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1.0 SUMMARY

Prior to beginning U.S. Air Force pilot training, individuals complete neuropsychological
testing to assess ability and stability of pilot candidates. Until recently, motivation and resolve
have not been formally assessed during Medical Flight Screening. Pertinent research on
motivation and resolve related to military aviation is reviewed. Novel measures of motivation
and resolve were developed and administered to 720 U.S. Air Force pilot candidates, revealing
higher intrinsic than extrinsic motivation to become pilots, as well as high amounts of resolve to
pursue a military career in aviation. Those candidates slotted for manned versus unmanned
aircrafts were compared, revealing similar amounts of motivation and resolve. However, manned
aircraft pilot candidates were found to be slightly more intrinsically motivated and have slightly
more resolve as it relates to their consistent diligence in their efforts to fly.

2.0 INTRODUCTION

Prior to beginning U.S. Air Force (USAF) pilot training, all individuals must complete
Medical Flight Screening (MFS) at either the USAF Academy in Colorado Springs, Colorado, or
the USAF School of Aerospace Medicine in Dayton, Ohio. Neuropsychological screening
(MFS-N) is one component of the process and serves two purposes. First, it provides baseline
comparison data for clinical or fitness for duty decisions if an aviator experiences a future brain
injury or mental illness. Second, it establishes normative psychological profiles for research.

For most military aviators, the lengthy pilot selection process begins long before they are
actually considered for a “pilot slot.” They must pass through a series of filters that, in the end,
strive to accurately assess an individual’s ability, stability, and motivation. In recent times,
USAF pilots have been described as having the legendary “right stuff.” By and large, they have
similarly exceptional intelligence and functional capacity (ability), demonstrated character and
emotional composure (stability), and a consistent desire and proven resolve to become, and
remain, a pilot (motivation). MFS-N consists of measures that objectively assess ability and
stability of pilot candidates. However, other than an individual demonstrating a high level of
motivation to fly by successfully completing the multiple steps to becoming a pilot
(undergraduate college degree; Reserve Officers’ Training Corps, USAF Academy, or Officer
Training School; and the multitude of administrative requirements), to date there is no objective
measure of motivation used at MFS-N.

The goals of this research are to better understand what motivates pilot candidates to
pursue aviation careers and to establish baseline motivation and grit scores. These scores can
then be utilized, in conjunction with other MFS-N testing information, to understand pre-morbid
functioning and to determine if aviators who have been removed from flying duties have
returned to their best baseline functioning and meet waiver criteria to return to full aviation
responsibilities.

3.0 BACKGROUND
3.1 Motivation

When a person is moved to act, we consider he or she motivated. The motivated
individual feels energized and stimulated to behave. Conversely, when a person lacks inspiration
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or energy to act, that person is considered unmotivated. Historically, motivation has been a
difficult construct to measure because it is not a unitary concept. Motivation can vary in not only
level, or how much motivation is involved in initiating a task, but can also vary in orientation [1].
Orientation of motivation refers to the underlying goals or reasons for action. Partitioned further,
orientation of motivation consists of intrinsic and extrinsic factors that inspire an individual to
act in specific goal-directed ways.

Intrinsic motivation can be defined as the motivation that drives individuals to act
because they are genuinely interested in the behavior and find the action enjoyable [1]. The
person engages in the activity because it is challenging and enjoyable, rather than doing it
because there are external rewards, prompts, or pressures. Patall and colleagues found that
individuals with higher intrinsic motivation levels participate more fully and are more likely to
find the task pleasurable [2]. Intrinsic motivation also increases the likelihood that an individual
will expend increased effort toward completing an undertaking. Additionally, intrinsic
motivation has shown to contribute to longer persistence at a given task [2].

Intrinsic motivation is measured in two different ways. The first is through basic
experimental research, in which investigators utilize the “free choice” measure. The
experimenter has a participant engage in a task and informs the participant whether the activity
will be associated with a reward or not. Following this, the experimenter tells the participant that
he/she will no longer need to complete the task and leaves the participant alone in the room. At
this point, the participant has a period of “free choice” about whether or not to return to the
activity. The assumption is as follows: if no extrinsic reasons exist to act (e.g., no rewards), the
longer the participant continues to engage in the activity the more intrinsically motivated he/she
is to do the task. The second most common way intrinsic motivation is measured is by self-report
surveys, which are designed to measure interest and enjoyment of specific tasks or activities [1].

Extrinsic motivation relates to the execution of an activity to attain a desired outcome.
Often conceptualized as the opposite of intrinsic motivation, extrinsic motivation comes from
influences outside of the individual and can be broken down into four distinct categories, each
having different amounts of externality [1]. The classification that is closest to amotivation, or
the state of motivation that lacks an intention to act, is called external regulation. This is the
least autonomous form of extrinsic motivation. Typically, behaviors are carried out to be
compliant, to meet an external demand, or to obtain a specific reward [3]. Examples of external
regulation are “I fly because | get faster rank advancement” and “I get to wear a cool flight
jacket.”

The second type of extrinsic motivation is introjected regulation. Involving the
internalization of external influences, self-imposed pressures are employed to avoid guilt or to
maintain self-esteem. An example of introjected regulation would be “I fly (or keep flying)
because | want other people to think I am successful.”

A more autonomous form of extrinsic motivation is identification. This type of extrinsic
motivation occurs when an individual consciously accepts a behavior as being important to
achieve a personally valued outcome and willingly recognizes the behavior as his or her own. An
example of identification is “I fly because it helps keep me well balanced in my life.”

Finally, the most autonomous form of extrinsic motivation is integrated regulation. This
occurs when a person identifies the value of a behavior, internalizes it as congruent with one’s
sense of self, and assimilates it as his or her own. An example of integrated regulation would be
“I fly because | am a pilot; it is an essential part of who | am.” The more an individual
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internalizes the reasons for an action or task, the more the extrinsically motivated actions become
self-determined [4].

Simply put, performance is defined as the outcome of a motivated act [5]. The
relationship between motivation and performance has been studied across a variety of domains,
and it has long been assumed that intrinsic motivation is more predictive of action. In other
words, if an individual enjoys a specific activity or task, he or she is more apt to engage in that
action (and with more effort). Conversely, if an individual doesn’t necessarily enjoy a task, and
only feels external pressure to engage in it, he or she is less apt to take part in it.

3.2 Measuring Motivation in Military Aviators

Within organizational settings, studies have found that motivation for work-related
behavior involves both environmental or external forces (e.g., rewards, promotions) and internal
or inherent forces (e.g., enjoyment, fulfillment) [6]. As stated previously, individuals who are
intrinsically motivated typically engage in task-driven behavior because they enjoy it. These
intrinsically motivated individuals tend to look for opportunities to be challenged, to develop
new skills, to master job-related tasks, and to enjoy their work [7]. Extrinsically motivated
workers have been found to be less compliant and more often seek recognition, prestige, and
opportunities for promotion compared to their intrinsically motivated colleagues [7].

To better understand how motivation levels affect performance, Frederick-Recascino and
Hall investigated the relationship between student pilot motivation and performance during flight
training. Student motivation was operationally defined by the number of times a student
cancelled or no-showed flight lessons during pilot training (i.e., the fewer the number of
cancelled or no-showed flights, the higher the motivation). Student performance was measured
by the number of extra flight lessons combined with the number of written tests during training,
where the fewer number of extra tests and lessons indicated higher performance overall. Results
indicated that increasing levels of motivation (i.e., reduced number of cancellations and no-
shows) led to increased performance (i.e., reduced number of extra flying lessons and written
tests) during pilot training [5].

Marshburn researched whether Army aviators were more extrinsically or intrinsically
motivated to gain flying experience. More specifically, he sought to determine whether intrinsic
or extrinsic factors were more associated with aviators garnering higher levels of flying
experience. For this study, flying experience was measured in the participant’s total number of
flight hours and total number of pilot-in-command flight hours. The study found that aviators
who were more intrinsically motivated (flew for enjoyment, mastery, and challenge) obtained
increased flying experience versus their more extrinsically motivated colleagues (flew for
promotion, selection for command, or recognition) [6].

In an attempt to better predict overall performance during flight training, Forsman
researched flight training performance and motivation. The aim was to determine if academic
motivation would be predictive of flight training performance and indicate in advance the
likelihood of students failing to complete the pilot training program at a Midwestern university
[8]. Academic motivation was assessed by administering the Academic Motivation Scale [9],
which measures the three major facets of motivation: amotivation, extrinsic motivation, and
intrinsic motivation. Flight performance was measured by the number of hours a student required
to complete 25 flight lessons combined with his/her overall flight performance ratings by
instructors. Results indicated a positive correlation between both intrinsic and extrinsic
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motivation scales and the number of hours it took to complete all 25 flight lessons. Forsman
postulates that the results indicate that those who are more motivated take more time to learn all
of the maneuvers and techniques taught. It was also theorized that individuals may take more
time on each flying maneuver or technique to more fully grasp each aspect [8].

In another study investigating motivation to fly, Reddy and George examined two
instances in which military aircrew members were evaluated for loss of motivation. In the first
case, an Army helicopter pilot was disqualified due to sensorineural hearing loss and low
motivation for flying. The pilot was cleared by medical for his hearing issues but then refused to
return to flying due to a lack of support from his wife and family for his flying career, his anxiety
associated with the death of one of his instructors in an aircraft incident, and his desire to join the
infantry as he thought it would more efficiently further his military career. In the second case, a
female Army helicopter pilot was initially pulled from flying status due to a back injury and
diabetes. Once medically cleared, the pilot did not desire to return to flying for personal reasons
that included a change in family priorities that she felt couldn’t be supported in the aviation
career field. In both cases, the aircrew members were removed from flying duties and it was
assessed that the members’ loss of motivation was in large part associated with their higher
extrinsic motivation versus intrinsic motivation to fly. Also, it was highlighted that both had
initially pursued aviation career fields for mostly extrinsic reasons [10].

3.3 Grit

In addition to motivation, a pilot candidate’s level of grit is also an important facet of
performance and success. Not only must one be motivated to fly, but a candidate must also have
enough resolve or stick-to-itiveness to push through the adversity inherent in pilot training.
When difficulties are encountered, grit is relied upon to persevere and push ahead. Grit has been
found to be an excellent predictor of success in several high-stress and high-achievement career
fields [11].

Duckworth and colleagues have defined grit as passion and determination for goals [12].
It consists of working diligently toward an objective and maintaining interest and work effort
despite adversity or failure. Grit is a person’s stamina toward achievement. Many factors have
been found to influence grit, including education and age. Researchers have found that more
educated adults have higher levels of grit compared to less educated adults of the same age.
Controlling for education, it was found that grit increased with age, with older individuals
usually having higher levels of grit than younger individuals [12].

In a study of U.S. Military Academy (West Point) cadets, Maddi et al. examined the
relationship between grit and performance of cadets during training [13]. The cadets were
administered a grit scale on the third day after arrival at West Point. The Short Grit Scale (Grit-
S) was developed by Duckworth and Quinn to evaluate sustained pursuit of a given goal or
interest [14]. The scale assessed the cadets’ consistency of interests and perseverance of effort.
Additionally, the researchers obtained the cadets’ performance scores, which are the cumulative
average of performance scores in different domains, including military and academic course
work and fitness, and the Whole Candidate Score (WCS), which is a composite score consisting
of high school academic performance, leadership potential, and physical fitness. Analysis found
that all three variables (grit scale score, cadets’ performance scores, and WCS) were positively
correlated with retention; however, grit had the strongest overall relationship. The study
highlighted grit as an important variable to consider when predicting performance outcomes.
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In another study, Kelly, Matthews, and Bartone were interested in examining what
factors are associated with a cadet’s successful performance at West Point [15]. Historically,
students are admitted to West Point based on academic performance and physical ability. The
purpose of the investigation was to understand what non-cognitive and non-aptitude factors
contribute to predict successful student performance. Historically, a cadet’s successful
performance at West Point has been forecast utilizing the WCS composite score mentioned
above. This score, consisting of high school grade point averages, high school class rank,
standardized test scores, leadership ability, and physical fitness scores, was calculated for each
student. For this particular investigation, researchers were interested in what impact grit, a non-
cognitive and non-aptitude factor, had on successful graduation of a 4-year undergraduate
program at West Point. Grit was defined as an individual’s “firmness of character” and is
strongly associated with what West Point strives to build in its cadets. Previous studies found
that grit was a stronger predictor of attrition from a summer training program as part of Cadet
Basic Training than the WCS [12]. The West Point cadets were administered the 12-item Grit
Scale to measure levels of grit [12]. The researchers found that cadets who had higher levels of
grit and sustained effort were more likely to complete the challenging 47-month West Point
program. Grit was found to be a significant and meaningful differentiator between cadets who
completed Cadet Basic Training versus those who dropped out. Also, grit was found to be a
significant differentiator between cadets who graduated from West Point and those who did not.
Additionally, grit was positively correlated with overall performance and class ranking.
Researchers concluded that non-cognitive factors such as grit are important to consider when
attempting to appreciate why some individuals are successful in accomplishing longer term,
challenging goals [15].

In a 2015 study, Lucas et al. defined grit as courage to persist toward a given goal
through fear of failure [16]. In this study of grit and effort, the researchers evaluated participants
playing a computer game. Grit was measured by having participants complete the 8-item Grit-S
scale [14]. Effort was measured by how rapidly a participant could click his/her mouse versus an
opponent. Lower grit individuals were found to have no problem persisting when the game
seemed to be going in their favor, but when the favor turned toward their opponents, the less
gritty participant’s effort decreased significantly. The researchers also found that higher grit
levels were associated with increased effort when losing and, when given the option to quit,
grittier individuals would persist. The researchers concluded that grittier people tend to press on
in the face of adversity when pursuing a goal, even when they are not achieving the level of
success desired and have the option to cut their losses.

We have long held that exceptional intelligence and functional capacity (ability),
demonstrated character and emotional composure (stability), and a consistent desire and proven
resolve to become a pilot (motivation) are essential to Undergraduate Pilot Training (UPT)
success. However, we postulate that a high level of resolve or grit (i.e., perseverance and effort
despite adversity) is a needed characteristic of those who endure the rigors of UPT. We are
unaware of any formal research investigating grit levels in pilots or pilot candidates.

The goals of the present project are to better understand what motivates a pilot candidate
to pursue aviation as a career, as well as to establish baseline motivation and resolve or grit
scores of pilot candidates. Baseline motivation and grit assessments can then be utilized, in
conjunction with other MFS-N testing information, to better understand the characteristics of
USAF pilot candidates. This personalized information can be useful for waiver consideration
should the pilot be removed from flying duties at a future time.
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4.0 METHODS

Before being cleared to begin UPT, pilot candidates must complete the in-depth MFS to
determine whether they meet the established health and fitness requirements. MFS-N is part of
the larger MFS process. MFS-N testing is completed on the first or second day of screening.
Pilot candidates are tested as a group in the MFS-N computer lab. Typically, the groups range
from 10 to 15 candidates. Depending on the day, testing is administered either in the morning at
8:00 a.m. or at noon. On average, testing takes about 3.5 hours to complete. Currently, MFS-N
consists of three computer-based psychological testing measures to assess aspects of ability and
stability of pilot candidates:

1. Multidimensional Aptitude Battery-I1 [17], an intelligence screening measure

2. MicroCog [18], a neuropsychological screening instrument assessing attention and
concentration, reasoning, general memory, spatial analysis, as well as speed and accuracy
of information processing

3. NEO-PI-3 [19], a Big Five personality measure

As mentioned above, MFS-N is used to establish a pilot candidate’s baseline scores for
future waiver consideration and research. Scores are not used for selection purposes, as all
individuals completing MFS-N have been pre-selected and awarded a pilot “slot.” Along with
completing the three instruments of the MFS-N testing battery, 720 pilot candidates completed
the motivation and resolve self-report surveys over a 7-month period in 2016; 92% were male
and 8% were female. The average participant was 23 years old. The majority of pilot candidates
at the time of evaluation were either assigned to manned aircraft pilot training or unmanned
aircraft pilot training. Three hundred ninety-five endorsed manned and 272 endorsed unmanned,
53 were unaware of their assigned platforms at the time of assessment.

4.1 Instruments

The motivation and resolve surveys, developed by the Aeromedical Consult Service
(ACS) and entitled “ACS Survey I” and “ACS Survey Il,” respectively, were completed at the
end of the other MFS-N testing administrations. Both are paper and pencil self-report
questionnaires. The order of the test items measuring extrinsic and intrinsic factors was
randomized within the questionnaire, as were the items assessing resolve.

Regarding the motivation survey, the candidates were instructed to read each statement
and indicate how well each describes them, on a 0- to 10-point Likert scale (0 being “strongly
disagree” and 10 being “strongly agree”). On the resolve survey, candidates were similarly
instructed to read each statement and select on a 0- to 10-point Likert scale (0 being “not like me
at all” and 10 being “very much like me”™).

4.1.1 Motivation Survey (ACS Survey I). The 16-question survey comprises 7 intrinsic and 9
extrinsic statements, with a maximum possible score of 160.
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Intrinsic Statements:

Question 1: I have a desire to pursue a USAF pilot career even without the formal public
recognition that distinguishes this career field.

Question 6: | would continue to pursue a USAF pilot career even if career field incentives
(e.g., flight pay, bonuses, status, etc.) were discontinued.

Question 7: I have a sense of inner excitement toward starting training to become a
USAF pilot.

Question 9: Because of my desire to become a USAF pilot, | will experience
disappointment if | fail training.

Question 10: | selected a USAF pilot career field because supporting battlefield and
humanitarian operations is personally rewarding.

Question 12: | have a desire to be a USAF pilot despite economic incentives (e.g., flight
pay, hazardous duty pay, commissioning bonus, future employability).

Question 14: | have a desire to serve in a high-risk/high-demand job supporting
battlefield and humanitarian operations.

Extrinsic Statements:

Question 2: My decision to pursue a USAF pilot career field was influenced by my desire
to uphold family tradition.

Question 3: The primary reason | selected a USAF pilot career field was to avoid an
untimely delay in entering the Air Force.

Question 4: I chose a USAF pilot career field over other officer career fields because of
the increased benefits for USAF pilots (e.g., commissioning bonus, flight pay, future
employability).

Question 5: My decision to pursue a USAF pilot career field is influenced by the positive
recognition | will receive from others.

Question 8: It is the responsibility of USAF leadership (training instructors, supervisors,
commanders) to ensure | succeed as a USAF pilot through individually tailored
achievement programs.

Question 11: The unique badges and flight suits that USAF pilots wear attract me to the
career field.

Question 13: A large part of my desire to become a USAF pilot is to demonstrate to
others that | am “a cut above the rest.”

Question 15: My decision to become a USAF pilot was largely influenced by media (e.g.,
movies, TV, video games).

Question 16: My decision to pursue a USAF pilot career field was influenced by the
encouragement from others (i.e., family, friends, coaches, and teachers).

4.1.2 Resolve Survey (ACS Survey I1). The 11-question survey comprises 4 positive and 7
negative response biased statements, with a maximum possible score of 110.
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Positive Response Biased Statements:

Question 4: | have achieved many goals that took years of work.
Question 7: I am a hard worker.

Question 8: I finish whatever | begin.

Question 11: I am diligent regarding my efforts to fly.

Negative Response Biased Statements:
e Question 1: I have difficulty maintaining my focus on projects that take more than a few
months to complete.
e Question 2: | have been obsessed with a certain idea or project for a short time but later
lost interest.
Question 3: New ideas and projects sometimes distract me from previous ones.
Question 5: | often set a goal but later choose to pursue a different one.
Question 6: | become interested in new pursuits every few months.
Question 9: My interest in flying changes from year to year.
Question 10: Setbacks discourage me from becoming a USAF pilot.

4.2 Statistical Analyses

Descriptive statistics of mean, standard deviation, median, mode, range of responses
(potential and actual), and a 5-point percentile table were used to describe the data sets.

5.0 RESULTS
5.1 Motivation Survey (Intrinsic — Extrinsic)

The survey total score distribution was symmetric of the mean score (94.2) with a
standard deviation (SD) of 15.4 and the median score was relatively close (94). All of the
intrinsic question responses had a mode score of 10 with an average item score of 8.6. A
majority of the extrinsic questions responses had a mode score of 0, with the exception of
questions 8, 11, and 16, and an overall average item score of 3.6 (Table 1).

5.2 Resolve Survey

The negative response biased questions (items 1, 2, 3, 5, 6, 9, 10) were inversely scored.

For example, question 9: “My interest in flying changes from year to year.” If the pilot candidate
endorsed a 0 (not like me at all), it was scored as a 10. This resulted in a higher total score
equaling higher overall resolve. All of the question responses had an actual score range of 10,
with the exception of positive biased questions 7 and 8 (7: 4-10, 8: 3-10). Median and percentile
score statistics accurately describe the distribution of survey responses, as the distribution of the
scores was not symmetric about the mean. The resolve survey total score distribution was
symmetric about the mean score (84.6) and the median score was relatively close (84) (Table 2).
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Table 1. Motivation Survey (Intrinsic — Extrinsic) (N=720)

. Type of . Range Percentile (%)
Qe Question e B0 bl (s Potential  Actual 5% 25t 5pth 75t g5th
1 Intrinsic 9.2 14 10 10 0-10 0-10 7 9 10 10 10
2 Extrinsic 3.3 3.3 2 0 0-10 0-10 0 0 2 6 10
3 Extrinsic 0.9 18 0 0 0-10 0-10 0 0 0 1 5
4 Extrinsic 3.8 3.2 3 0 0-10 0-10 0] 0] 3 6 10
5 Extrinsic 3.5 2.7 3 0 0-10 0-10 0 1 3 6 8
6 Intrinsic 8.0 2.3 9 10 0-10 0-10 3 7 9 10 10
7 Intrinsic 9.4 1.2 10 10 0-10 0-10 7 9 10 10 10
8 Extrinsic 4.4 2.6 5 5 0-10 0-10 0 3 5 6 9
9 Intrinsic 8.6 18 9 10 0-10 0-10 5 8 9 10 10
10 Intrinsic 8.4 19 9 10 0-10 0-10 5 7 9 10 10
11 Extrinsic 4.6 2.9 5 5 0-10 0-10 0 2 5 7 10
12 Intrinsic 8.3 2.1 9 10 0-10 0-10 5 7 9 10 10
13 Extrinsic 5.0 3.1 5 0 0-10 0-10 0 2 5 7 10
14 Intrinsic 8.5 17 9 10 0-10 0-10 5 7 9 10 10
15 Extrinsic 2.6 2.5 2 0 0-10 0-10 0 0 2 4 7
16 Extrinsic 5.8 3.0 6 7 0-10 0-10 0 3 6 8 10
Intrinsic Total 60.4 7.5 62 70 0-70 30-70 46 56 62 67 70
Extrinsic Total 33.8 13.9 34 37 0-90 0-74 11 24 34 43 57
Intrinsic — Extrinsic Total 94.2 15.4 94 90 0-160 30-144 70 84 94 104 120

Table 2. Resolve Survey (N=720)

. . Range Percentile (%)
Question Mean SD  Median Mode 50 hial Actual 50 250 50m 750 ggv
1 7.8 2.0 8 10 0-10 0-10 4 8 10 10
2 67 23 7 8 010 010 3 5 7 8 10
3 5.7 2.3 5 4 0-10 0-10 3 4 5 7 10
4 8.4 1.6 8 10 0-10 0-10 6 7 8 10 10
5 67 21 7 8 0-10 010 3 5 7 8 10
6 6.1 2.2 6 7 0-10 0-10 3 4 6 8 10
7 9.1 1.1 9 10 0-10 4-10 7 8 9 10 10
8 8.4 14 9 10 0-10 3-10 6 7 9 10 10
9 85 20 9 10 0-10 010 5 8 9 10 10
10 8.4 1.9 9 10 0-10 0-10 5 7 9 10 10
11 8.9 1.4 9 10 0-10 0-10 6 8 9 10 10
Total 84.6 127 84 80 0-110 35-110 63 76 84 94 105

5.3 Manned vs. Unmanned Motivation and Resolve

Manned versus unmanned comparisons on both the motivation and resolve surveys were
done using the Wilcoxon two-sample test as distributions were not symmetric about the mean.
Tables 3 and 4 show descriptive statistics and Tables 5 and 6 provide comparison statistics for
the motivation and resolve surveys. Multiple items from both the motivation and resolve surveys
were found to be significant at the 0.05 level, with respective small effect sizes. These will be
elucidated below.
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Table 3. Motivation Survey Training Assignment Descriptive Statistics

Manned Aircraft (N=395) Unmanned Aircraft (N=272)
i i 0, i 0,

QAT Mean (SD) Min Max 5t Zsf:‘erceg(t)::‘e (/(;)5"‘ o5t Mean (SD) Min Max 5t 25thPErC92;:Le (A))75th 950
1 Intrinsic 9.38 (1.21) 0 10 7 9 10 10 10 8.99 (1.51) 0 10 6 8 10 10 10
2 Extrinsic 3.33(3.31) 0 10 0 0 2 6 10 3.28 (3.35) 0 10 0 0 2 6 10
3 Extrinsic 0.72 (1.63) 0 10 0 0 0 0 4 1.10 (2.06) 0 10 0 0 0 2 5
4 Extrinsic 3.58 (3.10) 0 10 0 0 3 6 9 4.11 (3.26) 0 10 0 0.5 5 7 10
5 Extrinsic 3.55(2.74) 0 10 0 1 3 6 8 3.50 (2.75) 0 10 0 1 3 6 8
6 Intrinsic 8.28 (2.20) 0 10 4 7 9 10 10 7.50 (2.42) 0 10 3 6 8 10 10
7 Intrinsic 9.66 (0.81) 5 10 8 10 10 10 10 9.01 (1.46) 0 10 6 8 10 10 10
8 Extrinsic 4.36 (2.49) 0 10 0 3 5 6 9 4.39 (2.82) 0 10 0 2 4 6 10
9 Intrinsic 8.86 (1.61) 1 10 6 8 10 10 10 8.35(1.93) 0 10 5 7 9 10 10
10 Intrinsic 8.54 (1.68) 2 10 5 7 9 10 10 8.35 (2.01) 0 10 5 7 9 10 10
11 Extrinsic 4.67 (2.89) 0 10 0 2 5 7 10 4.58 (2.86) 0 10 0 2 5 7 10
12 Intrinsic 8.70 (1.82) 0 10 5 8 10 10 10 7.80 (2.23) 0 10 4 7 8 10 10
13 Extrinsic 5.01 (3.09) 0 10 0 2 5 7 10 5.06 (3.06) 0 10 0 2 5 7.5 10
14 Intrinsic 8.64 (1.58) 0 10 6 8 9 10 10 8.24 (1.90) 0 10 5 7 9 10 10
15 Extrinsic 2.62 (2.40) 0 10 0 0 2 4 7 2.54 (2.52) 0 10 0 0 2 4 7
16 Extrinsic 5.76 (3.00) 0 10 0 3 6 8 10 5.79 (3.02) 0 10 0 4 6 8 10
Intrinsic Total 62.06 (6.50) 40 70 50 58 63 67 70  58.23 (8.56) 30 70 42 5 59.5 65 70
Extrinsic Total  33.60 (13.70) 0 74 12 24 33 42 59  34.34(14.04) 0 70 12 245 35 44 57
Overall Total 95.66 (14.41) 63 144 74 86 94 104 121  92.57 (16.68) 30 138 65 81 93 103 118

Table 4. Resolve Survey Training Assignment Descriptive Statistics

Question Manned Aircraft (N=395) Unmanned Aircraft (N=272)
i 0, i (0)

(R(;[;g;]se Mean (SD) Min Max 5th zstfercgr:)‘t:rl\le (/;)sth 95th Mean (SD) Min Max 5th zstfercesrgt:zle (/;)sth 95th
1(-) 7.89 (1.92) 1 10 4 7 8 10 10 7.77 (1.99) 0 10 4 7 8 10 10
2(-) 6.75 (2.26) 1 10 3 5 7 8 10 6.73 (2.25) 0 10 3 5 7 8 10
3(-) 5.84 (2.29) 0 10 3 4 6 8 10 5.63 (2.25) 0 10 2 4 5 7 10
4(+) 8.56 (1.40) 3 10 6 8 9 10 10 8.21 (1.79) 0 10 5 7 8 10 10
5() 7.05 (1.96) 0 10 3 6 7 8 10 6.35 (2.28) 0 10 2 5 6 8 10
6(-) 6.22 (2.21) 0 10 3 5 6 8 10 5.85 (2.21) 0 10 2 4 6 7 10
7(+) 9.11 (1.02) 5 10 7 8 9 10 10 8.98 (1.12) 4 10 7 8 9 10 10
8 (+) 8.49 (1.44) 3 10 6 8 9 10 10 8.33 (1.43) 3 10 6 7 8 10 10
9(-) 8.81 (1.74) 1 10 6 8 10 10 10 7.97 (2.20) 0 10 3 7 8 10 10
10 (-) 8.60 (1.74) 0 10 5 8 9 10 10 8.18 (1.97) 2 10 4 7 9 10 10
11 (+) 9.23(1.14) 4 10 7 9 10 10 10 8.49 (1.61) 0 10 5 8 9 10 10
Total 86.56 (12.09) 52 110 67 78 86 96 106  82.48 (13.23) 35 110 61 8 82 93 105
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Table 5. Motivation Survey Comparison Statistics

Manned Aircraft Unmanned Wilcoxon
Question (N=395) Aircraft (N=272) Tw_cl)_;?rgple p-Value I;;‘;‘gc:
Median Range Median Range Statistic

1 Intrinsic 10 10 10 10 -4.1618 <0.0001* 0.1611°
2 Extrinsic 2 10 2 10 -0.3033 0.7617 0.0117
3 Extrinsic 0 10 0 10 2.7347 0.0062° 0.1059°
4 Extrinsic 3 10 5 10 2.0083 0.0446° 0.0778
5 Extrinsic 3 10 3 10 -0.3534 0.7238 0.0137
6 Intrinsic 9 10 8 10 -4.6876 <0.0001* 0.1815°
7 Intrinsic 10 5 10 10 -7.0958 <0.0001% 0.2748°
8 Extrinsic 5 10 4 10 -0.1537 0.8779 0.0060
9 Intrinsic 10 9 9 10 -3.7997 0.0001% 0.1471°
10 Intrinsic 9 8 9 10 -0.7608 0.4468 0.0295
11 Extrinsic 5 10 5 10 -0.4818 0.6300 0.0187
12 Intrinsic 10 10 8 10 -6.0005 <0.0001* 0.2323°
13 Extrinsic 5 10 5 10 0.1309 0.8958 0.0051
14 Intrinsic 9 10 9 10 -2.4904 0.0128¢ 0.0964
15 Extrinsic 2 10 2 10 -0.7166 0.4736  0.0277
16 Extrinsic 6 10 6 10 0.1449 0.8848 0.0056
Intrinsic Total 63 30 59.5 40 -5.7123 <0.0001% 0.2212°
Extrinsic Total 33 74 35 70 0.9661 0.3340 0.0374
Overall Total 94 81 93 108 -2.0553 0.0399¢ 0.0796
4p<0.001.

bSmall effect size r>0.1.
°p<0.01.
4p<0.05.
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Table 6. Resolve Survey Comparison Statistics

Manned Aircraft Unmanned Aircraft Wilcoxon

(N=395) (N=272) Two-
Question Sample  p-Value Eggc;[
Median  Range Median Range TestZ
Statistic

1 8 9 8 10 -0.7104 0.4774 0.0275
2 7 9 7 10 -0.1061 0.9155  0.0041
3 6 10 5 10 -1.0815 0.2795  0.0419
4 9 7 8 10 -2.0758 0.0379*  0.0804
5 7 10 6 10 -3.8620 0.0001°  0.1495¢
6 6 10 6 10 -2.0914 0.0365*  0.0810
7 9 5 9 6 -1.3514 0.1766  0.0523
8 9 7 8 7 -1.5989 0.1098  0.0619
9 10 9 8 10 -5.3795  <0.0001°  0.2083°
10 9 10 9 8 -2.7869 0.0053¢  0.1079°
11 10 6 9 10 -6.5931  <0.0001°  0.2553c
Total 86 58 82 75 -3.6690 0.0002°  0.1421°

#p<0.05

bp<0.001.

°Small effect size r>0.1.

4p<0.01.

6.0 DISCUSSION

The primary inference from the results of both the motivation and resolve surveys is
consistent with both the requirements for selection and previous observations of USAF pilot
candidates: they appear highly motivated with high determination and resolve. It is not surprising
that USAF pilot candidates have been described by those in the aeromedical community as
“supernormal” individuals. As made evident by the average item scores (the average intrinsic
item score is 8.6 with a mode of 10 and the average extrinsic item score is 3.6 with a mode of 0),
pilot candidates appear much more intrinsically than extrinsically motivated. This leads one to
conclude that the average USAF pilot candidate is primarily seeking an aviation career field out
of interest, desire, and inner excitement. This supports a notion generally held by those who
evaluate candidates in the MFS program: typical pilot candidates have been excited to fly since
they were children. However, they are not homogenous. There is a wide range of total scores on
both surveys: motivation — low of 30 to high of 144; resolve — low of 35 to high of 110.

The highest intrinsic item is question 7 (I have a sense of inner excitement toward
starting training to become a USAF pilot), with an average item score of 9.4. The second highest
intrinsic item is question 1 (I have a desire to pursue a USAF pilot career even without the
formal public recognition that distinguishes this career field), with an average item score of 9.2.
The lowest intrinsic item is question 6 (I would continue to pursue a USAF pilot career even if
career field incentives [e.qg., flight pay, bonuses, status, etc.] were discontinued), with an average
score of 8.0. This is higher than the highest extrinsic item, question 16 (My decision to pursue a
USAF pilot career field was influenced by the encouragement from others [i.e., family, friends,
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coaches, and teachers]), with an average score of 5.8. The lowest two extrinsic items are question
3 (The primary reason | selected a USAF pilot career field was to avoid an untimely delay in
entering the Air Force) and question 15 (My decision to become a USAF pilot was largely
influence by media [e.g., movies, TV, video games]), with average item scores of 0.9 and 2.6,
respectively. This indicates that pilot candidates did not select the pilot career field out of
convenience (i.e., they would have preferred another career field but did not want to postpone
their USAF career) and they were minimally influenced by the media in their pursuits to become
pilots.

The highest positively biased resolve items are question 7 (I am a hard worker), with an
average score of 9.1, and question 11 (I am diligent regarding my efforts to fly), with an average
score of 8.4. The highest negatively biased resolve items are question 9 (My interest in flying
changes from year to year), with an average score of 8.5, and question 10 (Setbacks discourage
me from becoming a USAF pilot), with an average score of 8.4. This indicates that pilot
candidates feel they have diligently toiled in their pursuits to become USAF pilots. The lowest
resolve items are question 3 (New ideas and projects sometimes distract me from previous ones),
with an average score of 5.7, and question 6 (I become interested in new pursuits every few
months), with an average score of 6.1. This indicates that pilot candidates, consistent with many
other young adults, have evolving interests as they experience life with more independence.

Pilot candidates assigned to fly manned aircraft versus pilot candidates assigned to fly
unmanned aircraft have very similar resolve scores. Manned aircraft pilot candidates are slightly
more intrinsically motivated than unmanned aircraft pilot candidates (63 vs. 59.5, p<0.0001, with
small effect size, r = 0.02212). Question 7 (I have a sense of inner excitement toward starting
training to become a USAF pilot) has the largest effect size of the two groups (r = 0.2748), but is
still considered small. This appears mostly associated with the larger range of responses from the
unmanned aircraft pilot candidates (manned range 5, unmanned range 10). This indicates that
fewer unmanned aircraft pilot candidates are as excited to begin training compared to manned
pilot candidates. Also, manned pilot candidates have slightly more resolve than unmanned pilot
candidates (86 vs. 82, p<0.0002, with small effect size, r = 0.1421). The most significant resolve
differences are all related to items associated with flying: My interest in flying changes from
year to year (question 9), Setbacks discourage me from becoming a USAF pilot (question 10),
and | am diligent regarding my efforts to fly (question 11). This indicates that manned aircraft
pilot candidates have been more consistently diligent in their efforts to fly, albeit only somewhat.

Future directions of this research include establishing baseline motivation and resolve
scores of trained aviators. This will allow a comparison of experienced aviators’ scores to those
being evaluated at the ACS to assist in determining whether an individual is fit to return to full
aviation duties. Also, we plan to collect and compare pilot candidates’ performance in UPT to
their motivation and resolve scores. As we theorize that high resolve may help compensate for an
individual’s lack of natural abilities, this analysis will provide insight into the impact of
motivation and resolve on pilot training outcomes.
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LIST OF ABBREVIATIONS AND ACRONYMS

ACS Aeromedical Consult Service
MFS Medical Flight Screening
MFES-N Neuropsychological Medical Flight Screening
SD Standard Deviation
UPT Undergraduate Pilot Training
USAF U.S. Air Force
WCS Whole Candidate Score
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