safety). See also Table 3.7 in Chapter 3 and Table 4.7.  
aFour participants did not report their gender.  

 

C14, C18, C20, C21, C2, C23, C25) and therefore scores could range from 15 to 75, 

with higher scores indicating that participants have greater confidence in their 

ability as a pilot. The Risk Orientation subscale consisted of eight items (C1, C5, 

C12, C16, C19, C24, C26, C27), and therefore scores could range from 8 to 40, 

with higher scores indicating that participants tended to rate a given situation as 

less risky. The Safety Orientation subscale consisted of four items (C3, C11, C15, 

C16) and therefore scores could range from 4 to 20, with higher scores indicating 

that participants tended to rate a given situation as higher in risk.  

As reported in Table 4.7, the overall Self-Confidence subscale mean was M = 

53.92 (SD = 7.5), the overall Risk Orientation subscale mean was M = 20.85 (SD = 

3.93), and the overall Safety Orientation subscale mean was M = 15.38 (SD = 2.02). 

Furthermore, when the subscale scores were disaggregated based on gender: (a) 

males (M = 54.0, SD = 7.7) had a slightly higher level of Self-Confidence than 

females (M = 53.2, SD = 5.9), (b) males (M = 20.9, SD = 3.9) had a higher level of 
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Table 4.7 

Summary of Descriptive Statistics for Subscales of Hunter’s (1995) Aviation 

Safety Attitude Scale (ASAS) by Gender and Overall  

Subscalea 

Genderb 

 

Overall Males (N = 89) 

 

Females (N = 4) 

M SD M SD M SD 

Self-Confidence 54.00 7.71  53.25 5.90  53.92 7.50 

Risk Orientation 20.94 3.92  18.75 4.50  20.85 3.93 

Safety Orientation 15.32 2.06  16.50 1.29  15.38 2.02 

Note. N = 93. All items were measured on a traditional Likert response scale (1 = Strongly 

Disagree to 5 = Strongly Agree). See also Table 3.7 in Chapter 3 and Tables 4.6 and 4.8. 
aSelf-Confidence consisted of 15 items (C2, C4, C6, C7, C8, C9, C10, C13, C14, C18, C20, 

C21, C22, C23, C25) and scores could range from 15 to 75 with higher scores indicating 

participants have greater confidence in their ability as a pilot. Risk Orientation consisted of 

eight items (C1, C5, C12, C16, C19, C24, C26, C27) and scores could range from 8 to 40, 

with higher scores indicating participants tended to rate a given situation as less risky. Safety 

Orientation consisted of four items (C3, C11, C15, C17) and scores could range from 4 to 20, 

with higher scores indicating participants tended to rate a given situation as higher in risk. 
bFour participants did not report their gender 

 

Risk Orientation than females (M = 18.7, SD = 4.5), and (c) males (M = 15.3, SD = 

2.1) had a lower level of Safety Orientation than females (M = 16.5, SD = 1.3). The 

reader is again cautioned not to take these differences at face value, though, due to 

the disparate sample sizes.  

In addition to examining the responses to the ASAS overall and by 

dimension, I also examined the responses to each item separately. As reported in 

Table 4.8, when standard deviations are considered, most of the responses had a 

mean that hovered around 3.0, which is neutral. In the absence of standard 

deviations, the extreme means at the low end (Strongly Disagree to Disagree) 

included three items: C1 = “I would duck below minimums to get home” (MC1 = 

2.3, SD = 1.1), C20 = “It is very unlikely that a pilot of my ability would have an 

accident” (MC20 = 2.1, SD = 0.96), and C27 = “Speed is more important than  
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Table 4.8 

Summary of Item Analysis for Hunter’s (1995) Aviation Safety Attitude Scale (ASAS) 

Itema Statementb M SD 

C1 I would duck below minimums to get home. 2.3 1.10 

C2 I am capable of instrument flight. 4.1 1.15 

C3 I am a very careful pilot. 4.2 0.81 

C4 I never feel stressed when flying. 3.0 1.18 

C5 The rules controlling flying are much too strict. 2.6 1.08 

C6 I am a very capable pilot. 4.2 0.70 

C7 I am so careful that I will never have an accident. 2.6 1.01 

C8 I am very skillful on controls. 3.8 0.81 

C9 I know aviation procedures very well. 4.1 0.66 

C10 I deal with stress very well. 3.8 0.82 

C11 It is riskier to fly at night than during the day. 3.8 0.97 

C12 Most of the time accidents are caused by things beyond the pilot's control. 2.7 1.13 

C13 I have a thorough knowledge of my aircraft. 4.1 0.71 

C14 Aviation weather forecasts are usually accurate. 3.9 0.80 

C15 I am a very cautious pilot. 4.2 0.56 

C16 The pilot should have more control over how he/she flies. 3.9 0.91 

C17 Usually, your first response is the best response. 3.2 1.02 

C18 I find it easy to understand the weather information I get before flights. 4.1 0.73 

C19 You should decide quickly and then make adjustments later. 2.9 1.13 

C20 It is very unlikely that a pilot of my ability would have an accident. 2.1 0.96 

C21 I fly enough to maintain my proficiency. 3.9 1.03 

C22 I know how to get help from ATC if I get into trouble. 4.4 0.56 

C23 There are few situations I couldn't get out of. 2.9 1.10 

C24 If you don't push yourself and the aircraft a little, you'll never know what 

you could do. 
2.4 1.11 

C25 I often feel stressed when flying in or near weather. 3.1 1.11 

C26 Sometimes you just have to depend on luck to get you through. 2.9 1.11 

C27 Speed is more important than accuracy during an emergency. 2.2 1.13 

  Overalla 93.2 10.20 

Note. N =93. All items were measured on a traditional Likert response scale (1 = Strongly Disagree to 5 = 

Strongly Agree). Thus, overall scores could range from 27–135, with higher scores indicating a higher degree 

of safety attitudes (i.e., a more positive attitude toward safety). See also Table 3.7 in Chapter 3, and Tables 4.6 

and 4.7.  
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accuracy during an emergency” (MC27 = 2.2, SD = 1.13). Item C20 also was had the 

lowest mean, and Item C27 had the lowest mean with highest variability. At the 

high end (Agree to Strongly Agree), there was only one item: C22 = “I know how 

to get help from ATC if I get into trouble” (MC22 = 4.4, SD = 0.56). This latter item 

also had least variability.  

Section D: General health questionnaire. Section D of the GA pilots risk 

perception questionnaire consisted of Goldberg and Williams’ (1988) 12-item 

General Health Questionnaire (GHQ). The GHQ was used to assess GA pilots’ 

psychological distress such as depression, anxiety, social dysfunction, and 

psychosomatic symptoms. The 12-items were measured on a 4-point Likert-type 

scale of 0 = “Not at all,” 1 = “No more than usual,” 2 = “Rather more than usual,” 

and 3 = “Much more than usual.” Overall scores could range from 0 to 36, with 

lower scores reflecting little psychological distress. 

As summarized in Table 4.9, the overall mean of the GHQ was M = 10.3 

(SD = 6.5), which is approximately 8 points lower than the midrange of 18. This 

suggests that majority of the pilots reported little psychological distress. When the 

data were disaggregated based on gender, female pilots (M = 14.9, SD = 5.4) had 

higher mean scores than male pilots (M = 10.1, SD = 6.5). Thus, male pilots 

reported less psychological distress than female pilots. Once again, the reader is 

advised to interpret this finding with caution due to the disparate sample sizes. 
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Table 4.9 

Summary of Descriptive Statistics for Goldberg and Williams’ (1988) 

General Health Questionnaire (GHQ) by Gender and Overall 

Group Na M SD Range 

Male 85 10.1 6.5 0–32 

Female 4 14.8 5.4 9–22 

Overall  89 10.3 6.5 0–32 

Note. N = 93. All items measured on a 4-point Likert-type scale consisting of 

0 = Not at all, 1 = Not more than usual, 2 = Rather more than usual, and 3 = 

Much more than usual. Thus, scores could range between 0 and 36, with 

higher scores reflecting higher levels of psychological distress. See also Table 

3.7 in Chapter 3 and Table 4.10.  
aFour participants did not report their gender.  

 

As summarized in Table 4.10, when the items of the GHQ were examined 

individually, the majority of scores had a mean of approximately M = 1 with little 

variability. The item with the highest mean score was D10 = “Have you recently 

felt that you are playing a useful part in things?” (M = 1.2, SD = 0.84), and the item 

with lowest mean score was D9 = “Have you recently been thinking of yourself as 

a worthless person?” (M = 0.3, SD = 0.70). Overall, the results indicate absence of 

any psychological distress or at worst, no more than usual. This shows that the 

sample was relatively mentally healthy.  

Section E: Aviation safety locus of control scale. Section E of the GA 

pilots risk perception questionnaire consisted of Hunter’s (2002b) Aviation Safety 

Locus of Control (ASLOC) scale. The ASLOC was used to assess the degree to 

which individuals perceive that the outcomes of the situations they experience are 

under their personal control. This 20-item scale consisted of 10 items that reflected 

an internal orientation (I), and 10 items that reflected an external orientation (E). 

All items were measured on a traditional 5-point Likert response scale ranging 
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Table 4.10 

Summary of Item Analysis for Goldberg and Williams’ (1988) General Health Questionnaire  

Itema M SD 

D1. Have you recently been able to concentrate on whatever you are doing? * 1.0 0.75 

D2. Have you recently felt capable of making decisions about things? * 0.9 0.72 

D3. Have you recently been able to face up to your problems?* 1.1 0.72 

D4. Have you recently lost much sleep over worry? 0.9 0.87 

D5. Have you recently felt constantly under strain? 0.8 0.82 

D6. Have you recently felt you could not overcome your difficulties? 0.8 0.84 

D7. Have you recently been feeling unhappy and depressed? 0.8 0.86 

D8. Have you recently been losing confidence in yourself? 0.6 0.82 

D9. Have you recently been thinking of yourself as a worthless person? 0.3 0.70 

D10. Have you recently felt that you are playing a useful part in things? * 1.2 0.84 

D11. Have you recently been able to enjoy your normal day-to-day activities? * 1.0 0.76 

D12. Have you recently been feeling reasonably happy, all things considered? * 1.0 0.78 

Overallb 10.3 6.4 

Note. N = 93. All items were measured on a 4-point Likert-type scale consisting of 0 = Not at all, 1 = Not more 

than usual, 2 = Rather more than usual, and 3 = Much more than usual. Thus, scores overall could range from 0 

to 36, with higher scores reflecting higher levels of psychological distress. See also Table 3.7 in Chapter 3, and 

Table 4.9. 
aStarred items (*)—D1, D2, D3, D10, D11, and D12—are oppositely worded and hence reverse-scored. The 

means and standard deviations for these items reflect the reverse scoring. 

 

from 1 = Strongly Disagree to 5 = Strongly Agree. Two scores were generated that 

reflected the degree of internality (LOC–I) and externality (LOC–E), with higher 

scores reflecting greater amounts of each orientation. Overall, the scores for each 

subscale could range from 10 to 50, with higher scores indicating an orientation 

toward that subscale.  

As reported in Table 4.11, pilots overall had a higher level of an internal 

LOC orientation (M = 37.2, SD = 5.2) than an external LOC orientation (M = 21.9, 

SD = 6.0. This indicates that pilots generally perceived that they have control over 

the outcomes of situations they encounter. When disaggregated by gender, the  
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Table 4.11 

Summary of Item Analysis for Hunter’s (2002c) Aviation Safety Locus of Control (ASLOC) Scale  

Locus Of 

Control 

Gender  

 

 

 

Overall Male (N = 85)  Female (N = 4) 

M SD Range M SD Range M SD Range 

Internal 37.4 5.2 22–50  34.25 4.1 29–39  37.2 5.2 22–50 

External 21.9 6.1 11–42  20.75 4.0 15–24 21.9 6.0 11–42 

 

difference between an internal LOC orientation and an external LOC orientation 

held, but male pilots tended to have a slightly higher internal LOC (M = 37.4, SD = 

5.2) than female pilots (M = 34.2, SD = 4.1). The reader is cautioned not to place 

too much emphasis on this difference because of disparate sample sizes. 

As summarized in Table 4.12, when the items of the ASLOC scale were 

examined individually relative to internal LOC, the means of all 10 items were 

greater than 3.0, which indicate that participants either were neutral in their 

response or agreed with a response. For example, the lowest scored item was E8 = 

“Most accidents are due to pilot carelessness” (M = 3.1, SD = 1.1), and the highest 

scored items were E1= “If pilots follow all the rules and regulations, they can avoid 

many aviation accidents” (M = 4.3, SD = 0.8), E6 = “Most accidents and incidents 

can be avoided if pilots use proper procedures” (M = 4.2, SD = 0.7), and E17 = 

“People can avoid getting injured if they are careful and aware of potential dangers” 

(M = 4.2, SD = 0.8).  

In contrast and as reported in Table 4.13, when the items of the ASLOC 

scale were examined individually relative to external LOC, the means of all 10  
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Table 4.12 

Summary of Item Analysis for Hunter’s (2002c) Aviation Safety Locus of Control (ASLOC) 

Subscale: Internal LOC 

Item Statement M SD 

E1 If pilots follow all the rules and regulations, they can avoid many 

aviation accidents.  

4.3 0.83 

E3 Pilots should lose their license if they periodically neglect to use safety 

devices (for example, seat belts, checklists, etc.) that are required by 

regulation.  

3.5 1.16 

E4 Accidents and injuries occur because pilots do not take enough interest 

in safety.  

3.2 1.09 

E6 Most accidents and incidents can be avoided if pilots use proper 

procedures.  

4.2 0.73 

E8 Most accidents are due to pilot carelessness.  3.1 1.10 

E10 Pilots should be fined if they have an accident or incident while 

“horsing around.”  

3.7 1.11 

E11 Most accidents that result in injuries are largely preventable.  3.7 0.95 

E14 Pilots’ accidents and injuries result from the mistakes they make.  3.5 1.01 

E17 People can avoid getting injured if they are careful and aware of 

potential dangers.  

4.2 0.79 

E19 There is a direct connection between how careful pilots are and the 

number of accidents they have.  

3.8 0.92 

Overall 37.2 5.21 

Note. N = 93, but 2 participants did not complete the ASLOC. All Items measured on a traditional Likert 

response scale ranging from 1 = Strongly Disagree to 5 = Strongly Agree. Mean scores close to 5 indicate a 

strong internal LOC. Aggregate scores could range from 10 to 50. See also Tables 4.11 and 4.13. 

 

items were less than 3.1. In fact, there was only one item with a “neutral” mean, 

namely, E2 = “Accidents are usually caused by unsafe equipment and poor safety 

regulations” (M = 3.1, SD = 1.29). All remaining nine items had means less than 

2.5, which indicate that participants disagreed with a response. Examples include 

Item E18 = “It is more important to complete a flight than to follow a safety 

precaution that costs more time” (M = 1.7, SD = 1.0) and Item E5 = “Avoiding 

accidents is a matter of luck (M = 1.8, SD = 1.0). These results support and confirm 

the notion that the participants primarily had an internal LOC orientation because 

they primarily “Disagreed” with the External LOC items. This resulted in a low  
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Table 4.13 

Summary of Item Analysis for Hunter’s (2002c) Aviation Safety Locus of Control (ASLOC) 

Subscale: External LOC 

Item Statement M SD 

E2 Accidents are usually caused by unsafe equipment and poor safety 

regulations.  

3.1 1.29 

E5 Avoiding accidents is a matter of luck.  1.8 0.97 

E7 Most accidents and injuries cannot be avoided.  2.2 1.17 

E9 Most pilots will be involved in accidents or incidents, which result in 

aircraft damage or personal injury.  

2.5 1.04 

E12 Pilots can do very little to avoid minor incidents while working.  2.3 1.04 

E13 Whether people get injured or not is a matter of fate, chance, or luck.  2.2 1.10 

E15 Most accidents can be blamed on poor FAA oversight.  1.9 0.77 

E16 Most injuries are caused by accidental happenings outside people’s 

control.  

2.5 1.13 

E18 It is more important to complete a flight than to follow a safety 

precaution that costs more time.  

1.7 1.05 

E20 Most accidents are unavoidable.  1.9 1.00 

 Overall 22.0 6.03 

Note. N = 93, but 2 participants did not complete the ASLOC. All Items measured on a traditional Likert 

response scale ranging from 1 = Strongly Disagree to 5 = Strongly Agree. Mean scores close to 5 indicate a 

strong external LOC. Aggregate scores could range from 10 to 50. See also Tables 4.11 and 4.12. 

 

aggregate score, which means pilots were less likely to associate their outcomes 

with external factors, such as luck or the actions of other people.  

Section F: Hazardous events scale. Section F of the GA pilots risk 

perception questionnaire consisted of Hunter’s (2002a) 10-item Hazardous Events 

Scale (HES), which was used to assess GA pilots’ involvement in hazardous 

aviation events. The response scale consisted of 0, 1, 2, 3, and 4 or more, and the 

scores could range from 0 to 40, with higher scores indicating that the respondent 

experienced more hazardous events.  

As summarized in Table 4.14, pilots overall had a very low involvement 

with hazardous aviation events: The overall mean score was M = 6.1 (SD = 5.4),  
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Table 4.14 

Summary of Descriptive Statistics for Hunter’s (2002a) Hazardous 

Events Scale (HES) by Gender and Overall 

Group Na M SD Range 

Male 85 6.1 5.4 0–22 

Female 4 5.8 5.4 0–13 

Overall  89 6.1 5.4 0–22 

Note. N = 93. All items were measured on a frequency scale from 0 to 4 or 

more. Thus, overall scores could range from 0–40, with higher scores 

indicating higher frequency of experiencing hazardous events. 
aFour participants did not report their gender.  

 

and overall scores ranged from 0 to 22. When disaggregated by gender, female 

pilots tended to have lower involvement with hazardous aviation events (M = 5.75, 

SD = 5.4) than male pilots (M = 6.1, SD = 5.4), and females also had a smaller 

range of hazardous events, from 0 to 13 versus 0 to 22 for male pilots.  

As summarized in Table 4.15, when the items of the HES were examined 

individually the mean scores were relatively small and stable, with means ranging 

from a low of M = 0.0 (SD = 0.18) for Item F8 = “During the last 24 months how 

many times have you had an engine quit because of fuel starvation, either because 

you ran out of fuel or because of an improper pump or fuel tank selection?” to a 

high of M = 1.8 (SD = 1.55) for Item F10 = “During the last 24 months how many 

times have you turned back or diverted to another airport because of bad weather 

while on a VFR flight?” The only other item that had mean score greater than 1 

was Item F9 = “During the last 24 months how many times have you flown into 

areas of instrument meteorological conditions, when you were not on an instrument 

flight plan?” (M = 1.4, SD = 1.54).  
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Table 4.15 

Summary of Descriptive Statistics Results of the Hazardous Events Scale (HES) 

Item Statement M SD 

F1 During the last 24 months how many aircraft accidents have you been in 

(as a flight crew member)? 
0.1 0.47 

F2 During the last 24 months how many times have you run so low on fuel 

that you were seriously concerned about making it to an airport before you 

ran out? 

0.3 0.63 

F3 During the last 24 months how many times have you made a 

precautionary or forced landing at an airport other than your original 

destination? 

0.7 1.11 

F4 During the last 24 months how many times have you made a 

precautionary or forced landing away from an airport? 
0.1 0.58 

F5 During the last 24 months how many times have you inadvertently stalled 

an aircraft? 
0.8 1.23 

F6 During the last 24 months how many times have you become so 

disoriented that you had to land or call ATC for assistance in determining 

your location? 

0.2 0.45 

F7 During the last 24 months how many times have you had a mechanical 

failure, which jeopardized the safety of your flight? 
0.6 1.13 

F8 During the last 24 months how many times have you had an engine quit 

because of fuel starvation, either because you ran out of fuel or because of 

an improper pump or fuel tank selection? 

0.0 0.18 

F9 During the last 24 months how many times have you flown into areas of 

instrument meteorological conditions, when you were not on an 

instrument flight plan? 

1.4 1.54 

F10 During the last 24 months how many times have you turned back or 

diverted to another airport because of bad weather while on a VFR flight? 
1.8 1.55 

  Overalla 6.1 5.44 

Note. N = 93. The 10 items of Hunter’s (2002a) HES were measured on a frequency scale from 0 to 4 or more, 

with higher scores indicating that respondents experienced more hazardous events. 
aOverall scores could range from 0–40, with higher scores indicating higher frequency of experiencing 

hazardous events. 

 

Section G: Demographics. The last section of the GA pilots risk 

perception questionnaire consisted of researcher-constructed items that asked 

participants to self-report specific personological characteristics as well as 

information related to their flight experience. The reader is reminded that a 
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summary of these data was presented in Table 3.1—3.6 in Chapter 3 as part of the 

sample description.  

Summary of Participants’ Experiences and Affective Domain 

Based on the participant’s responses to the items on all of the targeted 

instruments described above, the general profile of the current study’s sample of 

GA pilots consisted of individuals who (a) have a relatively high-risk perception, 

(b) relatively high degree of self-efficacy, (c) have positive attitudes toward 

aviation safety, (d) are relatively mentally healthy sound with little to no 

psychological distress, (e) have a more internal LOC orientation than an and 

external LOC orientation, and (f) were involved in very few hazardous aviation 

events.  

Inferential Statistics 

Overview. The purpose of the current study was to examine factors that 

contributed to general aviation (GA) pilots engaging in risky behavior based on 

their perceptions (or misperceptions) of risk, which could then be manifested as an 

increase in risk tolerance. The initial factors I targeted were partitioned into three 

functional sets—Set A = Demographics, Set B = Flight Experiences, and Set C = 

Affective Domain—and the hypothesized relationship among these sets was 

provided in Figure 1.1 in Chapter 1. The research methodology/design that best fit 

the study was explanatory correlational. A correlational research methodology was 

appropriate because I examined a single group (GA pilots) and their relationship 
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across several measures. According to Ary, Jacobs, and Sorensen (2010), an 

explanatory study helps identify relationships among variables, which then can be 

used to help clarify an understanding of some phenomena.  

In the current study, I employed two statistical procedures: hierarchical 

multiple regression and mediation analysis. The former was used to determine the 

corresponding aggregate R2 and incremental R2 (i.e., sR2) values to identify the 

amount of variance in risk perception scores being explained by the targeted 

variables. The results from this analysis were used to answer Research Question 1. 

The latter was used to test the hypothesized mediation effect of the affective 

domain between demographics and risk perception, and between flight experience 

and risk perception (see Figure 1.1 in Chapter 1). The results from this analysis 

were used to answer Research Questions 2 and 3.  

Preliminary data screening. Prior to examining the hypothesized 

relationships depicted in Figure 1.1, I performed several preliminary data screening 

activities to prepare the data set for primary analysis. These activities included 

modifying the initial dataset, conducting outlier and missing data analyses, 

checking for multicollinearity, and confirming that the dataset was compliant with 

the assumptions of regression analysis. Following is a summary of these activities.  

Data set modifications. To prepare the data set for analysis, I made several 

modifications to the initial data set I received from survey monkey, which was the 

website that hosted the Risk Perception Questionnaire.  The first set of 
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modifications I made to the raw data set I received from SurveyMonkey was 

housekeeping oriented. These included: (a) changing the initial data types from 

nominal variables to continuous variables where appropriate; (b) adding a new 

“case number” column, which enabled me to maintain the correct numerical order 

of the cases relative to the original raw data set whenever I sorted the data to 

conduct various manipulations; and deleting columns related to participants’ 

response IDs, start date, end date, IP addresses, timestamps, names, custom data, 

and email list columns.  

In addition to these changes, I also made several substantive modifications. 

A brief summary follows: 

• Because of the lack of variability and disparate sample sizes for 

participants’ marital status, I created a single dummy coded variable (X3) 

to represent the comparison between Married vs. Not Married, where Not 

Married included (a) single but never married, (b) single but cohabitating 

with a significant other, (c) in a domestic partnership or civil union, (d) 

separated, (e) divorced, and (f) widowed.  

• Because of the lack of variability and disparate sample sizes for 

participants’ race/ethnicity, I restructured this factor into three 

independent subgroups: White; Black; and Other, which consisted of (a) 

Hispanic–Latino or Spanish origin, (b) American Indian or Alaskan 

Native, (c) Asian, (d) Native Hawaiian or other pacific islander, and (d) 
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any other race/ethnic group. I then dummy coding these variables with 

X4a = Black, X4b =Other, and White as the reference group.  

• Because of the lack of variability and disparate sample sizes for 

participants’ highest level of education level, I restructured this factor into 

three independent subgroups: 4-year college degree; graduate degree 

(master’s or doctoral); and 2-year college degree or less, which consisted 

of (a) less than a high school degree, (b) high degree or equivalent, (c) 

some college but no degree, and (d) associate degree. I then dummy 

coded these variables with X5a = 2-year college degree or less, X5b = 

graduate degree, and 4-year degree as the reference group.  

• Because of the lack of response to the Risk Perception–Self” scale, which 

initially was to be a second dependent measure, I deleted this variable 

from the final data set.  

• Working with the oppositely worded items on the “General Health 

Questionnaire” (GHQ), I reverse coded the responses to generate a 

meaningful aggregate sum (lower scores imply better general health).   

• I coded all of the nominal variables using a dummy coding strategy (See 

Table 3.6 in Chapter 3).  

• I separated “complete” cases from “incomplete” cases. Of the initial 

sample, 34 of 127 cases (27%) had either no or incomplete data. As a 

result, these cases were deleted, which reduced the sample size to N = 93.  
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Missing data. Missing and incomplete data typically occur when 

participants forget or opt not to complete survey items. In addition to the 34 

incomplete cases that were reported above, data were missing on some of the 

variables. For example: (a) one participant did not respond to the GHQ; (b) two 

participants did not respond to the Aviation Safety Attitude Scale (ASAS), New 

General Self-Efficacy Scale (NGSES), and the Internal Locus of Control (LOC) 

scale; (c) three 3 participants did not respond to the External LOC scale; (d) four 

participants did not report their gender, race/ethnicity, education level, total 

multiengine hours, total single engine hours, and total PIC hours; (e) five 

participants did not report marital status, total flight hours, and number of ratings; 

and (f) six participants did not report their age and type of flight training.  

Following Cohen et al.’s (2003) recommendation to treat missing data as 

information, I followed their guidelines to determine if the data were missing 

randomly or systematically. In each missing data analysis, the data were found to 

be missing randomly. As a result and per Cohen et al.’s guidelines, I imputed the 

missing data with the respective means of each variable. With respect to the Risk 

Perception–Self instrument, which was addressed above, the amount of missing 

data for this scale exceeded Cohen et al.’s threshold for treating missing data and 

therefore the reader is reminded that this dependent variable was eliminated from 

the study. A summary of these missing data resolutions is provided in Table 4.16. 
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Table 4.16 

Summary of Missing Data Resolution 

IVa 

Variable 

Type 

Coding 

Strategyb N  % Resolutionc 

X1 Nominal Dummy 4 4.3% Plugged w/mean (M = 0.04)  

X2 Continuous - 6 6.5% Plugged w/mean (M = 29.3) 

X3  Nominal Dummy 5 5.4% Plugged w/mean (M = 0.33)  

X4a, X4b  Nominal Dummy 4 4.3% Plugged w/mean (M4a =0.29, M4b = 0.18) 

X5a, X5b Nominal Dummy 4 4.3% Plugged w/mean (M5a =0.22, M5b = 0.33) 

X6 Continuous - 5 5.4% Plugged w/mean (M = 1292)  

X7 Continuous - 4 4.3% Plugged w/mean (M = 816.33)  

X8 Continuous - 4 4.3% Plugged w/mean (M = 457.15)  

X9 Continuous - 4 4.3% Plugged w/mean (M = 610.99)  

X10 Nominal - 6 6.5% Plugged w/mean (M = 0.4) 

X11 Continuous - 5 5.4% Plugged w/mean (M = 610.99 

X12 Continuous - 6 6.5% Plugged w/mean (M = 6.07) 

X13 Continuous - 2 2.2% Plugged w/mean (M = 34) 

X14 Continuous - 2 2.2% Plugged w/mean (M = 90.11) 

X15 Continuous - 1 1.0% Plugged w/mean (M =10.25)  

X16a Continuous - 2 2.2% Plugged w/mean (M =31.14) 

X16b Continuous - 3 3.0% Plugged w/mean (M =21.97) 

Note. N = 93. 
aX1 = Gender; X2 = Age; X3 = Marital status (Not Married vs. Married); X4a = Black vs. White and 

X4b = Other vs. White,; X5a  = 2-year college or less vs. 4-year college degree and X5b  = graduate 

degree vs. 4-year college degree X6 = Flight hours, X7 = Multiengine hours; X8 = Single Engine 

hours; X9 = PIC hours; X10 = Flight training (Part 61 vs. Part 141); X11 = Number of FAA certificate 

ratings; X12 = HES scores; X13 = NGSES scores; X14 = ASAS scores; X15 = GHQ scores; X16a = 

ASLOC–Internal scores, and X16b = ASLOC–External scores,  

 

Outlier Analysis. Outliers are extreme scores relative to a given data set and 

can either be contaminated data or rare cases. Contaminants may occur from errors 

in executing the research, inaccurate measurement of the dependent variable, data 

entry/keying errors, errors from data analysis, or inattentive participants (Cohen et 

al., 2003). For example, in the context of the current study, a rare case might be a 

GA pilot who has 10 years of flight experience but inadvertently entered his or her 
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flight hours as 10.5 instead of 10,500. Rare cases are just that, namely, they reflect 

an accurate measurement but are extreme relative to the given data set. For example, 

in the context of the current study, a rare case might be a GA pilot who has 40,000 

flight hours. Depending on how outliers affect the results of a study, it might be 

appropriate in some instance to keep the rare cases in the data set because they 

reflect realty whereas in other it would be prudent to eliminate contaminants if they 

cannot be reconciled.  

Because outliers are generally inconsistent with other data points, 

researchers are encouraged to examine them because they have the potential to 

produce results that are inaccurate or not representative of the group. In the current 

study, I performed an outlier analysis using Jackknife distances and nine cases were 

flagged. I examined each case separately to determine if it was a rare case or 

contaminant. Upon careful observation, I determined that all nine outliers were rare 

cases, and they were with respect to age, flight time, and ratings. For example, one 

case involved a 48-year-old male who reported 20,000 total flight hours, another 

case involved a 33-year-old female who reported 68 total flight hours, and a third 

case involved a 40-year-old male who reported 4,600 flight hours and seven FAA 

ratings. I then ran two simultaneous regression analyses: one in the presence of 

outliers and one in the absence of these outliers. Because the results showed little 

difference in key parameters such as R2, F, and RMSE, I decided to keep the rare 

cases outliers in the final data set.  
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Regression assumptions. The targeted sets of independent variables and 

dependent variable were tested for compliance with the assumptions of multiple 

regression. According to Cohen et al. (2003), six underlying assumptions must be 

met to ensure proper evaluation of the relationship involving the independent 

variables and the dependent measure when using a multiple regression strategy. If 

any of the six regression assumptions are not met, the result of the statistical 

analysis might be inaccurate. These assumptions are multiple linearity, correct 

specification of the IVs, perfect reliability, homoscedasticity of the residuals, 

independence of the residuals, and normality of the residuals. A brief discussion of 

each assumption follows. 

Linearity. Multiple regression assumes that the form of the relationship 

between the continuous independent variables and the dependent variable is linear. 

To check whether this assumption was met, I followed Cohen et al.’s (2003) 

guidelines by conducting a residual analysis in which the residuals were plotted 

against the predicted values. This plot produced no noticeable pattern. This was 

confirmed by superimposing a Kernel smoother line, which followed the general 

trend of the data. Therefore, the data set was compliant with the linearity assumption.  

Correct specification of the IVs. The second regression assumption refers to 

the process of including variables in the model that truly belong in the model. For 

the current study, the variables I targeted—as well as the hypothesized relationship 

among these variables—were based on prior research and theory as presented in 
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Chapter 2. Nevertheless, it is still possible that some of these variables were 

inappropriate relative to the current study’s sample data. It also is possible that I did 

not target all the appropriate variables. Because I could not confirm this latter 

situation, I followed Cohen et al.’s (2003) guidelines to confirm the former by 

examining corresponding leverage plots of the targeted factors. These plots 

examined the relationship between the residuals of the dependent variable and the 

residuals of the targeted IV. The leverage plots revealed that three factors were not 

correctly specified: X7 = Multiengine hours, X8 = Single engine hours, and X9 = PIC 

hours. These three IVs also reflected high multicollinearity (VIFs between 60 and 

800). As a result, these three variables were eliminated from the final model.  

Perfect reliability. The third assumption states that each IV in the regression 

equation is assumed to be measured without error. This is important because the 

regression line of best fit should have small deviations between what is observed 

and what is predicted. Measurement error commonly leads to bias in the estimate of 

the regression coefficients and their standard errors as well as incorrect significance 

tests and confidence intervals. Cohen et al. (2003) indicated that a reliability 

coefficient greater than .70 is acceptable in practice. Therefore I addressed this 

assumption by calculating the reliability coefficients using Cronbach’s alpha for 

each of the instruments that represented independent variables.  

As presented in Table 3.7 in Chapter 3: (a) X12 = scores on the Hazardous 

Event Scale (HES) had a reliability coefficient of  = .74, (b) X13 = scores on the 
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New General Self-Efficacy Scale (NGSES) had a reliability coefficient of  = .87, 

(c) X14 = scores on the Aviation Safety Attitude Scale (ASAS) had a reliability 

coefficient of  = .80, (d) X15 = scores on the General Health Questionnaire (GHQ) 

had a reliability coefficient of  = .89; (e) X16a = scores on the Aviation Safety 

Locus of Control–Internal (ASLOC–I) had a reliability coefficient of  = .72, and 

(f) X16b = scores on the Aviation Safety Locus of Control–External (ASLOC–E) 

had a reliability coefficient of  = .76. As a result, the current study’s data set was 

compliant with the perfect reliability assumption. 

Homoscedasticity of the residuals. This assumption states that the variance 

of the dependent measure is the same for any specific observation of an IV. In other 

words, for any value of the independent variable X, the variance of the residuals 

around the regression line in the population is assumed to be constant. As such, the 

variance of the residuals should not be related to any of the IVs or to the predicted 

values; otherwise, the results obtained from the analysis will be incorrect. This 

assumption can be examined by plotting the residual against the predicted value 

used in the linearity assumption. Because there was no discernable pattern in this 

plot, which was confirmed by the Kernel smoother line, the homoscedasticity of the 

residuals assumption was met. 

Independence o f the residuals. In addition to the constant variance of 

residuals, the residuals of the observations also must be independent of each 

another. There also must be no relationship among the residuals for any subset of 
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cases in the analysis. In other words, it is assumed that each response comes from a 

different, unrelated case. To determine if this assumption was met, I performed a 

residual analysis in which the residuals were plotted against the case numbers. This 

plot yielded no discernable patter. This was confirmed by examining the Kernel 

smoother line relative to the fit line in which the former followed the general trend 

of the latter. As a result, the current study’s data set was compliant with the 

independence of the residuals assumption.  

Normality of the residuals. The last assumption states that for any value of 

the IV, the residuals around the regression line are assumed to have a normal 

distribution. Of the six assumptions, violation of the normality assumption is not 

considered to be detrimental to the study’s results—particularly with large sample 

sizes (> 200)—because of the robustness of the multiple regression strategy. 

Nevertheless, I checked for compliance with this assumption by examining the q-q 

plot of the residuals with a superimposed normal line and a 95% confidence band. 

Nearly all of the data coincided with the line, and all of the data were enclosed 

within the confidence band. Furthermore, the corresponding Shapiro-Wilk W test 

of Goodness-of-Fit was not significant (p = .3878), which confirmed that the 

normality assumption was satisfied.  

Summary of preliminary analyses. As a result of preliminary data 

screening discussed in this section, the initial data set was revised relative to the 

sample size and number of variables. The initial sample size was N = 126, but 33 
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cases with incomplete or missing data on the DV were eliminated. This reduced the 

final sample size to N = 93. With respect to the number of variables, the initial data 

set had 19 IVs (See Table 3.8 in Chapter 3), when the modifications to the data set 

and the elimination of variables based on the preliminary data screening were 

applied, the data set was reduced to 16 IVs. Thus, the final data set used to test the 

study’s hypothesis consisted of N = 93 and 16 IVs. Table 4.17 contains a summary 

of the variables used for the primary analyses and hypotheses testing.  

Primary analysis 1: Hierarchical regression.  The first primary analysis 

was performed relative to Research Question 1 and its respective hypotheses. 

Following Cohen et al.’s (2003) guidelines, I conducted a hierarchical multiple 

regression analysis in which scores on the dependent variable (Risk Perception—

Other) was regressed on the targeted three sets of independent variables using the 

entry order A-B-C, where Set A = Demographics, Set B = Flight Experience, and 

Set C = Affective Domain. Table 4.18 contains a summary of the results of these 

analyses, and a discussion of the unique contribution each set made in the presence 

of the other sets follows. I also provide a brief discussion of any follow-up results 

as warranted. 

Set A = Demographics. The first set of factors to enter the analysis was 

from Set A = Demographics: X1 = Gender, X2 = Age, X3 = Marital status, X4a = 

Black vs. White, X4b  = Other vs. White, X5a  = 2-year college degree or less vs. 4-

year college degree, and X5b = Graduate degree vs. 4-year college degree. As  
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Table 4.17 

Summary and Description of Independent and Dependent Variables Post Preliminary Data 

Screening (Compare against Table 3.8 in Chapter 3) 

Sets/Variables Description 

Set A = Demographics 

X1 = Gender  X1 was categorical and dummy coded to represent females vs. males. 

X2 = Age X2 was continuous and measured in years. 

X3 = Marital status X3 was categorical and dummy coded to represent married vs. not 

Married. 

X4a, X4b  = Race/Ethnicity X4a and X4b were categorical and dummy coded to represent three 

levels of race/ethnicity: X4a = Black vs. White, X4b = Other vs. White. 

X5a, X5b = Education level X5a and X5b were categorical and dummy coded to represent three 

levels of education: X5a = 2-year college or less vs. 4-year college 

degree, X5b  = graduate degree vs. 4-year college degree. 

Set B = Flight Experiences 

X6 = Flight hours X6 was continuous and represented total hours of flight time. 

X10 = Flight training 

 

X10 was categorical and dummy coded to represent Part 61 vs. Part 141. 

X11 = Number of FAA 

certificate ratings  

X11 was continuous and represented the number of FAA certificate 

ratings pilots, including private pilot license (PPL), commercial pilot, 

airline transport pilot (ATP), certified flight instructor (CFI), certified 

flight instructor–instrument (CFII), and multiengine–instrument (MEI). 

X12 = HES scores X12 was continuous and represented scores on Hunter’s (2002a) 

Hazardous Events Scale (HES).  

Set C = Affective Domain 

X13 = NGSES scores X13 was continuous and represented scores on Chen et al.’s (2001) 

New General Self-Efficacy Scale (NGSES).  

X14 = ASAS scores X14 was continuous and represented scores on Hunter’s (1995) 

Aviation Safety Attitude Scale (ASAS).  

X15 = GHQ scores X15 was continuous and represented scores on Goldberg and 

Williams’ (1988) General Health Questionnaire (GHQ).  

X16a, X16b = ASLOC 

scores 

X16a and X16b were continuous and represented scores on Hunter’s 

(2002a) Aviation Safety Locus of Control (ASLOC) with X16a = 

Internal LOC and X16b = External LOC. 

Set D = Dependent Variables  

Y = Risk Perception–

Other 

Y = was continuous and represented scores on Hunter’s (2002), Risk 

Perception–Other scale.  

 

reported in Table 4.18 (Model 1), these seven factors collectively explained 8.3% 

of the variance in the Risk Perception–Other scores. This contribution, however, 

was not statistically significant, R2 = .083, F(7, 85) = 1.10, p = .3683. The reader  
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Table 4.18 

Summary of the Results from Hierarchical Regression 

Factora 

GA Pilots’ Demographics, Flight Experiences, and Affective Domain 

Model 1 Bb  Model 2 Bc  

Model 3d 

B Lower 95% CI Upper 95% CI 

Constant 1013.78  1048.56  426.02 - 92.4 944.4 

X1 96.57  93.18    67.74 - 111.1 246.6 

X 2 3.94    3.77     8.60* 1.2 16.0 

X3 -12.76      - 9.86  - 62.20 - 158.4 34.0 

X4a -5.44    - 45.71   - 32.04 - 122.5 58.4 

X4b -24.81      - 2.08  - 6.83 - 103.6 89.9 

X5a 27.07      13.98   23.22 - 81.8 128.2 

X5b -100.13*    - 47.04   - 15.38 - 115.8 85.1 

X6         0.00068    0.00160      - 0.01500 0.01820 

X10     - 32.51   - 31.59 - 108.3 45.1 

X11       13.24     1.65 - 22.6 25.9 

X12      - 10.55*   - 12.36** - 21.5 - 3.3 

X13       4.39 - 8.2 17.0 

X14     - 4.51 - 9.5 0.4 

X15       1.11 - 5.3 7.6 

X16a     11.93** 4.6 19.3 

X16b     15.09*** 8.7 21.5 

Statistical Results 

R2 .083  .138  .385***  

F 1.10  1.18  2.93  

R2   .055  .247***  

F   1.29  6.10  

Note. N = 93. Set entry order was A-B-C.  
aSet A= GA pilots’ Demographics, which consisted of X1 = Gender (Female vs. Male), X2 = Age, X3 = Marital 

status (Not Married vs. Married), X4 = Race/Ethnicity where X4a = Black vs. White and X4b = Other vs. White, 

X5 = Education level where X5a = 2-year college degree or less vs. 4-year college degree and X5b = graduate 

degree vs. 4-year college degree. Set B = GA pilots’ Flight Experience, which consisted of X 6 = Total flight 

hours, X10 = Type of flight training (Part 61 vs. Part 141), X11 = Number of ratings, and X12 = Hazardous Events 

Scale (HES) scores. Set C = GA pilots’ Affective Domain, which consisted of X13 = scores on the New General 

Self-Efficacy Scale (NGSES), X14 = scores on the Aviation Safety Attitudes Scale (ASAS), X15 = scores on the 

General Health Questionnaire (GHQ), and X16 = scores on the Aviation Safety Locus of Control (ASLOC) scale 

where X16a = Internal LOC and X16b = External LOC. bModel 1 corresponds to Y = GA pilots’ risk perception 

scores regressed on Set A. cModel 2 corresponds Y = GA pilots’ risk perception scores regressed on Set B in the 

presence of Set A. dModel 3 corresponds to Y = GA pilots’ risk perception scores regressed on Set C in the 

presence of Sets A and B. 

* p < .05. **p < .01. ***p < .001. 
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will note that X5b = Graduate degree vs. 4-year college degree was significant (B5b = 

-100.13, p = .0288). Although this indicates that GA pilots with a graduate degree 

averaged 100 points fewer than those with a 4-year college degree on the Risk 

Perception—Other scale (i.e., lower risk perception), this significance is at an 

inflated alpha level of  = .30 because the overall omnibus was not significant. 

Therefore, the reader should be cautious when interpreting this finding.  

Set B = Flight experience. The second set of factors to enter the analysis 

was from Set B = Flight Experience: X6 = Flight hours, X10 = Type of flight training, 

X11 = Number of FAA certificate ratings, and X12 = HES scores. As reported in 

Table 4.18 (Model 2), when these four factors entered the analysis in the presence 

of Set A, the 11 factors of Sets A and B collectively explained 13.8% of the 

variance in the Risk Perception–Other scores. This collective contribution, however, 

was not statistically significant, R2 = .138, F(11, 81) = 1.18, p = .3163. The reader 

will note that X12 = Hazardous Event Scale had an indirect (B12 = -10.55) and 

significant (p = .0377) relationship with risk perception: As the number of 

hazardous events GA pilots experienced increased, their level of risk perception 

decreased. However, similar to the previous discussion, the reader is cautioned in 

making this interpretation because the overall omnibus was not significant, and 

therefore this significance comes at an inflated alpha level of  = .43.  

Relative to Research Question 2, I also examined the increment Set B made 

in the presence of Set A. As reported in Table 4.18, the unique contribution the four 
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factors of Set B made in explaining the variance in risk perception scores was not 

significant, sR2 = .055, F(4, 81) = 1.29, p = .2809. As a result, no further follow-up 

was warranted. 

Set C = Affective domain. The third set of factors to enter the analysis was 

from Set C = Affective Domain: X13 = NGSES scores, X14 = ASAS scores, X15 = 

GHQ scores, X16a = ASLOC–Internal, and X16b = ASLOC–External. As reported in 

Table 4.18 (Model 3), when these five factors entered the analysis in the presence 

of Sets A and B, the 16 factors of Sets A, B, and C explained 38.5% of the variance 

in Risk Perception–Other scores. This collective contribution was statistically 

significant, R2 = .385, F(16, 75) = 2.93, p = .0009, and the significance was relative 

to four factors: one demographic factor (X2 = Age), one flight experience factor 

(X12 = HES scores), and two affective domain factors (X16a = ASLOC–Internal and 

X16b = ASLOC–External). A brief discussion of each follows. 

X2 = Age. As reported in Table 4.18 (Model 3), GA pilots’ age had a 

positive and significant relationship with risk perception: For every 1-year increase 

in age, risk perception scores on average increased by 8.6 points, B2 = 8.6, t(75) = 

2.31, p = .0239, 95% CI = [1.17, 16.04]. Based on this result, it appears that older 

GA pilots have a higher level of risk perception. 

X12 = HES scores. As reported in Table 4.18 (Model 3), GA pilots’ HES 

scores had a significant and negative relationship with risk perception scores: For 

every 1-unit increase in HES scores, risk perception scores decreased on average by 
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12 points, B12 = -12.36, t(75) = -2.71, p = .0084, 95% CI = [-21.45, -3.27]. Based 

on this result, it appears that as GA pilots experience more hazardous aviation 

events, their level of risk perception decreases. 

X16a = ASLOC– Internal. As reported in Table 4.18 (Model 3), GA pilots’ 

internal ASLOC scores had a significant and positive relationship with risk 

perception scores: For every 1-unit increase in ASLOC– Internal scores, risk 

perception scores increased on average by approximately 12 points, B16a = 11.926, 

t(75) = 3.24, p = .0018, 95% CI =[4.60, 19.26]. Based on this result, it appears that 

as GA pilots become more internally oriented with respect to their locus of 

control—that is, they feel more in control of their outcome—their level of risk 

perception also increases.  

X16b = ASLOC– External. As reported in Table 4.18 (Model 3), GA pilots’ 

external ASLOC scores had a significant and positive relationship with risk 

perception scores: For every 1-unit increase in External LOC score, risk perception 

scores increased on average by approximately 15 points, B16b = 15.09, t(75) = 4.69, 

p < .0001, 95% CI = [8.67, 21.50]. Based on this result, it appears that as GA pilots 

become more externally oriented with respect to their locus of control—that is, they 

blame outside forces for their outcomes—their level of risk perception also 

increases.  

Relative to Research Question 3, I also examined the increment Set C made 

in the presence of Sets A and B. As reported in Table 4.18 (Model 3), the five 
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factors of Set C = Affective Domain uniquely explained nearly 25% of the variance 

in risk perception scores, and this collective contribution was significant, sR2 = .247, 

F(5, 76) = 6.10, p < .0001. As a result, further follow-up was warranted.  

As reported in Table 4.19, when the risk perception scores were regressed 

on the five affective domain factors, these collective factors unique explained—in 

the absence of any other factors—22% of the variance in risk perception scores and 

this was significant, R2 = .22, F(5, 86) = 4.87, p = .0006. Furthermore, of these five 

factors, three were significant. A brief discussion of each follows. 

X15 = GHQ. As reported in Table 4.19, GA pilots’ general health had a 

positive and significant relationship with risk perception: For every 1-unit increase 

in general health questionnaire scores, risk perception scores on average increased 

by 6.21 points, B15 = 6.21, t(76) = 2.08, p = .0403, 95% CI = [0.28, 12.14]. Based 

on this result, it appears that as GA pilots’ psychological distress—that is, their 

 

Table 4.19 

Summary of Follow-up Regression Analysis for Set C = Affective Domain 

Factora B SE t(76) p Lower 95%  Upper 95%  

Intercept 641.44 230.96 2.78 .0067 182.31 1100.6 

X13 = NGSES 4.08 6.03 0.68 .5001  -7.90 16.07 

X14 = ASAS  -3.77 2.37  -1.59 .1153  -8.48 0.94 

X15 = GHQ 6.21 2.98 2.08 .0403* 0.28 12.14 

X16a = Internal LOC Score 8.85 3.61 2.45 .0164* 1.67 16.04 

X16b = External LOC Score 12.12 3.16 3.84 .0002*** 5.84 18.40 

Note. N = 93. R2 = .22, F(5, 86) = 4.87, p = .0006. 
aX13 = scores on the New General Self-Efficacy Scale (NGSES), X14 = scores on the Aviation Safety Attitudes 

Scale (ASAS), X15 = scores on the General Health Questionnaire (GHQ), and X16 = scores on the Aviation 

Safety Locus of Control (ASLOC) scale where X16a = Internal LOC and X16b = External LOC. 

*p < .05. **p < .01. ***p < .001.  
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level of depression, anxiety, social dysfunction, and psychosomatic symptoms—

increases, so too does their level of risk perception.  

X16a = ASLOC– Internal and X16b = ASLOC– External. As reported in Table 

4.19, GA pilots’ internal and external ASLOC scores had a significant and positive 

relationship with risk perception scores: For every 1-unit increase in ASLOC– 

Internal and External scores, risk perception scores increased on average, 

respectively, by nearly 9 points, B16a = 8.85, t(76) = 2.45, p = .0164, 95% CI =[1.67, 

16.04], and 12 points, B16b = 12.12, t(76) = 3.84, p = .0002, 95% CI =[5.84, 18.40]. 

These respective results are nearly identical to those reported earlier when these 

factors were in the presence of both demographic and flight experience variables. 

Thus, it appears that significant increase in GA pilots’ level of risk perception 

relative to their aviation safety locus of control is unique and not influenced by 

these other factors.  

Final comment on hierarchical regression results. Before closing out this 

section of Primary Analysis 1, the reader is directed to Table 4.18, Model 3. Note 

that the 95% CI reported for X6 = Total flight hours is [-0.0149, 0.0182], which 

indicates that 95% of the time in the population of GA pilots we would expect risk 

perception scores on average to vary between a decrease of 1.49 points to an 

increase of 1.82 points for every 100-hour increase in total flight time. Although 

this result was not statistically significant, its accuracy in parameter estimation 
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(AIPE) is high. In other words, this narrow interval reflects a highly accurate 

estimation of the impact total flight hours have on risk perception.  

Primary analysis 2: Mediation.  The second primary analysis was 

performed relative to Research Questions 2 and 3, and their respective hypotheses. 

The reader will note from the hypothesized causal model given in Figure 1.1 

(Chapter 1) that two mediating relationships were posited: (a) pilots’ affective 

domain (Set C) would mediate the relationship between pilots’ demographics (Set 

A) and their risk perception scores, and (b) pilots’ affective domain (Set C) would 

mediate the relationship between pilots’ flight experiences (Set B) and their risk 

perception scores. Prior to discussing these analyses, an overview of the concept of 

mediation is presented. 

Overview of mediation. Citing Baron and Kenny (1986), Bennett wrote, “a 

mediator is a variable that specifies how the association occurs between an 

independent variable and an outcome variable (and) is only tested when there is a 

significant direct effect between the independent variable and the outcome 

variable…” (p. 416). A conceptual model of a mediator effect is shown in the 

following diagram where M is a mediating variable.   

X  M  Y 

In this diagram the reader will note that the effect of X on Y is completely 

eliminated and is being carried by M. As a result, this conceptual model represents 

complete, or full, mediation.  
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Figure 4.1. Statistical model of a mediator effect. (Source: Bennett, 2000, p. 418.) 

 

It also is possible for the mediator to partially account for the X–Y 

relationship as illustrated in Figure 4.1. This is referred to as partial mediation 

because X’s influence on Y is reduced when in the presence of the mediator. In this 

context the X  Y path is referred to as the indirect effect when X is in the presence 

of M.  

A mediator effect should only be tested if there is a significant direct 

relationship between the independent variable and the dependent measure; 

otherwise, there would be no relationship to mediate. A mediator effect can be 

tested using multiple regression via three regression equations:  

• The first equation involves regressing M on X. In this context, the 

mediator, M, serves as the dependent variable. The results of this analysis 

must be significant—that is, X must be a significant predictor of M.  

• The second equation regressing X on Y. As noted above, the results of this 

analysis also significant otherwise there would be no relationship to 

mediate.  
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• The third equation involves a simultaneous multiple regression in which 

the dependent variable, Y, is regressed on both X and M. 

Examining the results of this third equation, a mediator effect is present if the 

following two conditions are met: (a) there must be a significant relationship 

between X and M, and (b) there must be a change in the relationship between X and 

Y relative to its level of significance. In the case of full mediation, the relationship 

between X and Y in the presence of M will not be significant. For example, if the 

relationship between X and Y in the second equation is significant for p = .0025, but 

in the presence of M the p value between X and Y is now p > .05, then M is fully 

mediating the relationship between X and Y. On the other hand, if the relationship 

between X and Y in the second equation is significant for p = .0025, but in the 

presence of M the p value between X and Y is now p = .0437, then M is partially 

mediating the relationship between X and Y. This is because X maintained its 

significant effect on Y, but this effect was diminished in the presence of M.  

Mediation 1: Set A  Set C  Y. To examine the extent to which the 

affective domain mediated the relationship between demographics and risk 

perception, I first determined which factors in Set A = Demographics had a 

significant relationship with Y = Risk Perception scores; otherwise, there would be 

no relationship to mediate. (This is the X  Y path.) To do this I performed seven 

separate bivariate regression analyses to determine the zero-order relationships 

between Y and the Set A variables: X 1 = Gender (male vs. female), X2 = Age, X3 =  
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Table 4.20 

Summary of Zero-Order Relationships between Y = Risk Perception Scores 

and Set A = Pilots’ Demographics  

Set A Factors Bi ti (91) pi 

X1 = Gender (female vs. male) 73.87 91.31 .4206 

X2 = Age 1.14 0.46 .6454 

X3 = Marital status (not married vs. 
married) -8.07 -0.20 

.8429 

X4a = Race/Ethnicity (Black vs. White) -6.62 -0.16 .8733 

X4b  = Race/Ethnicity (Other vs. White) -30.07 -0.61 .5418 

X5a = Education level (2-year vs. 4-year) 41.96 0.93 .3535 

X5b = Education level (graduate vs. 4-year) -81.13 -2.07 .0412* 

Note. N = 93.  

*p < .05. 

 

 

Marital Status (not married vs. married), X4 = Race/Ethnicity where X4a = Black vs. 

White) and X4b = Other vs. White), and X5 = Education Level where X5a = 2-year 

college degree vs. 4-year college degree) and X5b = graduate degree vs. 4-year 

college degree). As reported in Table 4.20, only one of the seven factors had a 

significant zero-order relationship with risk perception scores, namely, X5b. 

The next step was to determine if this predictor had significant zero-order 

relationship with any of the five mediating variables in Set C = Affective Domain 

(the X  M path). In this context Set C variables reflected the dependent measure, 

which warranted performing a MANOVA as a single omnibus test to avoid inflated 

Type I and Type II error rates. The overall MANOVA model was not significant, 

F(5, 86) = .0793, and therefore the first condition for mediation as presented earlier 

was not met. Thus, the affective domain did not mediate the relationship between 

pilots’ demographics and their risk perception scores.  
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Mediation 2: Set B  Set C  Y. To examine the extent to which the 

affective domain mediated the relationship between flight experience and risk 

perception, I first determined which factors in Set B = Flight Experiences had a 

significant relationship with Y = Risk Perception scores; otherwise, there would be 

no relationship to mediate. (This is the X  Y path.) To do this I performed four 

separate bivariate regression analyses to determine the zero-order relationships 

between Y and the Set B variables: X 6 = Total Flight Hours, X10 = Type of Flight 

Training (Part 61 vs. Part 141), X1 = Number of Ratings, and X12 = Hazardous 

Events Scale (HES) scores. As reported in Table 4.21, only one of the four factors 

had a significant zero-order relationship with risk perception scores, namely, X12. 

The next step was to determine if this predictor had significant zero-order 

relationship with any of the five mediating variables in Set C = Affective Domain 

(the X  M path). Similar to the first mediation analysis, Set C variables reflected 

the dependent measure and hence warranted performing a MANOVA as a single 

omnibus test to avoid inflated Type I and Type II error rates. The overall MANOVA 

 

Table 4.21 

Summary of Zero-Order Relationships between Y = Risk Perception Scores 

and Set B = Pilots’ Flight Experiences  

Set B Factors Bi ti (91) pi 

X6 = Total flight hours 0.002 0.27 .7862 

X10 = Type of flight training (Part 61 vs Part 141) -29.63 -0.76 .4497 

X11 = Number of ratings -5.95 -0.55 .5833 

X12 = HES scores -9.69 -2.85 .0054* 

Note. N = 93.  

*p < .05. 



 135 

Table 4.22 

Summary of Follow-up Univariate Analyses Relative to MANOVA Results 

for Each Factor in Set C Regressed on X12 = HES Scores   

Set C Variablea   R2 B SE t(91) p 

X13  = NGSES scores .06 0.18 0.07 2.46 .0157* 

X14 = ASAS Scores .08 0.54 0.19 2.80 .0062** 

X15 = GHQ scores .09 -0.36 0.12 -2.98 .0037** 

X16a = Internal ASLOC .05 0.22 0.10 2.14 .0350* 

X16b = External ASLOC .00 0.07 0.12 0.61 .5416 

Note. N = 93. 

 NGSES = Chen et al.’s (2001) New General Self-Efficacy Scale. ASAS = Hunter’s 

(1995) Aviation Safety Attitude Scale. GHQ = Goldberg and Williams’ (1998) 

General Health Questionnaire. ASOLC = Hunter’s (2002b) Aviation Safety Locus of 

Control. 

*p < .01. **p < .001. 

 

model was significant, F(5, 86) = .0228, which meant that X12 had a significant 

relationship with at least one of the mediating variables in Set C. To determine 

where the significance was, I followed Haase and Ellis’ (1987) guidelines and 

performed follow-up univariate F tests for X12 relative to each of the five factors in 

Set C. As reported in Table 4.22, there were four significant effects:  

• X12  X13: R
2 = .06, B = 0.18, SE = 0.07, t(91) = 2.46, p = .0157 

• X12  X14: R
2 = .08, B = 0.54, SE = 0.19, t(91) = 2.80, p = .0062  

• X12  X15: R
2 = .09, B = -0.36, SE = 0.12, t(91) = -2.98, p = .0037 

• X12  X16a: R
2 = .05, B = 0.22, SE = 0.10, t(91) = 2.14, p = .0350  

Based on these results, I performed four separate mediation analysis: one each for 

the X12  X13  Y path, the X12  X14  Y path, the X12  X15  Y path, and the 

X12  X16a  Y path. As reported in Table 4.23, only one of these paths reflected a 

significant mediation, namely, the X12  X15  Y path. Thus, the relationship 
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Table 4.23 

Summary of Mediation Results 

Patha 

Predictor (a)b 

(X  M) 

Mediator (b)c 

(M  Y) Indirect Path (c)d 

MEe Sobel pf ai SEa bi SEb ci pindirect path 

1.  X12 – X13 – Y 0.18 0.07 -5.85 4.85 -9.21 .0105* N .1374 

2.  X12 – X14 – Y 0.54 0.19 -1.00 1.84 -9.94 .0064** N .2967 

3.  X12 – X15 – Y -0.36 0.12 5.81 2.88 -8.33 .0219* P .0471* 

4.  X12 – X16a – Y 0.22 0.10 4.72 3.54 -11.26 .0014* N .1271 

Note. N = 93.  
aX1 = Age, X2 = Years as PIC, X5,6,7 = Level of Education, X8 = Total flight hours, X14 = Pilots’ general self-

efficacy. X12  = HES scores, X13  = NGSES scores, X14 = ASAS Scores, X15 = GHQ scores, X16a = Internal 

ASLOC. bai and SEa represent the regression coefficient and corresponding standard error when the mediator 

variables were regressed on the predictor (X  M). See also Table 4.22. cbi and SEb represent the regression 

coefficient and corresponding standard error when the DV was regressed on the mediator (M  Y). dci 
represents the regression coefficient of the predictor when the DV was regressed on the predictor and the 

mediator, and pindirect path is the corresponding p value of this coefficient. eME = Mediation Effect where N = 

none, which indicates the mediator was not significant after controlling for the predictor; P = partial, which 

indicates both the mediator and the predictor were significant after controlling for the predictor; and F = full, 

which indicates the mediator was significant after controlling for the predictor, but the predictor was not 

significant. f The Sobel p value indicates if the mediation effect was significant (one-tailed). 

*p < .05. **p < .01. 

 

between participants’ HES and Risk Perception scores was partially mediated by 

scores on the General Health Questionnaire, which measured pilots’ psychological 

distress such as depression, anxiety, social dysfunction, and psychosomatic 

symptoms, with lower scores reflecting little psychological distress. Based on the 

respective correlation coefficients, in the presence of pilots’ psychological distress, 

the relationship between the number of hazardous events pilots were involved and 

their level of risk perception improved (-9.69 to -8.33).  

Results of Hypotheses Testing 

The research questions and corresponding research hypotheses of the 

current study were stated in Chapter 1. These research hypotheses are restated here 
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in null form for testing purposes. The decision to reject or fail to reject a null 

hypothesis was based on the results of the respective primary analyses reported in 

this chapter. The null hypotheses and a discussion of the decisions made with 

respect to each are provided below. 

Null hypothesis 1. When examined from a hierarchical perspective with 

set entry order A-B-C, there will be no significant predictive gain in the 

relationship with pilots’ level of risk perception at any stage of the analysis.   

As reported in Table 4.18, the hierarchical analysis involved Sets A, B, and 

C. With respect to Set A = Demographics, there was no significant predictive gain 

in pilots’ risk perception, R2 = .08, F(7, 85) = 1.10,  p = .3683. When Set B = Flight 

Experience entered the analysis in the presence of Set A, there also was no 

significant predictive gain in pilots’ level of risk perception, sR2 = .055, F(4, 81) = 

1.29,  p = .3163. However, when Set C = Affective Domain entered the analysis in 

the presence of Set A and Set B, there was a significant predictive gain in pilots’ 

level of risk perception, sR2 = .247, F(5, 76) = 6.10,  p < .001. More specifically, 

pilots’ affective domain uniquely explained nearly 25% of the variance in risk 

perception scores when the effects of demographics and flight experiences were 

partialled. As reported in Table 4.19, of the five affective domain factors, pilots’ 

scores on the General Health Questionnaire, which measured their level of 

psychological disstress, as well as their locus of control orientation (internal vs. 

external) were statistically significant. Therefore, Null Hypothesis 1 was rejected.  
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Null hypothesis 2. Of the demographic variables (Set A) that have a 

predictive zero-order relationship with pilots’ level of risk perception, none of 

these variable’s relationship will be significantly mediated by an affective 

domain variable (Set C). 

As reported in Table 4.20, only X5B = Graduate vs. 4-year college degree 

had a significant zero-order relationship with Y = risk perception scores. However, 

at the first step of the mediation process, which is to examine the X  M path for 

significance, X5B
 was not significant with the five variables in Set C = Affective 

Domain when X5B was regressed collectively on these variables via MANOVA, 

F(5, 86) = .0793. Because this path was not significant, the first condition for 

mediation was not met. Although follow-up univariate F tests showed that X5B
 was 

significant with self-efficacy (X13) and psychological distress (X15), these paths 

were not investigated due to inflated Type I and Type II errors. As a result, the 

affective domain did not mediate the relationship between pilots’ demographics 

and their risk perception scores and I failed to reject Null Hypothesis 2. 

Null Hypothesis 3. Of the flight experience variables (Set B) that have a 

predictive zero-order relationship with pilots’ level of risk perception, none of 

these variable’s relationship will be significantly mediated by an affective 

domain variable (Set C). 

As reported in Table 4.21, only X12 = Hazardous Event Scale (HES) scores 

had a significant zero-order relationship with Y = risk perception scores. 
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Furthermore, at the first stage of the mediation process, the X  M path was 

significant with the five variables in Set C = Affective Domain when X12 was 

regressed collectively on these variables via MANOVA, F(5, 86) = .0228. Because 

this path was significant, the first condition for mediation was met, and as reported 

in Table 4.22, follow-up univariate F tests showed that X12
 was significant with 

self-efficacy (X13), aviation safety attitude (X14), psychological distress (X15), and 

internal locus of control (X16a). As reported in Table 4.23, as the mediation process 

continued, only one significant mediation was present: The relationship between 

the number of hazardous events pilots experienced and their level of risk perception 

was partially mediated by pilots level of psychological distress (X15). As a result, 

Null Hypothesis 3 was rejected
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Chapter 5 

Conclusion, Implications, and Recommendations 

Summary of Study 

The purpose of this study was to examine factors that could contribute to 

general aviation (GA) pilots engaging in risky behavior based on their perceptions 

(or misperceptions) of risk, which could then be manifested as an increase in risk 

tolerance. The targeted research factors were partitioned into three functional sets: 

(a) demographics, (b) flight experience, and (c) affective domain. The initial 

demographic set consisted of traditional personological characteristics and included 

gender, age, marital status (not married vs. married), race/ethnicity (White, Black, 

Other), and education level (2-year college degree or less, 4-year college degree, 

and graduate degree). The initial flight experience set consisted of factors related to 

GA pilots’ flight experience and included total flight hours, total multiengine hours, 

total single engine hours, total number of hours as pilot in command (PIC), type of 

flight training (Part 61 vs. Part 141), number of FAA ratings, and number of 

hazardous events in which pilots were involved. The affective domain set consisted 

of factors such as general self-efficacy, aviation safety attitude, general health 

questionnaire, and locus of control (internal and external). The dependent variable 

(DV) was risk perception.  

The study used an explanatory correlational design to determine what 

factors were related risk perceptions. This design was appropriate because the 
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research involved a single group of GA pilots, and examined the relationship 

among multiple measures associated with this group. In the current study, I 

examined the relationship between the factors of the targeted sets of variables and 

the dependent variable to determine the relationship these factors had with 

participant’s level of risk perception 

The target population for the current study consisted of GA pilots affiliated 

with the member institutions of the University Aviation Association (UAA). The 

accessible population consisted of GA pilots who were flight students and flight 

instructors with at least a private pilot license (PPL) from UAA member 

institutions within the state of Florida, particularly Embry Riddle Aeronautical 

University (ERAU) and Florida Institute of Technology (FIT). The sampling 

strategy used for the current study was convenience sampling, and the sample size 

used to report descriptive statistics consisted of N = 93. After preliminary data 

screening, and before conducting inferential statistics, the final sample size used to 

test the study’s hypothesis was N = 89. The composition of the sample obtained in 

the current study is reported in Tables 3.1—3.5 (Chapter 3). 

The current study used a single, researcher-prepared data collection 

instrument that consisted of seven sections: risk perception, general self-efficacy, 

aviation safety attitudes, general health questionnaire, aviation safety locus of 

control, hazardous events, and background information. Section A contained 

Hunter’s (2002a) 17-item Risk Perception-Other scale; Section B contained Chen 
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et al.’s (2001) eight-item New General Self-Efficacy Scale (NGSES); Section C 

contained Hunter’s (1995) 27-item Aviation Safety Attitudes Scale (ASAS); 

Section D contained Goldberg and Williams’ (1988) 12-item General Health 

Questionnaire (GHQ); Section E contained Hunter’s (2002c) 20-item Aviation 

Safety Locus of Control (ASLOC) scale; Section F contained Hunter’s (2002a) 10-

item Hazardous Events Scale (HES); and Section G contained a set of items 

relative to GA pilots’ personal and flight experience demographics.  

I gave attention to content validity by having my committee members 

review the items on the instrument. Also, these instruments have been used in 

multiple research studies over the years and have been demonstrated to have high 

validity and reliability. I also conducted a preliminary study to get feedback from 

participants about the structure of the instruments and the time it would take to 

respond to the items. I gave attention to instrumentation reliability by calculating 

the respective Cronbach alphas based on the current study’s sample data. As 

reported in Table 3.7, the overall Cronbach alphas for various scales ranged 

from .70 for the ASLOC to .89 for the GHQ, and were considered acceptable in 

practice (Cohen et al., 2003). The instrument was administered by (a) making the 

questionnaire accessible online via SurveyMonkey and (b) distributing the 

corresponding link to the targeted participants through email. The data collection 

period lasted approximately 7 months, between January and July 2018.  
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Summary of Findings 

As noted earlier in Chapter 4, preliminary data screening was conducted 

prior to testing the current study’s hypotheses. These preliminary analyses 

consisted of outlier analysis, missing data analysis, checking for multicollinearity, 

and confirming that the data set was compliant with the assumptions of multiple 

regression. Based on the results of these analyses, the initial set of 19 factors was 

reduced to 16 (X7 = Multiengine hours, X8 = Single engine hours, X9 = PIC hours 

were eliminated due to high multicollinearity), and the initial sample size was 

reduced from N =123 to N = 93. Working with the new data set, two primary 

statistical strategies were performed: hierarchical multiple regression and mediation, 

which were used to test the study’s hypotheses. Table 5.1 contains a summary of 

the results of these hypothesis tests, and a brief summary of the findings follows.  

 
 

 

 

Table 5.1 

Summary of the Results of Hypothesis Testing 

Null Hypothesis  Decision 

H1: When examined from a hierarchical regression perspective with 

set entry order A-B-C, there will be no significant predictive gain 

in the relationship with pilots’ level of risk perception at any 

stage of the analysis. 

Rejected 

H2: Of the demographic variables (Set A) that have a predictive zero-

order relationship with pilots’ level of risk perception, none of 

these variable’s relationship will be significantly mediated by an 

affective domain variable (Set C). 

Failed to Reject 

H3: Of the flight experience variables (Set B) that have a predictive 

zero-order relationship with pilots’ level of risk perception, none 

of these variable’s relationship will be significantly mediated by 

an affective domain variable (Set C). 

Rejected 
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Hierarchical regression analysis. The first primary analysis examined the 

incremental contributions each set made in explaining the variance in risk 

perception scores via the set entry order of Set A = Demographics, Set B = Flight 

Experience, and Set C = Affective Domain. As reported in Table 4.18 (Chapter 4), 

there were no significant relationships at the preset alpha level of .05 between any 

of the factors at the first two stages of the hierarchical regression, including the 

corresponding increments. The only statistical significance was with respect to the 

final model when Set C = Affective Domain entered the analysis in the presence of 

the other two sets. In the final model four factors had a significant relationship with 

risk perception: X2 = age, X12 = hazardous event scores, X16a = internal LOC, and 

X16b = external LOC. With respect to age, as participants’ age increased, so too did 

their level of risk perception—that is, older GA pilots had a higher level of risk 

perception than younger GA pilots. With respect to hazardous event scores, the 

more hazardous events pilots reported encountering, their level of risk perception 

decreased. With respect to locus of control, increases in both internal and external 

orientations led to an increase in participants’ level of risk perception. Furthermore, 

the increment of the affective domain set in explaining the variability in risk 

perception scores also was significant. An independent follow-up analysis revealed 

that pilots’ scores on the GHQ had a significant and direct relationship with risk 

perception: As pilots’ self-reported level of psychological distress increased, their 

level of risk perception also increased.  
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Mediation analysis. As reflected in the hypothesized causal model in Figure 

1.1 (Chapter 1) and reported in Tables 4.20–4.23 (Chapter 4), two mediation 

analyses were conducted. The first one investigated the extent to which the 

affective domain mediated the relationship between pilots’ demographics and risk 

perception. The second one investigated the extent to which the affective domain 

mediated the relationship between pilots’ flight experience and risk perception. The 

results of the first analysis yielded no mediation effect. The results of the second 

analysis indicated there was one significant mediation effect, namely, the number 

of hazardous events encountered by pilots as measured by the HES was partially 

mediated by their psychological distress as measured by the GHQ. The more 

hazardous events pilots encountered led to a decrease in their level of risk 

perception. However, increased levels of psychological distress mitigated this 

decrease in risk perception, which improved their level of risk perception.  

Conclusion and Inferences 

In this section, I review the current study’s findings relative to the research 

questions given in Chapter 1. A separate discussion for each research question and 

a summary of the corresponding findings and inferences are provided.  

Research question 1. As a component of risk tolerance, and when 

examined from a hierarchical perspective with set entry order A-B-C, what is 

the incremental knowledge gained at each step of the analysis relative to GA 

pilots’ level of risk perception? 
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Set A = Demographics. The demographic set consisted of seven factors:   

X1 = Gender, X2 = Age, X3 = Marital status, X4a = Black vs. White, X4b = Other vs. 

White, X5a = 2-year college degree or less vs. 4-year college degree, and X5b = 

Graduate degree vs. 4-year college degree. When this set of demographic factors 

entered the analysis in the absence of any other factors, neither the overall model 

nor any of the factors in the set was significant at the preset alpha level .05.  

One plausible explanation for the lack of significance is insufficient sample 

size. Based on the corresponding effect size (f 2 = 0.087, which is a small effect), a 

sample size of N = 167, which is nearly twice the sample size of the current study, 

was needed to have an 80% chance of finding this effect.  

A second plausible explanation is group composition with the sample 

essentially being homogeneous. For example, of the 89 pilots whose data were 

analyzed via inferential statistics: 85 (95.5%) were male, 59 (66%) were not 

married, and 69 (77.5%) had at least a 4-year college degree. Thus, there was very 

little variability among key demographic factors.  

Set B = Flight experience. The flight experience set consisted of four 

factors: X6 = Flight hours, X10 = Type of flight training (Part 61 vs. Part 141), X11 = 

Number of FAA certificate ratings, and X12 = HES scores. When these factors 

entered the model in the presence of Set A, the incremental knowledge gained 

relative to pilots’ risk perception was not significant.  
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Similar to the demographics factors, one plausible explanation for the lack 

of significance is insufficient sample size. Based on the corresponding effect size 

(f 2 = 0.058, which is a small effect), a sample size of N = 116 was needed to have 

an 80% chance of finding this effect.  

Also similar to the demographics factors, a second plausible explanation is 

group composition. For example, 62 participants (66.7%) had less than 1,000 flight 

hours, 52 participants (60%) received their flight instruction from a Part 141 flight 

school, 63 (67.7%) participants had one, two, or three ratings, and 68 (73%) 

participants reported being involved in fewer than 10 hazardous events. As a result, 

there was very little variability among these key flight experience factors.  

Set C = Affective Domain. The affective domain set consisted of five 

factors: X13 = General Self-Efficacy Scores, X14 = Aviation Safety Attitude Scores, 

X15 = GHQ scores, X16a = Aviation Safety LOC–Internal scores, and X16b = Aviation 

Safety LOC–External scores. When these factors entered the model in the presence 

of Set A and Set B, the increment Set C made was statistically significant, and this 

was relative to three affective domain factors: X15, X16a, and X16b. A brief discussion 

of each factor follows.  

X15 = GHQ scores. GA pilots’ psychological distress had a positive and 

significant relationship with their level of risk perception: As pilots’ psychological 

distress increased, so too did their level of risk perception. In other words, increases 

in anxiety and depression led to higher levels of risk perception. One plausible 
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explanation for this result is the toll stress places on the human psyche. For 

example, people who are experiencing stress typically are more worried, anxious, 

or nervous. Most pilots are not trained to adequately handle the manifestations of 

psychological distress and therefore might tend to perceive every aviation situation 

they encounter as being high risk.  

A second plausible explanation is related to Higbee’s (2002) at-risk 

behavioral model. This model posits that when people are under high levels of 

stress/distress, they tend to feel rushed, frustrated, fatigued, or complacent, and 

these feelings could lead to not focusing on the job at hand making small errors 

become major errors (Higbee, 2002, p. 4). When this model is applied to the 

context of the current study, it is conceivable that GA pilots who are under high 

levels of stress/distress recognize that their eyes and/or mind are not on task and 

therefore tend to be more cautious in both their perception and assessment of the 

inherent risk of a situation.  

X16a = ASLOC–internal scores. GA pilots ASLOC—internal scores had a 

direct relationship with risk perception: The more internal a pilots’ LOC orientation 

became, the higher their level of risk perception. One plausible explanation for this 

result is related to the concept of having an internal LOC orientation. According to 

Hunter (2002c), “Individuals with an internal locus of control orientation perceive 

that they can exert control over the outcome of a situation” (p. 1). Hunter also 

reported, “… pilots with higher internal orientation experienced fewer hazardous 
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events” (p. 4). Although this latter comment by Hunter was not found in the current 

study, it is reasonable to conclude that pilots who believe they can exert control 

over the outcome of a situation would have a tendency to better distinguish more 

risky situations from less risky situations and therefore would have a higher level of 

risk perception. 

A second plausible explanation is related to the composition of the sample. 

When the ASLOC scores were examined from an aggregate perspective, scores 

could range from 20 to 100, with higher scores reflecting an internal orientation. 

For the current study, the mean of these aggregate scores was M = 75, which 

indicates the sample was highly internally oriented. When combined with their (a) 

education (77.5% had at least a 4-year college degree), (b) flight experience (66.7% 

had less than 1,000 flight hours), and (c) flight training (60% were trained under 

Part 141), it is reasonable to conclude that this group would have a high level of 

risk perception.  

A third plausible explanation is related to self-efficacy, which refers to a 

person’s perceptions and attitudes about his or her ability to perform a task. Self-

efficacy is not related to a person’s actual level of competency, but instead is 

related to how a person perceives or judges his or her capabilities to perform certain 

actions. When Bandura’s (1977) self-efficacy theory is applied to the current study, 

pilots with high self-efficacy will have more confidence in their ability to perform 

certain actions. As their confidence grows further, these pilots would attribute their 
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success to their abilities and therefore tend toward an internal LOC orientation. 

This in turn could lead to a higher level of risk perception.  

X16b = ASLOC–external scores. GA pilots ASLOC—external scores also 

had a direct relationship with risk perception: The more external a pilots’ LOC 

orientation became, the higher their level of risk perception. One plausible 

explanation for this result is related to the concept of having an external LOC 

orientation. According to Hunter (2002c), “individuals with an external locus of 

control attribute outcomes to external factors, such as luck or the actions of other 

people’” (p. 1). Thus, they perceive they have little or no control over a situation, 

which could lead to a high level of insecurity and feelings of vulnerability making 

them perceive every activity as high risk.  

A second plausible explanation for this result also is grounded in self-

efficacy theory except now the relationship between self-efficacy and an external 

LOC orientation would be negative. When applied to the current study, pilots who 

have a high external LOC orientation would believe that they do not have control 

over a situation, which could make them feel less confident in their ability to 

perform a certain action (low self-efficacy). This in turn could make them perceive 

most aviation situations as risky and lead to a higher level of risk perception. 

Research question 2. Of the demographic variables (Set A) that have a 

predictive zero-order relationship with pilots’ level of risk perception, to what 

extent are these relationships mediated by pilots’ affective domain (Set C)? 
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As reported in Table 4.20, among all the demographic variables, only X5b = 

graduate degree vs. 4-year college degree had a significant zero-order relationship 

with risk perception. To test the relationship between X5b with the five mediating 

variables from Set C, I conducted a MANOVA as single omnibus test to avoid 

inflated Type I and II errors. The overall MANOVA model was not significant, 

F(5, 86) = .0793, and therefore the first condition for mediation was not met. Thus, 

the affective domain did not mediate the relationship between pilots’ demographics 

and their risk perception scores. A plausible explanation for the lack of significance 

is group composition with the sample essentially being homogeneous. As noted 

previously, more than 75% of the sample had at least a 4-year college degree, 

which resulted in little variability among the affective domain factors relative to a 

comparison between graduate degree vs. 4-year college degree.  

Research question 3. Of the flight experience variables (Set B) that have 

a predictive zero-order relationship with pilots’ level of risk perception, to what 

extent are these relationships mediated by pilots’ affective domain (Set C)? 

As reported in Table 4.21, among all the flight experience variables, only 

X12 = Hazardous Events Scale (HES) scores—which measures the number of 

instances pilots have been involved in an aviation accident or an event that could 

have become an accident—had a significant zero-order relationship with risk 

perception. To test the relationship between X12 with the five mediating variables 

from Set C, I conducted a MANOVA as single omnibus test to avoid inflated Type 
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I and II errors. The overall MANOVA model was significant, F(5, 86) = .0228, and 

follow-up univariate F tests showed that this significance was related to X15 = GHQ 

scores, which measured levels of psychological distress (depression, anxiety, etc.). 

As reported in Table 4.23, a separate mediation analysis confirmed significance of 

the X12  X15  Y path. Thus, the relationship between the number of hazardous 

events (X12) participants reported they experienced and their level of risk perception 

(Y) was partially mediated by their level of psychological distress (X15). More 

specifically, in the presence of psychological distress, pilots’ level of risk 

perception improved relative to the number of hazardous events they experienced. 

In other words, although there was a negative relationship between the number of 

hazardous events and risk perception—as instances of hazardous events increased, 

level of risk perception decreased—this negative relationship became less 

pronounced in the presence of psychological distress.  

One plausible explanation for this effect is related to the impact 

psychological distress has on humans. As noted earlier, when a person is under 

considerable stress—that is, he or she is worried, anxious, or nervous about 

something—a person tends to feel overwhelmed and has difficulty in making 

decisions (Ormrod, 2012). This could translate to perceiving every aviation 

situation as being risky. In other words, the person “freaks out” and is afraid of 

everything. Thus, a pilot who has experienced many different hazardous events, 

and therefore would tend to perceive most aviation situations as being less risky, 
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might—under stress—now perceive a situation that usually would have little to no 

inherent risk as one that has considerable risk. In this context, psychological 

distress actually has a positive impact because it helps improve a pilot’s level of 

risk perception. This observation is consistent with the Yerkes-Dodson law, which 

posits that to achieve optimal performance a certain degree of arousal/anxiety is 

necessary, but too much arousal also could lead to a decline in performance 

(Ormrod, 2012).  

Implications  

This section contains discussion of the implications of the current study’s 

results and presents them from three aspects: (a) implications relative to theory as 

presented in Chapter 2, (b) implications relative to prior research, and (c) 

implications for practice. 

Implications relative to theory. The current study was based on the 

theoretical foundations of Bandura’s (1977) self-efficacy theory, Ajzen’s (1992) 

theory of planned behavior, and habituated action theory.  

Bandura’s self-efficacy theory. According to Bandura (1977), self-efficacy 

refers to a person’s perceptions and attitudes about his or her ability to perform a 

task. In other words, self-efficacy is a belief or self-perception people have about 

how confident they are in their ability to carry out a desired action. Self-efficacy is 

not related to a person’s actual level of competency, but instead is concerned with 

how a person perceives or judges his or her capabilities to perform certain actions 
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(Bandura, 1982, 1989, 2006; Schunk & Pajares, 2004). According to Bandura, 

people who have high self-efficacy are more likely to engage in certain behaviors 

when they believe they are capable of performing those behaviors successfully.  

In the context of the current study, self-efficacy theory would imply that 

pilots with high self-efficacy would perceive a potentially hazardous aviation 

situation as low risk, whereas pilots with low self-efficacy would perceive the same 

situation as high risk. This is because they either would believe that they could 

handle the situation or not handle the situation, respectively. The findings of the 

current study did provide sufficient evidence to either support or refute Bandura’s 

(1977) self-efficacy theory. As reported in Chapter 4, pilots’ self-efficacy had a 

direct positive relationship with risk perception: As self-efficacy scores increased, 

risk perception scores also increased. However, this finding was not significant. 

Furthermore, based on the corresponding confidence interval (95% CI = [-7.90, 

16.07]), 95% of the time the relationship between pilots’ self-efficacy and risk 

perception could vary between being negative, which would support the theory, to 

being positive, which would refute the theory. 

The findings of the current study are inconsistent with some of the findings 

reported in previous studies involving Bandura’s (1977) self-efficacy theory. Past 

studies have shown that self-efficacy has a positive relationship across a wide 

domain and has impacted various situations and performance. A plausible 

explanation for the inconsistent result is that Chen et al.’s (2001) New General 
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Self-Efficacy Scale (NGSES), which was used to measure pilots’ self-efficiacy, 

was not related directly to assessing pilot skills self-efficacy. A second plausible 

explanation is insufficient sample size.  

Ajzen’s theory of planned behavior. Ajzen’s (1992) theory of planned 

behavior posits that three factors—attitudes, subjective norms, and perceived 

behavioral control for the behavior—are determinants, or antecedents, of intention, 

which itself is considered an immediate antecedent of actual behavior (see Figure 

2.1 in Chapter 2). The third antecedent—perceived behavioral control— shares 

certain similarities to self-efficacy as described in Chapter 2. Perceived behavioral 

control focuses on a person’s intention to perform a certain behavior. Both 

perceived behavioral control and self-efficacy are concerned with a person’s 

perceived ability to perform a behavior.  

In the context of the current study, this would imply that pilots with high 

self-efficacy relative to their pilot skills might perceive a potentially hazardous 

aviation situation as low risk whereas pilots with low self-efficacy might perceive 

the same situation as high risk. The findings of the current study did not support 

this theory because pilots’ general self-efficacy was not a significant factor in pilots’ 

level of risk perception. However, this does not necessarily imply that pilots’ self-

efficacy or perceived behavioral control has no effect on their level of risk 

perception. Instead, this result might be a reflection of a small sample size and 

stable homogeneous group relative to the pilots’ flight experience.  
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Another construct that complements the concept of perceived behavioral 

control is locus of control (LOC). Locus of control is a set of attitudes and beliefs 

about the relationship of a person’s behavior to situational factors that may be 

perceived as either under the person’s control (internal) or outside of the person’s 

control (external). In the context of the current study, this would imply that pilots 

with an internal orientation would be more risk prone—lower level of risk 

perception—whereas pilots with an external orientation would be more risk 

aversive—higher level of risk perception. This is because internally LOC oriented 

pilots would believe they have control of their situation and therefore would be 

successful in avoiding accidents or incidents. On the other hand, externally LOC 

oriented pilots would believe they have little control over their situation and hence 

their outcome expectancy would lead them to believe they will not be able to 

complete the task.  

The findings of the current study partly supported Ajzen’s (1992) theory of 

planned behavior with respect to external LOC. The results of data analysis 

indicated there was a significant positive relationship between LOC-external and 

risk perception: As pilots demonstrated a higher external orientation, their level of 

risk perception also increased, which is consistent with theory. However, this was 

not the case for internal LOC orientation. The results of data analysis indicated 

there also was a significant relationship between LOC-external and risk perception: 

As pilots demonstrated a higher internal orientation, their level of risk perception 
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also increased, which is inconsistent with theory. Thus, as internal and external 

locus of control increased, pilots level of risk perception also increased. 

 A plausible explanation for these findings is the manner in which LOC was 

measured. Following Hunter’s (2002b) recommendation, which was based on the 

result of factor analysis when Hunter developed the Aviation Safety Locus of 

Control (ASLOC) scale, I scored the Internal and External subscales of the ASLOC 

separately. Thus, I had two separate variables measuring LOC: one for internal and 

one for external. Counter to Hunter’s factor analysis, though, which was based on a 

sample size of N = 477 and resulted in a two-factor solution, factor analysis of the 

current study’s ASLOC data resulted in a five-factor solution. Furthermore, only 8 

of Hunter’s 10 items corresponded to the External scale, and only 4 of Hunter’s 10 

items corresponded to the Internal scale. When these items were analyzed 

separately, the results did indeed support theory: The internal orientation had a 

negative relationship with risk perception, although this was not significant, and the 

external orientation had a positive relationship with risk perception. The reason for 

the difference in factor analysis results is due to sample size.  

Habituated action theory. Habituated action theory posits that engaging in 

high-risk behavior many times without a negative outcome often decreases the 

perceived risk associated with that behavior. Thus, over time, it is possible for 

behaviors that previously were perceived as being risky could now be perceived as 

“normal” as a result of habit. In the current study, pilots’ involvement in hazardous 
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aviation events was assessed using Hunter’s (2002a) 10-item Hazardous Events 

Scale (HES). In the context of the current study, this theory predicts that pilots who 

engage in high-risk behavior many times without a negative outcome would have a 

lower level of risk perception.  

The findings of the current study support this theory. Pilots’ HES scores had 

a significant inverse relationship with their level of risk perception. As HES scores 

increased, pilots’ level of risk perception decreased. Thus, these findings are 

consistent with habituated action theory: Engaging in high-risk behavior over time 

without a negative outcome will decrease one’s level of risk perception. 

Implications relative to prior research. The current study benefited from 

research involving studies conducted in both aviation and non-aviation contexts as 

discussed in Chapter 2. Following is a brief overview of the prior research and how 

the findings of the current study compare to those reported in the literature. 

Risk perception studies and demographic factors. The targeted 

demographic factors of the current study were derived from the literature and 

included gender, age, marital status, race ethnicity, and educational level. Of these 

factors, only age had a significant relationship with risk perception: As age 

increased, level of risk perception also increased, which implies that older pilots 

perceived the aviation situations presented as having higher risk than younger pilots’ 

perceptions of the same situations. All other demographic factors were 

nonsignificant. 
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With respect to gender, the findings were consistent with Olofsson and 

Rashid (2011) who found no general differences in risk perception in Sweden 

between men and women. This also was significant, other than age, with Noroozi et 

al. (2017) who reported no significant demographic differences in risk perception. 

However, this nonsignificant gender effect—as well as the nonsignificant effect of 

race/ethnicity and income—was inconsistent with Savage (1993) who reported 

Black women with less education and lower incomes were more likely than White 

men to perceive risk when exposed to hazards. It also was inconsistent with Flynn 

et al. (1994) who reported men and women from ethnic minorities tend to rate 

threat from different types of hazards higher than White men. Likewise, the results 

of the study were partially consistent with Bashir et al. (2014) who investigated the 

impact of demographic characteristics and risk tolerance on investors’ risk 

perception and portfolio. For example, Bashir et al. reported a significant and 

positive relationship between the demographic factors of age and education relative 

to risk perception, and they reported that income and gender also had a significant 

but negative effect on risk perception.  

A plausible explanation for these inconsistent findings is that the previous 

studies involved participants who were not involved in a high-risk environment, 

which is common among pilots. For example, a pilot who engages in a risky act or 

maneuver could experience a loss of life as compared to a businessperson (Bashir 

et al., 2014) who makes a risky investment that results in a loss of money. Another 
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plausible explanation for the difference in findings is that the sample of the current 

study was fairly homogenous with respect to gender, marital status, and education.  

Risk perception studies in nonaviation contexts. The findings of the 

current study were partly significant with Ma et al. (2006) who examined the 

relationship between tobacco dependence, risk perception, and self-efficacy among 

Korean American smokers. Ma et al. reported no significant differences in 

perceived risk by age and education. As noted earlier, the current study found age 

to be significantly related to risk perception, but not education. Mao et al. also 

reported a relationship between self-efficacy and age as well as between self-

efficacy and education level, which suggests that self-efficacy could be a mediating 

factor between age and risk perception and between education level and risk 

perception. In the current study, though, the only mediating variable was 

psychological distress and it partially mediated the relationship between hazardous 

events and risk perception. Furthermore, self-efficacy was not a significant factor 

with respect to risk perception. 

A plausible explanation for these inconsistencies could be related to culture. 

For example, Ma et al.’s (2006) sample was restricted to Korean Americans. 

However, in the current study no such restriction on ethnicity was imposed. In fact, 

the sample consisted of 18 different ethnicities and included countries from 

Northern, Eastern, and Western Europe, Asia, Africa, and the U.S.  
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Risk perception studies in aviation. Pauley et al. (2008) examined the 

relationship among the number of hazardous events pilots experienced (measured 

by the HES), anxiety, and risk perception. They reported that pilots who implicitly 

saw less risk and felt less anxious about adverse weather conditions were more 

likely to engage in hazardous aviation events than pilots who perceived more risk 

and felt more afraid about the weather. Although the current study’s context was 

different, and the outcome variable was risk perception and not HES scores, the 

current study’s findings were consistent with those reported by Pauley et al. For 

example, one of the findings of the current study was that HES scores had a 

significant negative relationship with risk perception. This meant that pilots who 

were involved in more hazardous events had a lower level of risk perception. 

Furthermore, the current study also found that this relationship was mediated by 

psychological distress, which included a measure of anxiety.  

These findings of the current study also were consisted with those of 

Ferraro et al. (2015) who reported that risk perception declined with aviation 

experience, which suggests that experience could have an inverse relationship with 

risk perception. This latter result complements Hunter’s (2006) finding that pilots 

who had been exposed to more hazardous aviation events tended to rate these 

events lower in overall risk.  

Drinkwater and Molesworth (2010) examined predictors of pilots’ risk 

management behavior such as flight experience, age, and risk perception to see if 
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these factors could predict pilots’ willingness to engage in risk taking behavior. 

Drinkwater and Molesworth reported that older pilots were more willing to engage 

in risky behaviors, which carried higher level of risk. The current study’s findings 

relative to age were not consistent with those reported by Drinkwater and 

Molesworth. The current study found a significant positive relationship between 

age and level of risk perception: As pilots’ age increased, their level of risk 

perception also increased, which implies that they perceived more situations as 

having inherent risk. Although this does not directly relate to the likelihood of 

pilots engaging in risk taking behaviors, it does imply that if a pilot were to 

perceive a situation as risky, he or she would be less likely to pursue it.  

This finding between age and risk perception of the current study also was 

consistent with Hunter (2006) and Joseph and Reddy (2013). Hunter, for example, 

reported a significant relationship between age and risk perception accuracy scores. 

He found that younger pilots had a more accurate view of a flight risk than older 

pilots. Similarly, Joseph and Reddy, who examined risk perception and safety 

attitudes among Indian army aviators, reported that in certain conditions there was 

a direct relationship between risk perception and age, but found no significant 

correlation between risk perception and hazardous event, which is contrary to what 

the current study found. A plausible explanation for this latter inconsistency is the 

sample: The current study’s sample consisted of GA pilots whereas Joseph and 

Reddy’ sample consisted of helicopter pilots from the Indian army.  
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Another inconsistency was with Charles (2015), who examined the effect of 

experience and personality on pilots’ risk taking behavior. He reported that age did 

not have a direct relationship with risk perception whereas the current study did 

find a significant (and positive) relationship. A plausible explanation for this 

inconsistency is that the sample in Charles’ study was a more experienced group 

relative to flight time with a mean number of flight hours of M = 1,472. Although 

the mean flight time in the current study was M = 1,292, these data were heavily 

skewed right. A more representative measure of central tendency is the median, 

which was Mdn = 410 hours.  

Pilots’ affective domain. Although there were no studies that specifically 

examined the relationship between risk perception and various affective domain 

factors, some of the past research reported in Chapter 2 suggested that stress, 

psychological distress, and locus of control could impact performance. For example, 

Young’s (2008) extensive literature review suggested that life-stress could have a 

negative influence on pilot performance, and Hunter (2002c) reported that pilots 

who had a more internal locus of control experienced fewer hazardous aviation 

events, which implies a higher risk perception. The results of the current study were 

consistent with this literature. As noted earlier, the affective domain, particularly 

GHQ scores, which reflected a measure of psychological distress (anxiety, 

depression) and locus of control, did indeed have a significant relationship on risk 

perception.  
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Implications for practice. The implications of the current study’s findings 

for practice are important as well as timely. The first implication is relative to 

hazardous events. The research findings indicated that pilots with a high level of 

risk perception were involved in fewer hazardous events such as aircraft accidents, 

precautionary landings, and forced landings. This implies that pilots who perceive 

various aviation situations as being high risk will have been involved in fewer 

hazardous aviation events. This suggests that it might be beneficial for GA pilots, 

employers, and flight schools to consider including deliberate involvement in 

hazardous aviation events as part of pilot training. This could include simulation 

training, recurrent training, safety awareness training, and ways to mitigate 

potential aircraft accidents. Because this significant effect was based on Hunter’s 

(2002a) HES instrument, it also might be beneficial for GA pilots to complete the 

HES, which could make them aware of their involvement in hazardous aviation 

events. The results could then serve as a reminder to pilots about their frequent 

encounter with hazardous events during previous flights.  

A second implication of the study’s findings relative to practice is related to 

the affective domain. The current study found that the affective domain, which 

consisted of self-efficacy, aviation safety attitudes, psychological distress, and 

aviation safety locus of control (ASLOC), uniquely explained 25% of the variance 

in risk perception scores. This means that the affective domain was a key 

determinant of pilots’ risk perception. This finding implies that attention to GA 
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pilots’ affective domain, particularly aviation safety attitudes, psychological 

distress, and ASLOC, is important to understanding their level of risk perception.  

A third implication of the study’s findings relative to practice is related to 

psychological distress. The current study found that psychological distress partially 

mediated the relationship between the number of hazardous events pilots were 

involved in and risk perception. This implies that attention to GA pilots’ level of 

stress, anxiety, and depression, is important when considering risk perception and 

how it impacts their prior involvement in hazardous events.  

A fourth implication of the study’s findings relative to practice is related to 

pilots’ age and external LOC orientation. As discussed earlier in this chapter, the 

current study found a positive relationship between pilot’s age and their risk 

perception. Likewise, the findings reported a positive relationship between external 

LOC and risk perception. When combined, these findings indicate that pilots’ age 

and external LOC orientation are important variables in determining the level of 

pilots risk perception, and could be beneficial in addressing their level of risk for 

accident involvement. This finding also implies that it is important for GA pilots to 

be aware of their LOC relative to their age, as this could be valuable in determining 

the way they perceive risk.   

A fifth implication of the study’s findings relative to practice is related to 

pilots’ experiences such as flight hours, number of ratings, type of flight school, 

and age. As discussed earlier in Chapter 4, of these pilot experience variables, the 
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current study found only age to have a significant relationship with risk perception. 

This finding implies that total life experiences as reflected in age is more critical to 

understanding GA pilots’ risk perception than the accumulation of their 

professional/vocational experiences.  

A sixth implication of the study’s findings relative to practice is related to 

pilots’ education level. As discussed in Chapter 4, the current study found no 

significant relationship between pilots’ level of education and their level of risk 

perception. This finding implies that the knowledge pilots acquire via formal 

education has little bearing on the extent to which they are risk aversive or risk 

prone. This suggests that education alone cannot effect a behavioral change in GA 

pilots’ ability to distinguish risky situations from nonrisky situations.  

Generalizability, Limitations, and Delimitations. 

Generalizability. Generalizability, which also is known as external validity, 

is defined as the extent to which the results of a study could be extended beyond 

the study. Generalizability may be considered from two perspectives: population 

generalizability, which refers to the extent to which the results can be extend to the 

parent population, and ecological generalizability, which refers to the extent to 

which the results can be extended to different research settings or conditions. For 

the current study, the parent population was all GA pilots, and the setting was 

general aviation, which the International Civil Aviation Organization (ICAO, n.d.) 

defines as “flight activities not involving commercial air transportation or aerial 
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work” (para. 1). This includes corporate aviation, business aviation, 

personal/private travel, air tourism and recreational flying, and air sports. 

With respect to population generalizability, although the FAA maintains 

data on all pilots, these data are restricted to demographic factors that include 

proportion of gender, and age, and flight experience factors that are restricted to 

pilot ratings. As a result, these limited data make it difficult to determine the 

representativeness of the sample to the parent population. Nevertheless, with 

respect to demographics, the current sample’s data were reflective of the proportion 

of women (4%) to the population (5%), but the sample’s overall mean age (M = 

29.3 years old) was younger than that of the population (M = 44.9 years old). Pilot 

ratings also were not reflective of the population relative to percentage of PPL, 

CPL, CFI, and ATP, but were equivalent in proportion to instrument rating. The 

race/ethnicity of the sample also was not representative of the more general 

population. As a result, the sample’s findings are generalizable to a subset of the 

population. More specifically, the findings may be applied to GA pilots who have a 

PPL, are younger than 30 years old, and have instrument rating. Furthermore, given 

that the sample was acquired primarily from two UAA member institutions—

ERAU and FIT—it would be prudent to further restrict the generalizability of the 

results to Part 141 schools similar in composition to ERAU and FIT.  

With respect to ecological generalizability, the current study’s focus was 

relative to general aviation, which is one component of civil aviation. Other areas 
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of civil aviation include aerial work such as crop dusting, banner towing, 

ferry/delivery flights, medical evacuations, sight seeing flights, and TV-live 

reporting, and commercial air transport such as scheduled air services, air cargo 

services, and air taxi operations. To engage in these types of civil aviation 

operations, pilots generally would need a commercial pilots license (CPL). In the 

current study, more than 50% of the participants had at least a CPL, which means 

they also could have a CFI and/or an ATP license. As a result, the study’s findings 

may be generalizable to pilots of these other civil aviation operations. 

Limitations and delimitations. The limitations and delimitations of the 

current study were presented in Chapter 1. Because the current chapter includes a 

discussion related to recommendations for future research relative to the study’s 

limitations and delimitations, these limitations/delimitations are replicated in this 

section for the convenience of the reader. 

Limitations. Limitations are potential weakness in a study that the 

researcher has no control over that ultimately will limit the generalizability of the 

study’s result. The limitations of the current study are outlined below, and the 

reader is advised to take into account these limitations when making conclusions or 

inferences from the study’s results.  

1. Sample size. I did not have any control over the actual number of 

respondents who participated in the study. Therefore, similar studies with different 

sample sizes could have different results. 
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2. Sample demographics. I did not have any control over the demographics 

and flight experiences of the participants, which means it is possible that the 

sample might not be representative of the parent population. Therefore, another 

study that involves GA pilots who have different personological characteristics or 

flight experiences than those of the current study might get different results.  

3. Authenticity of pilots’ responses. I did not have control over how “honest” 

participants responded to the study’s protocols. Although data collection included 

safeguards to ensure confidentiality and anonymity, it is possible that some 

participants did not respond truthfully. 

4. Type and source of study. The current study was a non-funded Ph.D. 

dissertation research project from a student in the College of Aeronautics at Florida 

Institute of Technology, an independent Ph.D. granting university located in 

Melbourne, Florida in the United States. If a similar study were to be conducted by 

a federal agency such as the FAA, NTSB, or DOT, or by a funded researcher, it is 

conceivable that the results might be different.  

Delimitations. Delimitations are a set of researcher-imposed boundaries that 

limit the scope and ultimately define the boundaries of a study, but further limit the 

generalizability of the findings. The delimitations of the current study are presented 

here, and the reader is advised to take these into consideration when drawing any 

conclusions or inferences from the study’s findings.  
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1. Data collection instruments. The current study used standardized data 

collection instruments that were deemed valid and reliable. The standardized 

instruments included Hunter’s (2002a, 2004) Hazardous Events Scale, Chen et al.’s 

(2001) New General Self-Efficacy Scale (NGSES), Hunter’s (2002b) Aviation 

Safety Attitudes Scale, Goldberg and William’s (1988) General Health 

Questionnaire (GHQ), Hunter’s (2002c) Aviation Safety Locus of Control 

(ASLOC) scale, and Hunter’s (2006) Risk Perception–Other. However, there are 

other standardized instruments that could be used in place of the above-mentioned 

instrument. As a result, similar studies that use different instruments might get 

different results.  

2. Sampling sources. The current study was limited to GA pilots who were 

members of the targeted aviation communities (see Chapter 3) and who were 

solicited to participate via direct e-mail invitations. Therefore, similar studies that 

target different aviation communities and/or use different sampling strategies might 

get different results. 

3. Data collection period. The current study was implemented between 

January 2018 and July 2018. It is conceivable that a similar study implemented 

during another time of the year could yield different results.  

4. Data collection strategy. Data were collected electronically via 

SurveyMonkey, which hosted the questionnaire. As a result, similar studies that use 

a different data collection strategy might not get the same results.  
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Recommendations for Future Research and Practice 

This section contains a set of recommendations for future research relative 

to (a) the study’s limitations and delimitations, which were replicated from Chapter 

1 in the foregoing section, and (b) implications, which were presented earlier in this 

chapter relative to theory, prior research, and practice. Presented in the last section 

of the chapter is a set of recommendations for practice relative to the study’s 

implications. 

Recommendations for future research relative to study limitations. 

Following is a set of recommendations for future research based on the current 

study’s limitations.  

1. The sample size in the current study was based on GA pilot’s who volunteered 

to participate and fill out the online survey. Approximately 200 pilots viewed 

the online instrument, which was available for a 6-month period. However, 127 

of these 200 respondents started but did not complete all of the study’s protocols, 

and 93 of the 127 completed the instrument. The mean time from start to finish 

was 24 minutes. Although the sample size was sufficiently large relative to the 

overall a priori power analysis, a larger sample size (at least 715) was needed for 

pilots’ demographics, which had the lowest power (see Table 3.6, Chapter 3). 

Therefore, a recommendation for future research is to replicate the current study 

by acquiring a larger sample size using the following strategies: (a) implement a 

longer data collection period; (b) offer an incentive for pilots to participate such 
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a drawing of prize or monetary compensation; and (c) reduce the number of 

items on the instrument by eliminating some of the measures such as the self-

efficacy, which was not a significant factor. 

2.  The current study’s sample consisted mostly of male pilots with a 4-year 

college degree and 1,000 flight hours or less. Thus, the sample was reflective of 

low-time pilots with a college education. Therefore, a recommendation for 

future research is to replicate the study using the same methods and 

instrumentation applied to a different pilot population. For example, the study 

could target GA pilots nationwide from across the U.S. with varying degrees of 

experience and education. Another suggestion might be to increase the number 

of female participants. 

3. The honesty of pilot’s responses as well as confirmation that those who 

participated in the current study were actually GA pilots could not be verified. 

Therefore, a recommendation for future research is for researchers to personally 

administer the study’s protocols to pilots, and identify and verify participants’ 

pilot certificates using their FAA licenses. 

4. The current study was a non-funded Ph.D. dissertation research, and had no 

financial support from any professional organization or government agency. 

Therefore, a recommendation for future research is to enlist the support of a 

professional organization or government agency such as the FAA or NTSB to 

provide support and give the study more credibility.  
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Recommendation for future research relative to study delimitations. 

Following is a set of recommendations for future research based on the current 

study’s delimitations. 

1. The primary data collection instrument was a researcher prepared questionnaire 

that included six standardized instruments: Hunter’s (2002a, 2004) Hazardous 

Events Scale (HES), Chen et al.’s (2001) New General Self-Efficacy Scale 

(NGSES), Hunter’s (2002b) Aviation Safety Attitudes Scale (ASAS), Goldberg 

and Williams’ (1988) General Health Questionnaire (GHQ), Hunter’s (2002c) 

Aviation Safety Locus of Control (ASLOC) scale, and Hunter’s (2006) Risk 

Perception–Other scale. Therefore, a recommendation for future research is to 

replicate the current study using other standardized instruments to either 

confirm or refute the study’s result.   

2. The current study’s sample consisted mostly of pilots from UAA member 

institutions, particularly ERAU and FIT. Therefore, a recommendation for 

future research is to replicate the study that target other universities or 

professional aviation organizations.  

3. The current study was implemented over a 7-month period between January 

and July 2018. Therefore, a recommendation for future research is to extend the 

data collection period to increases the potential of acquiring a larger sample size.  

4. The current study was administered electronically via SurveyMonkey, which 

host the questionnaire. Therefore, a recommendation for future research is to 
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administer the data collection instrument in person, conduct a phone interview 

with the participants, or e-mail the participants a copy of the instrument and 

request that they complete it and return it to you.  

Recommendations for future research relative to implications. A 

numbered list of recommendations for future research is highlighted below based 

on the current study’s implications relative to theory and prior research. 

1. The results of the current study were not consistent with Bandura’s (1977) self-

efficacy theory. One reason for this inconsistency is because self-efficacy was 

measured using Chen et al.’s (2001) New General Self-Efficacy Scale 

(NGESE), which is context-free. Therefore, a recommendation for future 

research is to create and apply a self-efficacy scale that is specifically related to 

the context of GA pilots.  

2. Another plausible reason for why the findings of the current study did provide 

have sufficient evidence to either support or refute Bandura’s (1977) self-

efficacy theory is the relatively small sample size and stable homogeneous 

group relative to the pilots’ flight experience. As a result, a recommendation for 

future research is to replicate the current study using a larger and more 

heterogeneous sample relative to the targeted demographic factors.  

3. The results of the current study partly supported Ajzen’s (1992) theory of 

planned behavior with respect to external LOC, but this was not the case for 

internal LOC. One reason for this inconsistency was that a factor analysis of the 
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current study’s data relative to the items on Hunter’s (2002b) ASOLC resulted 

in a five-factor solution and not the two-factor solution Hunter reported. 

Because it has been 17 years since Hunter’s publication, a recommendation for 

future research is to replicate the current study using Hunter’s ASLOC and 

conduct a factor analysis of the data to see how they relate to Hunter’s two-

factor solution. It is also recommended that a larger and more heterogeneous 

sample relative to the targeted demographic factors be used. 

4. The results of the study were consistent with habituated action theory: 

Engaging in high-risk behavior over time without a negative outcome often 

decreases the perceived risk associated with that behavior. Given that this 

finding was relative to the current sample, which was small (N = 93) and 

homogeneous with respect to gender and flight experience, a recommendation 

for future research is to replicate the current study with a larger and more 

heterogeneous sample relative to the targeted demographic factors to see if the 

results also support this theory.  

5. Based on the published literature, the demographic factors of age, gender, 

race/ethnicity, and education were targeted in the current study. Similar to the 

previous studies, the current study’s results were not uniformly consistent 

across the board with previous studies, which infer that the relationship 

between risk perception and these demographic factors is still largely 

problematic. Therefore, a recommendation for future research is to continue 
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investigating the role these demographic factors have with respect to GA pilots’ 

risk perception. It is also recommended that these studies employ a larger 

sample size and a greater number of women participants. 

6. The findings of Ma et al. (2006) suggested that self-efficacy could be a 

mediating factor between age and risk perception and between education level 

and risk perception. In the current study, however, self-efficacy was not a 

significant factor with respect to risk perception, but psychological distress 

partially mediated the relationship between hazardous events and risk 

perception. As a result, a recommendation for future research is to investigate 

the possible mediating effect of affective domain factors, including self-efficacy, 

aviation safety attitudes, psychological distress and locus of control. This 

recommendation also is partly grounded in the findings of Dunbar (2015) who 

reported that certified flight instructors’ (CFIs) attitudes toward flight 

instruction completely mediated the relationship between their experience 

(years held a CFI certificate) and their level of complacency. 

7. A final recommendation for future research is to conduct a secondary analysis 

of the current study’s data by disaggregating the data into subgroups relative 

each of the demographic factors. 

Recommendations for practice relative to implications. Following is a 

numbered list that describes recommendations for practice that correspond to the 

study’s implications. 
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1. Given the significant relationship between number of hazardous events and risk 

perception, a recommendation for practice is that GA pilots, employers, and 

flight schools include deliberate involvement in hazardous aviation events as 

part of pilot training. This could include simulation training, recurrent training, 

safety awareness training, and ways to mitigate potential aircraft accidents.  

2. Because the significant relationship between hazardous events and risk 

perception was based on Hunter’s (2002a) HES instrument, a corresponding 

recommendation for practice is for GA pilots to complete the HES, which could 

make then aware of their involvement in hazardous aviation events. The results 

would then inform pilots about their frequent encounters with hazardous events 

from previous flights. 

3. The current study’s findings showed that locus of control relative to aviation 

safety had a significant effect on pilots’ risk perception. Therefore, a 

recommendation for practice is that GA pilots’ employers and flight training 

schools should design training programs that embolden pilots’ degree of 

internality or externality. For example, pilots with high degree of internality 

should be motivated and trained to believe in their abilities to recognize risky 

events, while pilots with high degree of externality should be trained on ways to 

improve their anxiety and confidence levels in order to improve their level of 

risk perception.   
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4. The current study’s findings demonstrated that psychological distress was a 

mediating variable between involvement in hazardous aviation events and pilots’ 

level of risk perception. Therefore, a recommendation for practice is that 

employers and flight schools should consider providing training to pilots on 

ways to overcome stress, anxiety, and depression.  

5. The current study’s findings indicated that the affective domain—which 

consisted of self-efficacy, psychological distress, attitudes toward aviation 

safety, and locus of control—was significant in predicting pilots’ level of risk 

perception. Therefore, a recommendation for practice is for flight schools to 

incorporate the affective domain into their training programs to help pilots 

develop ways to overcome stress, anxiety, and depression. 

6. A corresponding recommendation for practice relative to the influence of the 

affective domain is that the FAA should give greater attention to GA pilots’ 

affective domain both in the FAA’s research agenda and Advisory Circulars.  

7. The current study found that an external orientation LOC and age had a 

significant effect on risk perception. Therefore, a recommendation for practice 

is that GA pilots self-administer Hunter’s (2002b) ASLOC so they are 

cognizant of their LOC orientation, and that this self-administration be done 

every 5 years to see if there is any change in their LOC orientation.  

8. One of the findings from the literature as well as from the current study was the 

significant influence of age. Hunter (2002b) reported that as pilots got older 
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their LOC orientation become more internal, which was negatively associated 

with hazardous events: Older pilots are involved in fewer hazardous aviation 

events. The current study found age had a positive relationship with risk 

perception: Older pilots recognized more situations as being risky. The 

combination of these findings suggests that age has a positive relationship with 

aviation safety: Older pilots are safer pilots. Therefore, a recommendation for 

practice that is in the interest of aviation safety is that GA pilots should focus 

more on their life experiences and the wisdom gained from these experiences 

than on increasing flight time, accumulating more ratings/licenses, and other 

flight experiences factors.  

9. The current study found no significant relationship between pilots’ level of 

education and their level of risk perception, which implies that formal 

education has little bearing on the extent to which they are risk aversive or risk 

prone. As a result, a recommendation for practice is that GA pilots should 

pursue safety training via other venues such as FAA seminars and safety-related 

courses/workshops provided by professional organizations.
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A. Risk Perception-Other 

 

For Items A1–A17, please rate your perceived risk level for each of the following scenarios from 1 

to 100 where 1 = Low Risk and 100 = High Risk. For example, driving a car on the freeway during 

the day in good weather would be considered by the general population to have a risk level = 50. 

A1. On short final a pilot drops his microphone on the floor. He looks down while bending over 

trying to reach it. He inadvertently moves the control yoke and the aircraft banks sharply. 

A2. The pilot is in a hurry to get going and does not carefully check his seat, seat belt, and shoulder 

harness. When he rotates, the seat moves backward on its tracks. As it slides backward, the 

pilot pulls back on the control yoke, sending the nose of the aircraft upward. As the airspeed 

begins to decay, he strains forward to push the yoke back to a neutral position. 

A3. A line of thunderstorms block the route of flight, but a pilot sees that there is a space of about 

10 miles between two of the cells. He can see all the way to clear skies on the other side of the 

thunderstorm line, and there does not seem to be any precipitation along the route, although it 

does go under the extended anvil of one of the cells. As he tries to go between the storms, he 

suddenly encounters severe turbulence and the aircraft begins to be pelted with hail. 

A4. Low ceilings obscure the tops of the mountains, but the pilot thinks that he can see through the 

pass to clear sky on the other side of the mountain ridges. He starts up the wide valley that 

gradually gets narrower. As he approaches the pass he notices that he occasionally loses sight 

of the blue sky on the other side. He drops down closer to the road leading through the pass 

and presses on. As he goes through the pass, the ceiling continues to drop and he finds himself 

suddenly in the clouds. He holds his heading and altitude and hopes for the best. 

A5. Just after takeoff a pilot hears a banging noise on the passenger side of the aircraft. He looks 

over at the passenger seat and finds that he can't locate one end of the seatbelt. He trims the 

aircraft for level flight, releases the controls, and tries to open the door to retrieve the seatbelt. 

A6. During the planning for a 2-hour cross-country flight, a pilot makes a mistake in computing the 

fuel consumption. He believes that he will have over an hour of fuel remaining upon arrival, 

but he will really only have about 15 minutes of fuel left. 

A7. After working a full day, a businesswoman drives out to the airport for her three-hour flight 

home. She is tired, and the sun is setting, but the weather forecast is for clear sky and good 

visibility. About an hour after takeoff, she begins to feel very tired and sleepy. She regrets not 

bringing any coffee along, and opens the cockpit air vent to get some fresh, cool air. 

A8. It is late afternoon and the VFR pilot is flying west into the setting sun. For the last hour, the 

visibility has been steadily decreasing, however his arrival airport remains VFR, with 4 miles 

visibility and haze. This is a busy uncontrolled airfield with a single East-West runway. He 

decides to do a straight-in approach. 

A9. When he took off about an hour earlier, there was a quartering headwind of about 15 knots. He 

made it into the air, but it was a rocky takeoff, and one he hoped none of the other pilots at the 

small airport noticed. Now as he entered the downwind leg for landing, he noticed that the 

windsock was indicating almost a direct crosswind of about the same strength. On final he is 

holding a large crab to keep from drifting away from the centerline, and as he starts the flare he 

begins to drift toward the side of the runway. 
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A10. While on a local sightseeing flight, the pilot notices that the weather is deteriorating to the 

west. A line of clouds is moving in his direction, but they are still over 20 miles away. He 

decides to cut his flight short and turns to return to his home airfield about 25 miles east of his 

present position. 

A11. The instructor pilot had been suffering from a cold and when he arose in the morning, he took 

an over-the-counter antihistamine to try and control his runny nose. After a morning of giving 

instruction in the flight simulator, he had a lesson scheduled after lunch with a pilot working 

on his COM certificate. He felt a little drowsy, but the weather was good and they were going 

to be working on short-field landings, so he did not cancel the lesson. 

A12. A pilot is cruising in good weather to a destination airport about an hour away. It is midday, 

and there are three hours of fuel on board. 

A13. An experienced pilot with a rated passenger are taxiing out for takeoff. They are at a controlled 

airfield, on the ground-control radio frequency. They have been cleared to "taxi to and hold 

short of Runway 31" and are now approaching the hold-short line. 

A14. An instrument-rated pilot on an IFR flight plan has just climbed through a 4000-foot thick 

layer of clouds. Although icing was not forecast, he notices a trace of ice on the edges of the 

windscreen. The aircraft is not equipped for flight into known or forecast icing conditions. As 

he approaches his destination airport, air traffic control issues a clearance that will require him 

to hold for approximately 15 minutes in the cloud layer. 

A15. For the first part of this late night flight, the low-time VFR pilot has enjoyed a spectacular 

view of the stars as he cruised at 8,500 feet with over 25 miles visibility. As he nears his 

destination airport, which sits on the far side of a large lake, he notices that the visibility is 

decreasing because of haze nearer the surface. As he starts across the lake at about 2,500 feet 

he loses sight of the lights on the shore, and the dim lights scattered far apart on the ground 

seem to be indistinguishable from the stars. 

A16. It is time for an oil change and the pilot/owner decides to do it him- or her self. He consults 

with his local A&P mechanic and then follows his instructions. He does not have the work 

inspected afterwards and makes the appropriate logbook notation himself. 

A17. While cruising at 4,500 feet AGL, the engine on the single-engine aircraft sputters and quits. 

The pilot checks the fuel settings and tries to restart the engine but is unsuccessful. He sees a 

level field within gliding distance and turns toward it. He will be landing into the wind. 
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B. General Self-Efficacy 

Items B1–B8 consist of a set of statements that measure a person’s general self-efficacy. There are 

no correct or incorrect responses. Please read each item carefully, think about how you feel about 

each item, and then click on the circle that most closely corresponds to how the statements best 

describe your feelings based on the response scale of Strongly Disagree (SD), Disagree (D), Neutral 

(N), Agree (A), and Strongly Agree (SA). 

 

 SD D N A SA 

B1.  I will be able to achieve most of the goals that I have set for myself.  ❏ ❏ ❏ ❏ ❏ 

B2.  When facing difficult tasks, I am certain that I will accomplish them.  ❏ ❏ ❏ ❏ ❏ 

B3.  In general, I think that I can obtain outcomes that are important to me.  ❏ ❏ ❏ ❏ ❏ 

B4.  I believe I can succeed at most any endeavor to which I set my mind.  ❏ ❏ ❏ ❏ ❏ 

B5.  I will be able to successfully overcome many challenges. ❏ ❏ ❏ ❏ ❏ 

B6.  I am confident that I can perform effectively on many different tasks.  ❏ ❏ ❏ ❏ ❏ 

B7.  Compared to other people, I can do most tasks very well. ❏ ❏ ❏ ❏ ❏ 

B8.  Even when things are tough, I can perform quite well. ❏ ❏ ❏ ❏ ❏ 
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C. Aviation Safety Attitudes 

In Items C1–C27, please respond to each item using the response scale of Strongly Disagree (SD), 

Disagree (D), Neutral (N), Agree (A), and Strongly Agree (SA). 

 SD D N A SA 

C1. I would duck below minimums to get home. ❏ ❏ ❏ ❏ ❏ 

C2. I am capable of instrument flight. ❏ ❏ ❏ ❏ ❏ 

C3. I am a very careful pilot. ❏ ❏ ❏ ❏ ❏ 

C4. I never feel stressed when flying. ❏ ❏ ❏ ❏ ❏ 

C5. The rules controlling flying are much too strict. ❏ ❏ ❏ ❏ ❏ 

C6. I am a very capable pilot. ❏ ❏ ❏ ❏ ❏ 

C7. I am so careful that I will never have an accident. ❏ ❏ ❏ ❏ ❏ 

C8. I am very skillful on controls. ❏ ❏ ❏ ❏ ❏ 

C9. I know aviation procedures very well. ❏ ❏ ❏ ❏ ❏ 

C10. I deal with stress very well. ❏ ❏ ❏ ❏ ❏ 

C11. It is riskier to fly at night than during the day. ❏ ❏ ❏ ❏ ❏ 

C12. Most of the time accidents are caused by things beyond the pilot's 

control. 
❏ ❏ ❏ ❏ ❏ 

C13. I have a thorough knowledge of my aircraft. ❏ ❏ ❏ ❏ ❏ 

C14. Aviation weather forecasts are usually accurate. ❏ ❏ ❏ ❏ ❏ 

C15. I am a very cautious pilot. ❏ ❏ ❏ ❏ ❏ 

C16. The pilot should have more control over how he/she flies. ❏ ❏ ❏ ❏ ❏ 

C17. Usually, your first response is the best response. ❏ ❏ ❏ ❏ ❏ 

C18. I find it easy to understand the weather information I get before 

flights. 
❏ ❏ ❏ ❏ ❏ 

C19. You should decide quickly and then make adjustments later. ❏ ❏ ❏ ❏ ❏ 

C20. It is very unlikely that a pilot of my ability would have an 

accident. 
❏ ❏ ❏ ❏ ❏ 

C21. I fly enough to maintain my proficiency. ❏ ❏ ❏ ❏ ❏ 

C22. I know how to get help from ATC if I get into trouble. ❏ ❏ ❏ ❏ ❏ 

C23. There are few situations I couldn't get out of. ❏ ❏ ❏ ❏ ❏ 

C24. If you don't push yourself and the aircraft a little, you'll never 

know what you could do. 
❏ ❏ ❏ ❏ ❏ 

C25. I often feel stressed when flying in or near weather. ❏ ❏ ❏ ❏ ❏ 

C26. Sometimes you just have to depend on luck to get you through. ❏ ❏ ❏ ❏ ❏ 

C27. Speed is more important than accuracy during an emergency. ❏ ❏ ❏ ❏ ❏ 
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D. General Health Questionnaire 

In Items D1–D12, please rate the given statements using the following scale: 

0 = Not at all, 1 = No more than usual, 2 = Rather more than usual, 3 = Much more than usual 

 

Item  Have you recently …   Response 

D1* … been able to concentrate on whatever you are doing? 0   1   2   3 

D2* … felt capable of making decisions about things? 0   1   2   3 

D3* … been able to face up to your problems? 0   1   2   3 

D4 … lost much sleep over worry?  0   1   2   3 

D5 … felt constantly under strain? 0   1   2   3 

D6 … felt you could not overcome your difficulties? 0   1   2   3 

D7 … been feeling unhappy and depressed? 0   1   2   3 

D8 … been losing confidence in yourself? 0   1   2   3 

D9 ... been thinking of yourself as a worthless person? 0   1   2   3 

D10* … felt that you are playing a useful part in things? 0   1   2   3 

D11* … been able to enjoy your normal day-to-day activities? 0   1   2   3 

D12* … been feeling reasonably happy , all things considered? 0   1   2   3 
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E. Aviation Safety Locus of Control 

In Items E1–E20, please respond to each item using the response scale of Strongly Disagree (SD), 

Disagree (D), Neutral (N), Agree (A), and Strongly Agree (SA). 

 SD D N A SA 

E1. If pilots follow all the rules and regulations, they can avoid many aviation 

accidents. 
❏ ❏ ❏ ❏ ❏ 

E2. Accidents are usually caused by unsafe equipment and poor safety 

regulations. 
❏ ❏ ❏ ❏ ❏ 

E3. Pilots should lose their license if they periodically neglect to use safety 

devices (for example, seat belts, checklists, etc.) that are required by 

regulation. 
❏ ❏ ❏ ❏ ❏ 

E4. Accidents and injuries occur because pilots do not take enough interest in 

safety. 
❏ ❏ ❏ ❏ ❏ 

E5. Avoiding accidents is a matter of luck. ❏ ❏ ❏ ❏ ❏ 

E6. Most accidents and incidents can be avoided if pilots use proper 

procedures. 
❏ ❏ ❏ ❏ ❏ 

E7. Most accidents and injuries cannot be avoided. ❏ ❏ ❏ ❏ ❏ 

E8. Most accidents are due to pilot carelessness. ❏ ❏ ❏ ❏ ❏ 

E9. Most pilots will be involved in accidents or incidents which result in 

aircraft damage or personal injury. 
❏ ❏ ❏ ❏ ❏ 

E10. Pilots should be fined if they have an accident or incident while "horsing 

around". 
❏ ❏ ❏ ❏ ❏ 

E11. Most accidents that result in injuries are largely preventable. ❏ ❏ ❏ ❏ ❏ 

E12. Pilots can do very little to avoid minor incidents while working. ❏ ❏ ❏ ❏ ❏ 

E13. Whether people get injured or not is a matter of fate, chance, or luck.  ❏ ❏ ❏ ❏ ❏ 

E14. Pilots' accidents and injuries result from the mistakes they make. ❏ ❏ ❏ ❏ ❏ 

E15. Most accidents can be blamed on poor FAA oversight. ❏ ❏ ❏ ❏ ❏ 

E16. Most injuries are caused by accidental happenings outside people's control. ❏ ❏ ❏ ❏ ❏ 

E17. People can avoid getting injured if they are careful and aware of potential 

dangers. 
❏ ❏ ❏ ❏ ❏ 

E18. It is more important to complete a flight than to follow a safety precaution 

that costs more time. 
❏ ❏ ❏ ❏ ❏ 

E19. There is a direct connection between how careful pilots are and the number 

of accidents they have. 
❏ ❏ ❏ ❏ ❏ 

E20. Most accidents are unavoidable. ❏ ❏ ❏ ❏ ❏ 
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F. Hazardous Events Scale 

In Items F1–F10, please respond to each item relative to the past 24 months. 

 0 1 2 3 4 or more 

F1. How many aircraft accidents have you been in (as a flight crew 

member)? 
❏ ❏ ❏ ❏ ❏ 

F2. How many times have you run so low on fuel that you were 

seriously concerned about making it to an airport before you ran 

out? 

❏ ❏ ❏ ❏ ❏ 

F3. How many times have you made a precautionary or forced 

landing at an airport other than your original destination? 
❏ ❏ ❏ ❏ ❏ 

F4. How many times have you made a precautionary or forced 

landing away from an airport? 
❏ ❏ ❏ ❏ ❏ 

F5. How many times have you inadvertently stalled an aircraft? ❏ ❏ ❏ ❏ ❏ 

F6. How many times have you become so disoriented that you had 

to land or call ATC for assistance in determining your location? 
❏ ❏ ❏ ❏ ❏ 

F7. How many times have you had a mechanical failure which 

jeopardized the safety of your flight? 
❏ ❏ ❏ ❏ ❏ 

F8. How many times have you had an engine quit because of fuel 

starvation, either because you ran out of fuel or because of an 

improper pump or fuel tank selection? 

❏ ❏ ❏ ❏ ❏ 

F9. How many times have you flown into areas of instrument 

meteorological conditions, when you were not on an instrument 

flight plan? 

❏ ❏ ❏ ❏ ❏ 

F10. How many times have you turned back or diverted to another 

airport because of bad weather while on a VFR flight? 
❏ ❏ ❏ ❏ ❏ 
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G. Background Information 

G1. Please enter your approximate number of total single engine hours: _______ 

G2. Please enter your approximate number of total multiengine hours: _______ 

G3. Please enter your approximate number of total flight hours: _______ 

G4. Please enter your approximate number of total PIC hours: _______ 

G5. Please indicate what type of flight training you have received 

 ❏ Part 141  ❏ Part 61 

G6. Please indicate what FAA ratings you currently have (check all that apply): 

 ❏ Private pilot (PPL) ❏ Instrument pilot  ❏ Commercial pilot  ❏ ATP  

 ❏ CFI ❏ CFII ❏ MEI   

 ❏ Other _______________________________________________________________ 

 

G7. Please indicate your gender:  ❏ Male     ❏ Female 

G8. Which of the following best describes your current relationship status? 

 ❏ Single, never married 

 ❏ Single, but cohabiting with someone 

 ❏ Married 

 ❏ Not married but in a domestic partnership or civil union 

 ❏ Separated 

 ❏ Divorced 

 ❏ Widowed 

 ❏ Other (please describe) ___________________________________________ 

G9. What is your age? 

 ❏ 18–20 ❏ 21–29 ❏ 30–39 ❏ 40–49 ❏ 50–59 ❏ 60 or older 

G10. What is the highest level of school you have completed or the highest degree you have 

received? 

 ❏ Less than high school degree 

 ❏ High school degree or equivalent (e.g., GED) 

 ❏ Completed some college but no college degree 

 ❏ Associate degree or 2-year equivalent  

 ❏ Bachelor degree or 4-year equivalent 

 ❏ Graduate degree (master’s or doctoral) 

 ❏ Other (please describe) ___________________________________________ 
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G11. Please enter your race/ethnicity. 

❏ White / Please enter your origin, for example, German, Irish, Lebanese, Egyptian, etc. 

 _____________________________________________________________________ 

❏ Black, African American, or Negro / Please enter your origin, for example, African 

American, Haitian, Nigerian, etc. 

 _____________________________________________________________________ 

❏ Hispanic, Latino, or Spanish / Please enter your origin, for example, Mexican, Mexican 

AM, Puerto Rican, Cuban, Argentinean, Colombian, Dominican, Nicaraguan, Salvadoran, 

Spaniard, etc. 

 _____________________________________________________________________ 

❏ American Indian or Alaska Native / Please enter the name of your enrolled or principal 

tribe, for example, Navajo, Mayan, Tingit, etc. 

 _____________________________________________________________________ 

❏ Asian origin / Please enter your origin, for example, Asian Indian, Chinese, Filipino, 

Japanese, Korean, Vietnamese, Hmong, Laotian, Thai, Pakistani, Cambodian, etc. 

 _____________________________________________________________________ 

❏ Native Hawaiian or Other Pacific Islander /Please enter your origin, for example, Native 

Hawaiian, Guamanian or Chamorro, Samoan, Fijian, Tongan, etc. 

 _____________________________________________________________________ 

❏ Other (please enter your origin) 

_____________________________________________________________________ 

 

Thank you for your time and cooperation. 
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Table C.1 

Raw Data 

# Y X1 X2 X3 X4 X5 X6 X10 X11 X12 X13 X14 X15 X16a X16b Orig. 

1 1118 M 45 M W Grad 286.5 P61 1 5 39 84 8 38 14 1 

2 931 M 23 NM O 4-yr 155 P61 2 5 28 87 12 37 21 2 

3 916.1 M 31 M O Grad 759 P61 5 13 32 79 12 37 19 3 
4 1024 M 27 M O Grad 777 P141 5 16 35 87 15 36 25 4 

5 1167 M 30 NM B 4-yr 228 P141 3 0 32 87 18 36 11 5 

6 1185 M 35 M W 4-yr 120 P141 2 0 37 82 18 35 11 6 
7 1280 M 20 NM W 2-yr 70 P141 1 2 22 58 22 35 21 7 

8 950 M 29 NM W Grad 1366 P141 6 15 40 98 1 42 18 8 

9 874 M 20 NM W 2-yr 65 P141 1 2 32 95 9 38 16 10 
10 976 M 28 M O 4-yr 295 P61 3 10 32 89 13 35 25 11 

11 1058 M 43 M O Grad 450 P61 3 9 37 100 18 38 23 14 

12 1157 F 34 NM B Grad 300 P61 3 6 29 82 15 34 21 15 
13 940 M 22 NM W 2-yr 105 P61 1 2 34 103 11 40 17 17 

14 915 M 28 NM B Grad 1798 P141 5 19 40 116 0 49 22 18 

15 1036 M 31 NM O 4-yr 288 P61 2 17 34 93 9 37 27 19 

16 1021 M 24 NM W 4-yr 386 P61 3 4 34 87 11 38 30 20 

17 1121 M 20 NM O 2-yr 150 P141 2 5 32 83 10 31 22 21 

18 752 M 30 NM B Grad 522 P141 3 9 35 94 2 35 17 28 
19 1206 M 27 M W 4-yr 95 P61 1  34 79 11 43 12 29 

20 1070.7 M 25 NM W 4-yr 389 P61 4 4 32 97 8 41 25 30 

21 1156 M 26 NM W 4-yr 552 P61 4 8 38 113 6 39 23 31 
22 1320 M 22  W 2-yr 75 P141  0 32 81 5 42 22 32 

23 1231 M 40 M B 4-yr 240 P141 4 2 34 86 3 31 18 33 

24 1204 M 30 M W Grad 541 P61 5 11 35  0 44 18 34 
25 1199 M 35 NM W Grad 360 P61 3 10 36 88 13 34 22 36 

26 1148 M 23 NM W 4-yr 448 P61 3 4 35 111 0 46 22 37 

27 1211 M 27 NM W Grad 1094 P61 5 12 37 99 4 38 22 38 
28 998 M 25 NM W 4-yr 94 P61 1 0 32 83 10 35 21 39 

29 1333 F 61 M W Grad 3520 P61 2 13 34 83 13 39 15 40 

30 1001 M 32 NM O Grad 1608 P61 5 22 35 99 5 41 32 41 
31 1094 M 33 M W 4-yr 1500 P141 2 12 30 87 15 30 30 42 

32 1122 M 28 M W Grad 400 P61 4 10 37 89 6 40 28 43 

33 1207 M 19 NM W 2-yr 78 P61 2 2 38 87 8 31 24 45 
34 864 M 44 M W 4-yr 3000 P61 7 4 39 92 11 36 18 47 

35 1276 M 39 NM W Grad 9000 P141 7 12 32 91 8 30 26 49 
36 1300 M 55 M W Grad 450 P141 2 0 32 92 12 38 24 50 

37 1070 M 48 M W 2-yr 20000 P61 2 10 32 89 15 39 19 51 

38 841 M 33 NM W Grad 1120 P141 4 11 39 98 18 33 13 53 
39 1030 M 19 NM W 2-yr 100 P141 1 3 34  21 36 21 54 

40 1314 M 31 NM W 4-yr 900 P141 3 5 35 102 25 50 18 56 

41 1051 M 35 NM W 4-yr 124 P141 1 0 27 75 25 29 13 57 
42 1035.8 M 27 NM W 4-yr 295 P61 3 7 35 93 4 40 17 58 

43 986 M 25 NM W 4-yr 450 P141 5 15 30 86 12 42 24 60 

44 1096 M 29 NM B Grad 500 P141 3 3 39 105 1 43 20 61 
45 1150 M  M O 4-yr 190 P141 2 8 35 94 5 38 26 62 

46 703 M 30 M W Grad 1000 P141 5 18 40 102 0 50 20 63 

47 1305 M 21 NM W 2-yr 75 P141 1 3 25 65 26 37 31 64 
48 1188 M 27 NM W Grad 290 P141 1 15 35 93 7 42 20 65 

49 1698 M 40 M B 4-yr 4600 P61 7 0 32 119 17 42 42 66 

50 874 M 24 NM B 4-yr 2680 P141 4 0 32 96 3 44 13 67 

Note. # = Row number, Y = Risk perception, X1 = Gender (M = Male, F = Female), X2 = Age, X3 = Marital status (M = 

Married, NM = Not married), X4 = Race/Ethnicity (B = Black, O = Other, W = White), X5 = Education level (2-yr = 2-year 

college degree, 4-yr = 4-year college degree, Grad = graduate degree), X6 = Total flight hours, X10 = Type of flight training 

(P141 = Part 141, P61 = Part 61), X11 = Number of FAA ratings/licenses, X12 = Number of hazardous events experienced 

(HES scores), X13 = Scores on the New General Self-Efficacy Scale (NGSES), X14 = Scores on the Aviation Safety Attitudes 
Scale (ASAS), X15 = Scores on the General Health Questionnaire (GHQ), X16a = Scores on the Aviation Safety Locus of 

Control-Internality (ASLOC-I) scale, X16b = Scores on the Aviation Safety Locus of Control-Externality (ASLOC-E) scale, 

and Orig. = Original case number from the raw data set. 
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Table C.1 

Raw Data (Continued) 

# Y X1 X2 X3 X4 X5 X6 X10 X11 X12 X13 X14 X15 X16a X16b Orig. 

51 1044 M 23 NM O 4-yr 286 P61 3 4 31 88 9 39 22 68 

52 1079 M 33 M B 4-yr 3440 P61 1 0 36 82 0 22 22 70 

53 1455 M 35 M B 4-yr 6500 P141 4 4 32 91 6 46 23 71 
54 1022.1 M 36 M B 4-yr 5400 P141 1 6 35 87 11 33 21 73 

55 1062 M 32 M B 4-yr 680 P141 3 2 30 87 7 35 27 74 

56 1047 M 28 NM B 2-yr 800 P141 3 5 32 91 7 31 27 75 
57 1198 M 32 M W Grad 1825 P141 6 16 40 96 8 42 25 76 

58 1240 M 22 NM W 2-yr 129 P141 2 3 31 93 16 33 24 77 

59 1197 M 23 NM W 4-yr 180 P141 2  37 95 10 35 22 78 
60 1057 M 29 NM O Grad 820 P141 5 16 36 102 7 33 24 79 

61 823    W 4-yr 1292 P141   40 97 4   80 

62 1302 M 24 NM W 4-yr 170 P141 2 2 33 86 12 36 28 81 
63 1107 M  NM W 4-yr 240 P141 3 3 39 104 0 39 25 82 

64 1011 M 27 NM W 4-yr 1000 P141 5 10 31 97 11 39 24 83 

65 912 M 35 NM B 2-yr 6500 P141 1 10 34 78 5 27 12 84 

66 1165.2 M 27 NM B 4-yr 2600 P141 6 2 33 70 8 37 23 89 

67 1046.2 M 18 NM W 2-yr 45.6 P141 1 2 38 92 6 42 33 90 

68 1325 F 20 NM O 2-yr 1292 P141 0 0 40 84 22 35 23 91 
69 1116 M 22 NM O 2-yr 30 P141 0 0 38 87 10 42 13 92 

70 1314 M 18 NM W 2-yr 70 P141 1 0 33 75 14 42 26 93 

71 1261 M 22 NM O 2-yr 90 P141 2 1 31 79 12 41 20 94 
72 1028.1 M 28 NM W 2-yr 1600 P141 6 6 38 99 11 38 14 96 

73 802 M 20 NM W 2-yr 1600 P141 3 11 30 90 6 35 17 97 
74 1386 M 24 NM B 2-yr 244 P141 4 2 39 100 9 40 21 99 

75 885 M 29 NM B Grad 260 P141 3 3 32 82 20 34 19 100 

76 945 M 35 M B Grad 6890 P61 7 5 34 90 6 32 21 101 
77 1283 M 25 NM W 4-yr 80 P141 1 4 32 88 3 40 18 102 

78 1037    W 4-yr 1292 P141   28 83 13 30 30 106 

79 1093    W 4-yr 1292 P141   39 86    107 
80 1273    W 4-yr 1292 P141   38 95 9 37 23 110 

81 1115.86 M 30 M B Grad 3050 P61 1 1 32 77 8 38 13 111 

82 1187 M 29 NM W 4-yr 68 P141 1 5 32 86 11 39 21 112 
83 974 M 28 NM B 4-yr 1600 P141 6 2 32 87 15 37 25 114 

84 624 M 32 M B Grad 270 P61 3 6 34 88 9 39 19 115 

85 1291 M 25 NM O 4-yr 100 P61 2 2 36 96 11 38 31 116 
86 1082.1 M 37 M B 4-yr 1479 P141 3 3 35 98 14 32 31 117 

87 961 M 24 NM W 4-yr 299 P61 2 4 34 95 9 39 26 118 

88 867 F 33 M O Grad 68 P61 1 4 40 105 5 29 24 119 
89 1011 M 24 NM B 4-yr 100 P61 1 0 21 78 19 26 32 121 

90 1601 M 25 NM B 4-yr 322 P141 4 5 32 100 12 40 40 122 

91 1031.7 M 37 NM W 4-yr 150 P141 2 0 35 83 32 31 11 123 
92 1202 M 29 NM B Grad 412 P61 2 3 30 70 10 24 18 124 

93 973 M 33 M B Grad 410 P141 3 13 35 85 5 39  125 

Note. # = Row number, Y = Risk perception, X1 = Gender (M = Male, F = Female), X2 = Age, X3 = Marital status (M = 

Married, NM = Not married), X4 = Race/Ethnicity (B = Black, O = Other, W = White), X5 = Education level (2-yr = 2-year 

college degree, 4-yr = 4-year college degree, Grad = graduate degree), X6 = Total flight hours, X10 = Type of flight training 
(P141 = Part 141, P61 = Part 61), X11 = Number of FAA ratings/licenses, X12 = Number of hazardous events experienced 

(HES scores), X13 = Scores on the New General Self-Efficacy Scale (NGSES), X14 = Scores on the Aviation Safety Attitudes 
Scale (ASAS), X15 = Scores on the General Health Questionnaire (GHQ), X16a = Scores on the Aviation Safety Locus of 

Control-Internality (ASLOC-I) scale, X16b = Scores on the Aviation Safety Locus of Control-Externality (ASLOC-E) scale, 

and Orig. = Original case number from the raw data set. 

 

 


