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Abstract

While flight time has commonly been used as a meastia pilot’s skill level, little
research has been performed to determine whatr$éaate linked to predicting a pilot’s
performance, particularly in a training environmdha dependable link was found, prediction
of how well an individual would do in flight traing would be possible. Time, money and
resources could be focused on individuals who aneriikely to succeed in pilot training.
Therefore, this study was designed to determiaerdlationship between GPA and pilot
performance exists, in order to determine if acadgrarformance can serve as a predictor of
pilot performance in a training environment. The o$ historical records from Middle
Tennessee State University’'s Aerospace Departmehich included GPA information and
flight training records information, was used eéithis relationship. Results of the study
indicate a statistically significant modest cortiela between academic performance and pilot

performance between some of the variable pairings.
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CHAPTER | - INTRODUCTION

A student’s grade-point-average (GPA) is one ofrtlesst common methods used to
assess a student’s academic performance. Teadsgya &etter grades to students that represent
the student’s achievement in the class and oftesetrades are used for admissions into
programs, awarding of scholarships, and entrytimoworkforce. It is very common due to its
simple and easily comparable nature. At Middlelemsee State University, this GPA is
particularly important for Aerospace Flight Studerh order to be eligible for a flight lab, a
student must meet the minimum 2.5 GPA requiremHEns requirement was established as a
method of selection during a time when there weoemany flight lab applicants for the number
of available slots. Due to the simple and measeraature of this requirement, it remained in
place. However, some argue that the skills andaciaristics necessary to be a good academic
student are not necessarily the same needed tgdedepilot, and therefore GPA is not a good
predictor of a student’s piloting abilities. Othargue that the GPA does reflect many of the
similar required skills needed in both the claser@nd the airplane, and therefore a high
minimum GPA requirement would help make a morecs®te pilot process that would in the
end produce better pilots.

With a minimum GPA requirement in place in the MTSBligjht Department, it is
important to assess the relevancy of the pradiesearch should first be accomplished to
determine whether there is any relationship betveestudent’s academic performance and pilot
performance. Research on this topic would be \mdéu help determine if the current usage of

GPA to allocate flight labs should be revisitedesmated, or changed entirely.



Literature Review

Grade point average (GPA) has been around for20@ryears. William Farish, a British
chemistry and natural philosophy tutor at the Ursitg of Cambridge, is credited with
developing the grading system (Betterly, 2003)sthinplemented in 1792, the system
eventually spread, with modifications and adaptesjdo other universities and institutions. The
irony behind the system is that Farish was simpiyng to create a method that would allow him
to mark more papers and generate more income.résudt, he was seen as one of the world’s
most famous lazy teacher.

Today GPAs are typically calculated by assigninmbers to letter grades and then
averaging them. Although it may vary, in the Unittates the following 4.0 scale grading
system is very common: 90-100 is an A and recedv@points, 80-89 is a B and receives 3.0
points, 70-79 is a C and receives 2.0 points, 683 and receives 1.0 points, and below 60 is
an F and receives 0.0 points (Vickers, 2000).

Centuries after Farish, there is now more litefwrailable regarding academic
assessment. One particular division of this liter@athat seems most appropriate to focus on for
this research topic is the literature on grademnaasppropriate assessment and prediction of
potential success. There appears to be some cergsoon just how important grades are in
predicting future success and thus the importan€&P#. Some of the literature is divided in the
conclusions reached, but overall the literaturense® question the validly and reliability of
grades. Some parts of the literature reveal a ledisa between GPA and success, while others
argue that there is not a strong relationship betw®&PA and success. The overall validity of
GPA as an assessment tool continues to be reviewegsearchers since a clear answer has not

been obtained.



The literature regarding GPA is particularly imgont for this research topic because the
literature on the typical criterion used to selgittits reveals that academic achievement measure
by GPA is often considered in the process. Ovettad! Jiterature reveals what skills and assets
are measured by pilot training selection committed® aim to pick individuals who will not
only complete pilot training but also become sustidilots in the long run. Overall, the
literature reveals differing values of GPA throughdifferent selection processes, and a heavy
reliance on other measurable criterion more closafted to actual prediction of pilot
performance.

GPA predicting job success.

The study called “College Grade Point Average Bsedlictor of Adult Success” looks
into the controversy regarding the importance oAGPfuture success. It is one of about 50
studies to address the specific topic of the "tneégtionship between GPA and job success.
Unlike many of the other studies, it takes a quativie approach using a meta-analytic review of
the importance of GPA.

The meta-analysis study used 39 past studies.iffaxaht processes were used to
determine: 1) the overall effect, 2) the effectno@masures of success in business, 3) the effect on
measure of success in teaching, 4) the effect @suanes of success in engineering, science, and
medicine, 5) the effect on miscellaneous critermeasures, and 6) the effect using only graduate
school GPA as the predictor (Bretz, 1989).

Overall, the study found no definite relationshgieen success and college GPA,
however in the subgroups of business and teacherg tvas a significant relationship. There
was also significance in the relationship betweead@ate School GPA and job success. The

study concluded that due to the very weak relahignand confidence, if a relationship does



exist between GPA and job success, it is “tenudbest” and therefore other more significant
predictors should be utilized (Bretz, 1989).

The study also consisted of its own empirical inigasion into the effectiveness of GPA
as a predictor of success. The purpose of thisgbane study was to show that there are better
predictors of success. A sample of 328 recent gitedurom BS Business programs and MBA
programs at three large universities were giverstpienaires. Success was measured by starting
salary, current salary, salary growth, and jobsgattion.

The empirical data supported the finding from thetaranalysis that a moderate
relationship does exist between college GPA andesscin business. However, it was found that
hours worked while in school and the age of théviddal were better predictors of starting
salary. No significance was found linking GPA waddary growth, but the number of hours
currently worked and the length of tenure in thgaoization was positively rated to salary
growth.

The researcher suggests that GPA may not be aigdicdtor of future success for a few
reasons. First, it can reflect different thingsiiroourse to course and school to school since no
two are the same. Students also elect to take@liffeypes of courses and GPA can be
manipulated by electing to take easier coursesteftwe, GPA does not take into consideration
worth ethic and knowledge if a student elects ke taore rigorous courses. Additionally, GPA
does not take into account extracurricular actsitihat may constrict a student’s GPA but may
also display attractive qualities such as leadprahd initiative (Bretz, 1989). Lastly, GPA is
merely a measure of student achievement in clabsgsave specifically taken and not

necessarily a measure of general intelligence. IGtinelies reveal that general intelligence is a



good predictor of success in jobs, and therefora &®uld not be confused as a measure of
intelligence since it is too subject and situaspecific (Bretz, 1989).

Another study looked at fourteen students fromg Ischool to see how GPA and job
success are related (Slade, 1980). Supervisorai@is were used to measure job success and
GPA scores were obtained from the schools. To ohterif a relationship existed Pearson
product- moment correlation (r) was calculated. $tuely found no difference in job
performance between students with A, B, and C ajesa

High school GPA predicting undergraduate success.

GPA, combined with other factors, is one of the hoasnmon criteria used to help make
college admission decisions. College admissioriafs often use GPA to help predict whether
or not an applicant will be successful at a higaeel of education. Although GPA is only a
measure of current educational achievement, itialssliant on other factors such as effort,
attendance, conformity, and motivation.

One particular study found that GPA was somewHatg¥e in predicting college
success. The study found that high school GPA sosege effective in predicting success at the
2.00, 2.50, and 3.00 levels of first-year GPA, heavehigh school GPA was not an effective
predictor of success at higher levels of first-y&6&A (Noble & Sawyer, 2002). The data was
collected from two years of historical records ahérican College Testing’s (ATC) Prediction
Research History files. It included a sample siz21®,435 first-year postsecondary students.
The study concludes that college grades refledeaement and noncognitive factors, and
therefore high school GPA does not always preditéege GPA (Noble & Sawyer, 2002). The

study also concluded that admissions tests, sutiieaSCT, may do a better job at predicting



first-year college success because they offer iifferentiation across levels of achievement
compared to high school GPAs.

Undergraduate GPA predicting graduate school succes

Similar to the undergraduate application processjugate programs also utilize GPA to
aid in the decision process of accepting applicdnssead of looking at high school GPA, most
graduate programs require an applicant to senddengrad transcripts for review. Typically it is
assumed that applicants with lower undergrad GPiksat be accepted at higher quality
graduate program since they are less likely to dih Wlowever, in general, the literature reveals
that GPA is not always a good predictor of gradaatdemic success.

In one particular study, a researcher used a gob@f students in a Department of
Education Psychology program to study this topieai® 1975). He used GRE scores and
undergraduate GPA as predictors and used unde@ea@PA, master’s comprehensive
examination scores, and grades in specific gradilasses as criteria. The researcher found that
there was a moderate correlation between GRE seoresome of the criterion variables, but
there was no significant correlation between undehgate GPA and any of the graduate
performance measures.

In a similar study, researchers looked at undergregdlGPA and GRE scores to predict
graduate GPA and comprehensive exam scores. T isitluded 257 students who were
enrolled in a master’s program. The study found @RE was the most valid predictor of
graduate student success. In another study, részarnooked at 63 medical school graduate
records to determine if they correlated with inrirag examinations in anesthesia and orthopedic
surgery. They study concluded that the graduateadckcords did not do a good job in

predicting examination results.



GPA and technical/clinical success.

Heavy competition exists to get acceptance intéeggional and technical programs.
Once again the acceptance process relies on méeryosrs, with GPA as one of the common
ones. This follows the assumption that a studemt pdrformed well academically will also
perform well in the clinical/technical aspect obfassional training. Review of the literature
regarding GPA looks to determine if a relationséxsts between a student’s academic
achievement and their clinical performance whiterading professional school.

In a specific study researchers looked at theioglship between academic achievement
and clinical performance in a physical therapy adioo program (Rheault & Shafernich-
Coulson, 1988). The researchers took a sample phg8ical therapy graduate students from the
University of Health Sciences at Chicago Medicdlosi to determine if a correlation exists
between GPA and clinical performance (Rheault &f&tmach-Coulson, 1988). The researchers
examined graduates’ pre-professional GPA, professi@PA, and clinical performance. After
analyzing the data using Pearson product-momenglation, they found that there was no
significance between the relationship of pre-preifesal and professional academic
achievement. They also found no significance betmpe-professional academic achievement
and clinical performance, although the correlati@as relatively higher. However, there was
significance between the relationship of pre-preifesal GPA and professional GPA. The
researchers suggest that one of the reasons poosi@s&PA and clinical performance do not
have a significant correlation is because otheialabes may be related to clinical ability. They
suggest factors such as problem-solving, physiestedity, or individual attitudes are more

closely related to clinical capability in comparmsim academic achievement.



Another study called looked at the relationshipsveen traditional preadmission
measures and clinical skills performance on a nadicensure examination (Boulet, Langenau,
Pugliano, & Roberts, 2012). This study supporteddbnclusion that some preadmission
measures of academic ability, such as GPA, arstramgly related to clinical skill performance
(Boulet, Langenau, Pugliano, & Roberts, 2012). Bhigly specifically looked at the Medical
College Admission Test (MCAT) and the undergraduallege GPA to challenge the
assumption that these preadmission measures caictpeknical skill performance. They
evaluated the medical licensure examination asasure of clinical skill performance. The
researchers included 3,189 individuals from 22edéfht medical schools. They study concluded
that perhaps selection measures should be developedre appropriately identify which
students will be successful in the medical clineadas.

In another study research was performed to exathaeelationship of admissions data
and measurement of psychological constructs ofadéethnology student with their
psychomotor performance (Dirks & Evans, 2001). fidsearchers used grades from three
laboratory courses and found a significant corni@tebetween the grades earned in the
laboratory course and previous college GPA, aloitly @ther admissions data such as interview
scores, college hours, field dependence-indeperdmares, block counting, trust,
straightforwardness, and dutifulness. The studygkmed that individual differentiation in
learning ability, visual or spatial perception, getsonality affect psychomotor learning.

Issues and alternatives to GPA.

There is a large section of the literature thag¢aeshes the problems associated with GPA
and its use as a tool for academic assessmentdllypia student’s GPA is calculated by the

following process: In each class a final letterdgrés recorded by averaging over an array of



assignments. A weighted average of the grade passigned to each letter grade is then
calculated based on the potential credit the stuctauiid earn. In one study researchers looked at
and highly scrutinized the GPA calculation procasg determined alternatives to the traditional
calculation of GPAs (Tindal & Volwerk, 2012). Thiudy concluded that there are many issues
with this system, the first of these being the digortional lowering of the GPAs for any

student who does not earn an “A” letter grade. Aditg to the study, when there are lower
letter grades, such as B, C, D and F, in a stuslérthscript, there is an even more significant
disproportional lowering of the GPA (Tindal & Volwe 2012). Therefore, there is an increase
in the difference between high and low achievingishts simply as the result of a calculation
artifact (Tindal & Volwerk, 2012). Another calcuiah issue the study found regarding GPA
calculation is the problem that there is no roorhattop. A score between 90 and 100 leads to
the addition of 4.0 grade points, and thereforeGR& does not distinguish between a student
who consistently obtains scores in the higher @sus a student who consistently earns scores
in the lower 90s. The GPA’s nonlinear ordinal sdakes some of the information about a
student’s overall performance (Tindal & Volwerk,12).

The study also found that GPA can be easily skeameldexaggerated even though
percentages may be very similar. For examplepdestt A takes two courses and receives a 90
in both classes, he/she is awarded two A lettetegaresulting in a 4.0 GPA. If student B is also
taking two classes and receives a 90 in one claa@89.3 in the other, he/she is awarded an
“A” and a “B,” which resulting in a 3.5 GPA. Thei®only a fraction of percent difference in the
classroom percentages but a significant differem¢lee GPA differences even though the

achievement was essentially identical.



10

The third problem the study concluded was thatetlenot much room at the bottom
regarding GPA. It is standard that any percentay@\b60 receives zero points awarded.
Therefore, there is once again a problem withmiistishing someone who received a 59.9
percent and did some of the work, and someone whwed a 10 percent because they did
virtually nothing. Due to this system, there iflditmotivation for a student with a high failing
grade to continue working in order to receive tlghést percentage possible (Tindal &
Volwerk, 2012).

Due to the nature of how GPA is calculated, theyargues that it is not the best tool to
evaluate and compare student’s achievement antlyabii to predict their future potential.
Instead, the study provides an alternative metbdte traditional GPA method. The study
proposes that the letter grade system be abolshedeplaced with a term they coin as “percent
point average” (PPA) (Tindal & Volwerk, 2012). Thimuld involve converting a classroom
percentage into percentage points awarded usingar Iscale. This would allow for points
awarded from a continuous range that are directipgrtional to the awarded classroom
percentages. The advantage of using this PPA systdmat it would eliminate all of the
problems discussed earlier.

In order to test the feasibility of the PPA systenpilot longitudinal study took place at a
high school. Sixty randomly selected students rejpoletter grades, classroom percentages, and
credit earned at the end of a term. Both the GRAthe PPA were calculated and compared.
The results show that the PPA helped bring upavei end by “correcting for the GPA

calculation artifact that results from the scalprgblem (Tindal & Volwerk, 2012).”
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Pilot skills.

Many sources indicated that airmanship, knowledgd,judgment are the key factors
that a good pilot possesses (Wallace, 2010). Thavlatlge area simply involves the ability to
study, learn, observe, listen, and memorize. Aishgncomes from developing the skills to
master the art of flying an aircraft. Good judgmisrilso an important factor is making a good
pilot, which is why the FAA now requires aeronaatidecision-making training in pilot
training. Research shows that poor judgment isllysadig factor in the accident chain. As a
former astronaut stated, “A superior pilot usesshigerior judgment to avoid situations which
require the use of his superior skill” (Lokowict§12).

According to the FAA, there are certain skills thaproperly developed, can help make
a pilot safer. These skills are good pilot judgmeaigo known as aeronautical decision making
(ADM) and risk management. Studies were perfornoei@st if pilots who received ADM
training had fewer in-flight errors compared togéavithout ADM training. The studies found
that there was a significant difference rangingnfrb0 to 50% fewer judgment errors (FAA,
2008). Due to these finding, the FAA began reqgi®bM for flight training in the regulation.
This action shows that the FAA believes that cagtta popular belief, good judgment can be
taught.

The ability to maintain good situational awarenssanother key aspect associated with
being a good pilot (O’'Hare, 1997). Situational agreass refers to the cognitive practices that are
involved in human interface with complex, dynamiwieonments, such as inside the cockpit
(O’Hare, 1997). These varieties of situations regjthe operator, or in the aviation world the

pilot, to handle several tasks at once, which meguihem to monitor, prioritize and manage.
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According to Endsely and Bolstad, individuals aghigarying levels of situation
awareness because of differences in skills inctypgdiorking memory capacity, perceptual speed,
pattern-matching ability, cognitive complexity, niainstimulation, and attention sharing
(O’Hare, 1997). In order to measure these abillliéferent tests, such as MICROPAT and BAT
have been used to measure pilot performance dtraimgng. These tests have been moderately
valid in their prediction for initial flying traimig success, but less so for advanced performance
(O’Hare, 1997).

Common variables measured to predict pilot performace.

Predicting how successful an individual may beilotraining and thereafter has proven
to be a challenging task. Due to the typically hagist of pilot training, this is a particularly
important topic in the aviation industry for thosko are involved in selecting and training
pilots. In order to best select individuals who eotise greatest potential for success, there
appears to be common criteria used by differingpitng programs throughout of the industry.

A study was conducted to compile a descriptiorhefdriteria and variables used to
measure pilot performance for the selection andestng of pilots of many different pilot
training programs (Bates, Colwell, King, Siem, &éfeski, 1997). The researchers outline and
integrate the different variables used to predict measure pilot performance. They study found
that typically a multi-disciplinary and multi-modapproach appears to be the best process.
According to the researchers there are five magtegories in which the variables affecting pilot
performance can be divided: psychomotor coordinatiackground information, information
processing ability, general cognitive ability, gretsonality traits (Bates et al., 1997).

Cognitive ability is the most commonly tested arepilot selection (Bates et al., 1997).

This is because studies show that general cograbugy is a prediction of job performance.
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Cognitive tests are also relatively cheap and @adigtributed in mass quantities easily. Studies
of undergraduate pilot training students show sligerior general intelligence is common
among pilots. In these studies, average IQ waswRBIiech is over one standard deviation above
the average (Bates et al., 1997). Different brascid¢he military use different cognitive tests to
assess cognitive ability.

Psychomotor Coordination is another valued pilalitpthat is tested and measured in
order to better predict pilot performance (Batealgt1997). Normally, psychomotor refers to
eye-hand-foot coordination, and this is sometinmeslined with skills such as information
processing, problem solving, and reaction timecRggnotor tests examine one’s coordination of
thinking and doing tasks at the same time, orse@uence. Many of the psychomotor test
involved computer technology. Studies have indidat#idity in the Air Force’s Two Hand and
Complex Coordination Test, accounting for abou086lof the variance in pilot training
performance (Bates et al., 1997). The Navy's psyuitor test was also found to count for
19.5% of the variance in flight grades (Bates t1#l97). In another study in the Netherlands,
there was a modest relationship between psychortests scores and flight grades (Bates et al.,
1997). Studies also show that psychomotor testscalgelate with video game playing.

Biographical information is another variable thatsaexamined in many studies. This
involves background tests to determine what thegrehas done in the past. This is typically
used as a motivational factor, which otherwise dowt be measured properly (Bates et al.,
1997).

Information processing is another skill that maelestion processes use to predict pilot
performance (Bates et al., 1997). It refers to aovindividual attends to, selects, and

internalizes information, and then how they evelhyuese to make decisions. This variable does
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not contribute greatly to predicting pilot performee, but it does determine how a pilot will cope
with difficult aviation tasks and environments (Baiet al., 1997). The military utilizes different
tests to measure information processing.

Personality is also measured by many selectiongssas in hopes of predicting pilot
performance (Bates et al., 1997). Studies havedrewaclusions on which personality factors
predict pilot performance. One reason may be tlatynof the studies rely on self-reported
information and therefore have low reliability avalidity (Bates et al., 1997). In one study, the
only personality trait that had a significant céatien was extrovertism (Bates et al., 1997). In
another study, the researcher found that self-dentie was an attribute that correlated with pilot
training success (Bates et al., 1997). In genstadlies found that pilot tend to be
psychologically stable and adaptive.

Military selection process.

Typically in a military setting, there is a rigosgelection process due to the high costs
associated with the training of a pilot. Differesetilected measures are constantly being reviewed
to evaluate the effectiveness of the criteria oheotto decrease the 25% attrition rate. The
military attempts to generate a system that witlade the best candidates with the best potential
to do well in flight school so that money is notsied.

In the United States Air Force, the pilot selectiwacess includes the review of medical
fitness, anthropometric standards, educationakaehient, aptitude tests, and performance in a
flight screening program (Carretta, 2000). The aptitude tests most utilized by the USAF
include the Air Force Office Qualifying Test (AFOQand the Basic Attributes Test (BAT). The
AFOQT measures general cognitive ability in thdofwling subjects: math, verbal, spatial,

aviation knowledge, and perceptual speed. The BAISed only for pilot selection and measure
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cognitive ability, psychomotor ability, and attiesltowards risk. The results from the AFOQT
Pilot composite is combined with the BAT score toduce a Pilot Candidate Selection Method
(PCSM). Research has shown that the PCSM has ptoumnrelated to the number of flight
hours needed to complete training, class ranking fighter qualification (Carretta, 2000). A
higher PCSM scores has been associated with requ&ss hours to complete training, an
increase in probability of completing jet trainiraghigher class rank, and a better chance at being
fighter qualified.

The Air Force Academy is one route to take to bezcamAir Force pilot, and some of
the things this institution look at are academaords and AFOQT scores (Carretta, 2000).
Applicants to attend Officer Training School (OT@hich is another way to become a pilot in
the USAF, also are judged on their experience,eoadperformance, experience, potential and
adaptability. These factors are measured througilogment history, flying history, academic
history, PCSM score, and recommendations. The Resgifficer Training Corps (ROTC) route
to becoming a pilot utilizes a selection procesaliich factors are evaluated to make a
composite Categorization Order of Merit (COM) scdrkis score includes an evaluation of
potential by the commander through a Relative Stan8core (RSS), college GPA, AFOQT
scores, and a fitness test. Unlike the other deteanethods, prior flying experience is not put
into the equation.

A study was performed to determine which critererevmost heavily utilized in the
USAF pilot selection process (Carretta, 2000). Stoely found that the cumulative GPA, flight
screening performance, and cumulative militaryqenance averages were most relied on for
selection process in the Air Force Academy. OT8ciein boards heavily relied on college GPA

and PCSM score. For the ROTC selection process, G€ivke was the most important factor,



16

which consists of officer potential (47.8%), cokeGPA (19.8%), fitness test score (11.5%),
AFOQT Verbal (11.5%), and AFOQT Quantitative (9.4%Xurther analysis of COM scores
showed a correlation of .639 with college GPA, .9dth officer potential, .437 with fithess,
.290 with the Verbal composite, and .325 with theatitative composite.

Overall, the USAF pilot selection showed an emphasi measures of officership rather
than measures of ability since most pilots comenfAFA or ROTC (Carretta, 2000).
Officership includes military performance averagd &SS, while ability was measured by
academic performance, flight screening performaand,aptitude test scores.

Further investigation was used to evaluate theigtied value of officership using 469
ROTC cadets who attended undergraduate pilot trgirlihis research showed that there was
virtually no relationship between officership ragnand pilot training attrition (Carretta, 2000).
The value of PCSM was also researched using inag@i37 pilot training. Research found that
higher PCSM scores were significantly related waggr probability of successfully completing
training in the T-37 phase, fewer flight hours resttb complete the training, higher class rank,
and greater chance of being fighter qualified.

A study was specifically conducted to evaluaterdiationship between the AFOQT test
and performance in undergraduate pilot training amdergraduate navigator training (Arth,
Steuck, Sorrentino & Burke, 1990). The researctuwrk AFOQT scores and compared them
with training success. The AFOQT is divided inttoRiNavigator-Technical, Academic
Aptitude, Verbal, and Quantitative, and within eaomposite they are even further divided into
subtests. The researchers individually correldteccomposites with training success.

The researchers found that composites being usdtkdySAF have significant

correlation with success in the training world (At al., 1990). They also found that some of
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the composites currently being used had no sigmficorrelation with training success. The
concluded that there were five subtests that atedlwith undergraduate navigator success:
Arithmetic reasoning, math knowledge, scale readitack counting, and rotated blocks (Arth
et al., 1990). The general science subtest progesigmificance with navigator training success.
No subtests with large verbal components were faarthve significance. Overall, the
composites that had significant correlation wefetPNavigator-Technical, and Quantitative.

For undergraduate pilot training, four subtests $igdificance: Mechanical
Comprehension, scale reading, instrument comprégrend aviation information (Arth et al.,
1990). The four that did not reach significance ewegrbal analogies, electrical maze, block
counting, and table reading. The Pilot and Navigdtechnical composites were the only two
that had significant correlation with undergradygaitet training.

Summary.

The true value of an individual's GPA as a predictbfuture success appears to be
relatively limited. According to the literature eesched, GPA does not have a strong link to
future success. Most studies found either foungl werak or no significance at all when GPA
was measured with undergraduate school acadentgessjggraduate school academic success,
technical/professional school academic successjolrgliccess. There was some effectiveness
in high school GPA predicting undergraduate GPA,dnly in the first year and only in the
middle grade range. With regards to predicting gaael school success, admissions tests, such as
the GRE proved to be a more valid measure in piiedisuccess. In technical/professional
schools, there was mixed conclusions reached thowghe literature regarding the value of

GPA. Some studies found no link between pre-prajess GPA and clinical performance or
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professional academic achievement, while otheradausignificant relationship between grades
in technical lab courses and previous college GPA.

Throughout the literature different theories araatoded as to why GPA may not serve
as a reliable predictor of success. Most commahnas GPA only reflects academic achievement
at that moment and does not reflect other perdgriadiits or characteristics that also may affect
success. GPA is not a measure of general intetiigen skill. It also can be manipulated or
easily skewed and disproportionally lowered whetAdns not received. Many of the studies
conclude that there are other measures availablecin be more heavily relied on to predict
success, such as admissions tests. In professiolnabl, there are a variety of variables needed
to success that involve both cognitive and nondogmabilities. Psychomotor learning is vital in
professional/technical school, which relies heawityproblem-solving, physical dexterity,
spatial perception, and learning ability.

The literature regarding the pilot selection precesed by different institutions reveals
GPA and academic achievement is often one of skfeetars measured to predict potential
pilot success. Although GPA is a consideration, trsekection processes rely heavily on the
measurement of other skills, including general ddgnability, psychomotor ability, attitudes
towards risk, working memory, and perceptual sp&tadies have revealed that pilots who
perform well in flight training, more specificalyilitary flight training, usually have higher
general intelligence, measured by 1Q scores, higegechomotor skills, and tend to be
psychologically stable and adaptive. Overall tterditure agree that success pilots have overall

good judgment, decision making skills, psychomatalts, and airmanship abilities.



19

Statement of the Problem/Research Questions

At MTSU, a student’s GPA is particularly importdat Aerospace Flight Students. In
order to be eligible for a flight lab, a studentshmeet the minimum 2.5 GPA requirement. This
requirement was established on the premise thatdaist who performs better in the classroom
is more likely to perform better in the airplanen® argue that the skills and characteristics
necessary to be a good academic student are regsaety the same needed to be a good pilot,
and therefore GPA is not a good predictor of aesttid piloting abilities. Others argue that the
GPA does reflect on the required skills neededoim bhe classroom and the airplane, and
therefore a high minimum GPA requirement would hake a more selective pilot process that
would in the end produce better pilots.

With a minimum GPA requirement in place in the MTBlight Department, it is
important to assess the validity of the practiceséarch should first be accomplished to
determine whether there is any relationship betveestudent’s academic performance and pilot
performance. Research on this topic would be \ddui@ help determine if the current usage of
GPA to allocate flight labs should be revisited emated, or changed entirely. Therefore, my
research will look to answer a few questions. Tverall research question is the following: Is
there a correlation between academic performand@got performance. More specifically, the
study will focus on answering these questions:

1.1s there a relationship between student GPA tagksheck passage rate?
2. Is there a relationship between student GPAFR®A Practical Test passage
rate?

3. Is there a relationship between student GP AR Written Exam scores?
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4. Is there a relationship between student GPAtladength of time it takes to
complete the certificate/rating?
5. Is there a relationship between GPA and numbkouwrs its takes to complete

the certificate/rating?
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CHAPTER Il - METHODOLOGY

In order to determine if a relationship exists bedw students’ academic performance and
pilot performance in a collegiate flight trainingveronment, a quantitative research method was
pursued. This approach was most appropriate simeerical data was collected to answer the
research questions. The data was collected thrthegteview of historical records of both flight
information and academic information. This meth@ov#ed for the most accurate method of
data collection since the information came diretttyn official records kept by Middle
Tennessee State University and the Middle Tennestste University flight school. GPA was
collected to measure academic performance anatbging was collected to measure pilot
performance: FAA written exam score, the calenoha it took to obtain the certificate/rating,
the flight time it took to obtain the certificatating, Practical Test passage rates, and stagk& chec
passage rates. The data was then analyzed to detafra relationship exists between the
variables. The study was approved by the IRB paitoember: 13-239 (see Appendix A).
Participants

A sample group was utilized to carry out this stadysisting of MTSU Aerospace
students enrolled in the either the Private flight (AERO 2201/Professional Pilot I) or the
Instrument flight lab (AERO 3202/Professional Pilgtirom the summer of 2009 through the
fall of 2011. A decision was made to only includes&e and Instrument students to obtain the
most revealing results. Initially, the researcimemnded to use participants who had graduated
from the Pro-Pilot undergraduate degree, and tbhexefould have completed at least three
certificates/ratings through MTSU. However, usihig approach would have resulted in data
that was skewed for two reasons. First, those vamapéeted the program would have had to

keep the minimum GPA of 2.5 throughout their flighetining, as required by the Aerospace
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Department. Secondly, those students would havedddvelop and sustain sufficient pilot

skills to achieve the three certificate/ratingsefgiore, by using only graduates of the Pro-Pilot
program, the data would have been skewed sinceutdahave been looking at the only those
who were able to achieve these stipulations. Adgogrtion of students may have been excluded
who were enrolled in flight labs but did not comnigléhe major, perhaps due to too low a GPA or
a lack of piloting skills. For example, a studergynmave been able to complete the Private flight
lab, but during the time they were enrolled thelAGfell below the minimum of 2.5. If that
person never raised their GPA up to the requiredmum, that individual would not have been
able to stay in the Pro-Pilot major. However, tltita is still relevant and needed for the study.
Therefore a new approach was designed so that ithdis@luals would be included. In order to
include a broader range of participants in thestutstead of just the top achievers, only Private
and Instrument students were used. When studestiefiter the Aerospace flight program, they
typically start at either the Private or Instrumiaviel. Therefore, the use of entry-level flight

labs allowed for a wider range of participants ¢arcluded since they are less likely have been
eliminated by GPA restrictions or lack of ability.

Students were not required to have been enrolledtim the Private and Instrument flight
lab. Each lab was reviewed and analyzed indivigudherefore some students are participants
twice in the study if they took both the Private dnstrument lab within the used time frame.
Although data from the Private lab was looked giasately than the Instrument lab, some
conclusions were drawn looking at the data fromhegoup as a whole.

Participants were taken from the following semest8ummer 2009, Fall 2009, Spring
2010, Summer 2010, Fall 2010, Spring 2011, Summgt 2and Fall 20011. Students from prior

semesters were not included due to major changie iftight lab curriculum. Prior to Summer
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2009, up to three different courses were offere@dafsingle certificate/rating until a full

transition was made to the current program in Sun#069. In order to most accurately analyze
the data, it was important to make sure that atiggpants underwent similar training. Since the
three syllabi were noticeably different, a decisicas made to eliminate anyone enrolled prior to
Summer 2009, which is when the new Private andInstwument program were fully
implemented. Participants who were enrolled afedr Z011 were not included to ensure the
participants had sufficient time to complete theifteate or rating so that a complete set of data
was available. Not every student is able to finfsdhlab in one semester and therefore training
could potentially still be in progress for studeetsolled past fall 2011.

There were a total of 264 participants includethastudy. More students were enrolled
in the selected labs during the desired time frimaa were included in the final number of
participants. Students were eliminated for varimasons. Students who were enrolled in the lab
but withdrew before flight training began were angtically eliminated from the study since
they had no data to collect. There were also sduteats who were enrolled, but their flight
records could not be located. Some of these stadimghed the lab, while others withdrew at
some point. These students were eliminated as Sieltlents who started flight training but
withdrew from the lab before completing their Pigadt Test were included in the study,
although were not included in each analysis stepothl, 5 Private and 15 Instrument students
were eliminated due to lack of record access. Aalthily, 11 Private students and 7 Instrument
had withdrawn during the course of the semestettlag@fore only a limited set of data was
used in the study from those participants.

Since the data collected was retrieved from his&bnecords, an informed-consent form

was not required. Again, permission from the IRBwgeanted to access the student academic
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and flight records. Additionally, permission wasugiied for access to historical GPA information
by the MTSU Records Office.
Instruments

The study utilized data collection from historicatords kept by MTSU. GPAs were
obtained from student academic records that wederagailable through Pipeline access.
Transcripts of each participant were reviewed oteoto determine the first semester the student
was enrolled in the lab and to determine the stislenmulative GPA at the end of that first
semester.

Flight training records kept by the MTSU flight scth were also used to gather data for
this study. From these records the necessary imfitamwas collected to compute Practical Test
and stage check passage rates, along with FAAenrgtores, calendar months and flight time
necessary to complete the certificate/rating. Réarere kept in folders filed away in various
locations. Some were located at the flight schoahahe flight school's simulator building.
Others from years farther back were stored in at@aance storage facility in an off-campus
location. Access was granted to all locations theoito locate the physical folders. Some
information was also available electronically frome flight school’'s Assistant Chief Pilot. The
flight school's Records Manager also granted teaecher access to the flight school's “Z-
drive” in order to gain access to flight recordbirthation.

Design

Due to the nature of the topic, a basic correlatesearch design was used. This means
that the scores for the variables of interest vodtained for each member of the sample, and the
paired scores were then correlated. The resuliisfnere expressed as a correlation coefficient,

which shows the degree of relation between thevav@ables chosen. The following variable
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pairs were examined: 1) GPA and calendar time redquo complete the certificate/rating GPA
and Practical Test passage rates, 2) GPA and FAttewexam score, 3) GPA and Practical
Test passage rate, 4) GPA and stage check pasgagand 5) GPA and flight hours required to
complete the certificate/rating.

GPA was used to measure academic performancemBasure was the best available
option since it is one of the only concrete recanfds student’s academic performance. Exit
exams were not utilized since some of the partidpavere still enrolled at the University, and
some of the participants left the university befgraduating and therefore did not take an exit
exam. The GPA consisted of the students’ cumuld®i?é\ of the semester he or she was first
enrolled in the lab. The current overall GPA frdma semester enrolled in the lab was not
utilized in order to avoid skewed results. For eglanstudents enrolled during the summer often
only take the lab and no other courses. Upon caioplef the lab an A would be received and
therefore summer students would reflect a 4.0 au®&PA during the enrolled semester, which
may be less representative of their overall acad@eiformance. The cumulative GPA
consisted of all courses taken at MTSU througlstraester of enroliment in the lab. Although
originally desired, a GPA for aerospace-only classas not available on the transcript.

Pilot training performance was determined througkrées of measures. These include
the FAA written exam score, the calendar timeaktto obtain the certificate/rating, the flight
time it took to obtain the certificate/rating, Preal Test passage rates, and stage check passage
rates. Each of these variables is a different ntetif@etermining student-pilot performance in
flight training. FAA written exams tend to reveabgnd knowledge, an important aspect during
flight training. Lower scores reveal weaker grokmdwledge while higher scores reveal more

depth of ground knowledge. The calendar time wéiged to measure pilot training
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performance in order to reveal possible strugdiaswould cause a student to have slow
progress. This could be in areas of ground or fflagdility. The number of flight hours required
to complete the training necessary to pass thdifabtest was also a variable that could reveal
possible struggles in flight training. The assumptivas made that less flight hours required was
a indication of better pilot performance duringrinag. Stage check passage rates were also
calculated to reveal performance during trainingwer stage check passage rates were
indications of failures of stage checks, which edsaleficiency in pilot performance. Practical
Test passage rates were also used to measur@grifotmance. Lower rates indicate failed
Practical Test and deficiencies in either groungractical knowledge or skill.
Procedure

After IRB approval was received, the first stepha study was to create a master list of
students who were eligible to be a participanhadgtudy. In order to generate this list, Pipeline
was used to look up the enroliment of AERO 2201 AB&RO 3203 during the requested
semesters. During this step the student’s nameestudentification number, type of lab and
semester enrolled were recorded in an Excel spneatisDuring this time those who were
enrolled in the course but dropped the lab befoeesemester even began were eliminated.
Evidence that they withdrew was indicated with akd “web-dropped” with the date of the
drop published next to the name. After all of tHeERO 2201 and AERO 3203 students were
recorded for the given time period, duplicates waeleted from the Excel sheet. There were
duplicates because some students were enrollég isetme lab in multiple semesters if they did
not finish it in one semester.

Once the master list was created, a copy of thevs sent out to the Assistant Chief

Flight Instructor and the Records Manager at MT3light school to ensure records would be
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available to access and to determine where todawh students’ records. As a result, the Chief
Flight Instructor gave the researcher access tavh#able flight records in electronic format.
This included an Excel sheet that provided theesttid name, date of enroliment, date of initial
Practical Test, date of a second attempt for thetieal Test (if necessary), total calendar time
enrolled in the lab (in day and month formats) BAd\ written scores (first and/or last attempt).
Most of the participants were included in this sigheet, although some were not, and others
had some of their information incomplete.

The Records Manager provided the researcher wish af the location of the files of
each of the individuals on the master list that prasvided to him. The records were stored in
various boxes that were at different locationghs®information was vital in gaining access to
the correct records. The boxes were all givendédntifications and the appropriate box letter-
identification was provided by the Records Managrearder to gain access to the records at the
maintenance storage facility, MTSU maintenanceqmersl escorted the researcher and the
Records Manager to the facility to locate the baadethat location. The boxes were taken from
that location and moved a new location for easscoéss. A key was also issued to the
researcher for access to the boxes located in eUsimulator building. The majority of
records were housed in these two locations. Theareker also was given a key to the MTSU
flight school records office which housed the remdar of the records. Once all the boxes were
accessible, the researcher went one-by-one threacsn file in the boxes. Since the boxes were
organized by semester, each one contained Privateyument, and Commercial lab student
records. The Commercial records were ignored, limgéd that were tabbed with the label “PVT”

or “INST” were reviewed.
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Each record was approached in the same manner.tReshame of the tab was verified
with the master list to confirm that the record wéshat of a participant in the study. Then the
researcher searched through the file to searcanfpadditional data not given electronically by
the Assistant Chief Flight Instructor. The researciso double-checked the information that
was provided electronically in order to verify tidormation was accurate. Typically on the left
side of the file the researcher found the enrolincertificate, a copy of the FAA written exam, a
copy of the 8710 form, and a copy of the tempocaryificate. The date on the enrollment
certificate was used to determine the start datbeofab for the participant. The date of the
temporary certificate was used to determine thedane for the participant. Each of these dates
were recorded in the Excel spreadsheet which etile formula to produce the total number of
days and months from the enroliment date to the d&Practical Test passage. The FAA written
exam results were also recorded, along the attammpber, which was located on the copy of the
results. Some students had multiple attempts, tiyttbhe passing score copy was located in the
file. If multiple copies were found, each attemm@swecorded. If the participant failed the
Practical Test, this was determined by a few wkyst, the 8710 sheet would have marked
“YES” under “Have you failed a test for this ceitdte or rating?” Secondly, a copy of the letter
of disapproval was found on the left side of the. fOn the right side of the file, the flight
training time was found by searching through thegleted syllabus. For each lesson in the
syllabus for both the Instrument and Private coarkxy of the flight time was kept, along with a
running total. Therefore the last lesson in théasyls was found and used to determine total
training flight time. For Private participants, abflight time was found under the column labeled
as “TOT FLT” under lesson 37. This included alyfit time in an actual airplane that the student

utilized during training up to the Practical Te§or Instrument participants, total flight time
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consisted of both flight time in the airplane, dimde in the simulator. Often times during
Instrument training a flight training device (FTas used in lieu of an actual aircraft and
therefore both were combined to create a totahifligne amount. This information was found on
lesson 40. Numbers from the column “FTD” and ‘TOOTFwere combined to create one
number that was recorded in the Excel sheet a®thkflight time. Stage check information was
also found on the right side of the file, behind dyllabus. For each stage check, the stage check
instructor filled out a form that revealed the aute of the stage check. The notation “MM” or
“P” was evidence the student passed the stage cliebk student failed, an “I” or “F” was

noted on the evaluation form as appropriate tonthraber of failures. Private students are
required to pass a series of four stage checksighrut the syllabus while Instrument students
encounter three stage checks. The number of atseamnpitfailures were recorded as appropriate.
Some of the stage check evaluation sheets werenplete or too ambiguous to interpret.
Several methods were utilized to attempt to det@emesults. The researcher often referred to
the lesson number tied to that stage check tordéterif more than one flight or ground lesson
was recorded, which was evidence of a failure. Ref to the “school notes” page and the
“daily activity sheet” were also cross-referencedlétermine failures. If there was still
uncertainty, the researcher looked up the stagekahe the “Z-drive” at the flight school, which
has recorded the number of attempts of stage ch€rice the number of attempts and number
of failures for each participant was determinestage check passage rate was calculated. This
was done by taking the total number of stage chesdsired by the syllabus and dividing it by
total number of attempts by the student. For exampit was recorded that a Private student
failed two stage checks, that means they attengxetals (4 passed and 2 failed). Therefore

the number passed, which is always 4 as requirgtdeébgyllabus, was divided six. This results in
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a stage check percentage of 67%. This method sexsto account for every failure, since some
students failed one specific stage check multiphes. A similar method was used to determine
the Practical Test passage rates. The total nuoflEasses (which would be 1) was divided by
attempts. If the student passed on the first ey tieceived a score of 100%. Those who required
a second attempt were given a 50%. No participeguiired more than one additional attempt.

Some records were unable to be located eitherédoiRétords Manager or by the
researcher even after additional searching. Théx@/ate students and 15 Instrument students
were then eliminated from the study, even if pamitormation was obtained. This decision was
made since there was a large enough sample amwieee few missing files.

Once all the raw data was entered into Excel, a‘ocaned-up” spreadsheet was
created. This allowed for a format that could balgged. The spreadsheet consisted of the
participants GPA, days enrolled in the lab, Pratfiest passage rate, stage check passage rate,
number of stage check failures, first attempt @anRAA written exam, passing score of FAA
written exam, total number of attempts on the FA#ten exam, and total flight hours. The
participant’s name and M-number was deleted atpbist since it was not longer necessary to
pair the variables together.

At this point, the data of those who had withdravam the course but had completed
some of the training was separated from the otbewpéete data. This was because those who
withdrew did not have complete data since theymidfinish the course. These participants were
not eliminated from the study completely thoughthesr GPA was analyzed to determine if
there was a significant difference between the GP#ose who completed the lab and those

who did not.
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Once the data collection process was completeralemealyses were carried out in effort
to answer the proposed research questions. A gatareianalysis approach was utilized. The

statistics used yielded interesting results thatdscussed in the following chapter.
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CHAPTER 11l - ANALYSIS OF RESULTS

Quantitative data analysis techniques were useddtyze the data gathered through the
review of records. Table 1 shows a summary of #ia through descriptive statistics for the
Private group. Table 2 shows a summary of the caltacted through descriptive statistics for
the Instrument group.

For the Private group, the mean GPA was 3.2623ng®n calendar time was 5.1
months, the mean score for the first FAA writteteaipt was 82.13, the last written attempt
score average was 82.55, and the average numbeitteih attempts was 1.1149. For the Private
group, the mean Practical Test passage rate was,@l®e mean stage check passage rate was
0.810, the mean number of failed stage checks vizss and the mean number of flight hours
required to pass the certificate was 50.9 hours.

For the Instrument group, the mean GPA was 3.3@ntean calendar time was 5.1
months, the mean score for the first FAA writteteaipt was 76.86, the last written attempt
score average was 79.70, and the average numbeittein attempts was 1.290. For the
Instrument group, the mean Practical Test passdgevas 0.907, the mean stage check passage
rate was 0.715, the mean number of failed stageksheas 1.58, and the mean number of flight

hours required to pass the certificate was 46.9.
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Descriptive statistics for Private participants
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Failed
Written SC| Stage Flight
GPA Time | Score 1| Score 2| Attempts| PT Rate Rate| Checks Hours
M 3.26< 51 82.13 82.55 1.14¢ 0.91¢ 0.81C 1.28 5C.8
SE 0.042 0.2 0.79 0.69 0.052| 0.0189 0.019 0.15 1.0
Mdn 3.28¢ 4.5 83.0C 83.0C 1.00C 1.00C 0.80C 1.0C 483
Mode 4.00C 4.4 87.0C 87.0C 1.00C 1.00C 1.00C 0.0C 481
SD 0.42¢ 21 1.77 6.94 0.517 0.18¢ 0.187 154 1C.2
S 0.17¢ 45 60.41 48.09 0.26¢ 0.03¢ 0.03¢ 2.36 10z.6
Range 2.00C 135 41.0C 28.0C 3.00C 0.50C 0.60C 6.0C 69.6
Min. 2.00C 24 57.0C 7C.0C 1.00C 0.5C0 0.40C 0.0C 30.8
Max. 4.00C 159 98.0C 98.0C 4.00C 1.0C 1.00C 6.0C 10C.4
N 101 101 96 101 101 101 101 101 101
Note.“Score” refers to the FAA written exam. “Score Efars to the first attempts on the FAA writtexam.
“Score 2" refers to the final/passing score onRAé\ written exam. PT = Practical Test passage 2@y stage
check passage rate.
Table 2
Descriptive statistics for Instrument participants
Failed
Written SC Stage| Flight
GPA Time | Scorel Score 2| Attempts| PT Rate Rate| Checks| Hours
M 3.30¢ 51 76.8€ 79.7C 1.29C 0.907 0.71¢ 1.58 4€.9
SE 0.03t 0.2 0.8C 0.54 0.047 0.01¢ 0.017 0.12 0.9
Mdn 3.30¢ 4.4 78.0C 80.0C 1.00C 1.000 0.75C 1.0C 443
Mode 4.00C 4.1 83.0C 83.0C 1.00C 1.00C 0.75C 1.0C 437
SD 0.41¢ 2.7 9.2t 6.55 0.564 0.19¢ 0.204 1.4C 113
S 0.17¢ 7.3 85.54 4293 0.31¢ 0.03¢ 0.04z 1.97 12¢€.6
Range 1.65¢ 145 47.0C 30.0C 3.00C 0.50C 0.67C 6.0C 66.2
Min. 2.347 1.7 48.00 65.00 1.000 0.500 0.330 0.00 27.1
Max. 4.00C 16.2 95.0C 95.0C 4.00C 1.00C 1.00C 6.0C 93.3
N 14¢ 14¢ 13t 14¢ 14¢ 14¢ 14¢ 14¢ 14¢

Note.“Score” refers to the FAA written exam. “Score Efars to the first attempts on the FAA written exam

“Score 2" refers to the final/passing score onR&\ written exam. PT = Practical Test passage &&= stage

check passage rate.
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First, scatter plots were created for the followwagiable combinations: 1) GPA and time
in months, 2) GPA and the score on the first FAAttem exam, 3) GPA and the score on the last
attempted/passing FAA written exam, 4) GPA and rema attempts on the FAA written exam,
5) GPA and Practical Test passage rate, 6) GPAtay® check passage rate, 7) GPA and
number of failed stage checks, and 8) GPA flighietrequired to complete the rating/certificate.
These plots may be seen in Figure 1 through FifyereThese graphs give an overall picture of
any correlation or pattern.

The correlation coefficient was then calculateddach variable pairing. The technique
specifically used was Pearsom;ssince all of the variables were expressed asrums (i.e.,
ratio or interval) data. Pearsom'siso provides a more precise estimate of correlafibe

strength of correlation coefficient produced bymea’s r was interpreted using the following

scale:
Coefficient Relation between Variables
Between 0.0 and +.20 or 0.0 and -.20 Weak or none
Between +.20 and +.40 or -.20 and -.40 Modest
Between +.40 and +.60 or -.40 and -.60 Moderate
Between +.60 and +.80 or -.60 and -.80 Strong
Between +.80 and +1.0 or -.80 and -1.0 Very Strong

Since the accessible critical value tables usatetermine the significance of Pearson’s
did not have the exadf for the samples used in the study, a conservapipeoach was taken.
For the larger sample sizes (145, 135) the n=120beu (.178) was used. For the smaller sample
sizes (101), the n=100 number (.195) was usedfaritie smallest sample size (96), the n=90

(.205) was used.
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The common variance was also calculated for eadhbta pairing. This was
accomplished by squaring the correlation coeffici#ghe purpose of this was to determine the
extent to which variables vary in a systematic wayrder to make sure results were not by
chance, a test of statistical significance was ootet during the data analysis phase to
determine ifr was significant. The standard statistical signiimaof .05 was used, meaning that
a correlation of this size, for this population,meoccur no more than 5 out of 100 times. A
two-tailed test was used and the appropriate atitialues were looked up in a statistics book
and compared with each calculateehlue. The results of the correlation coefficient éach

variable paring are displayed in Table 3 and Tdblend will be discussed in detail below.

Table 3

Correlation coefficients for Private participants

GPA
Calendar Time -0.1473
Score 1 0.4184
Score 2 0.3949
No. of Written Exams -0.3206
PT Passage Rate -0.0670
SC Passage Rate 0.2407
No. of Failed SC -0.2430
Flight Hours 0.061

Note.“Score” refers to the FAA written exam. “Score Efars to the first attempts on the FAA written exam
“Score 2" refers to the final/passing score onRAé\ written exam. PT = Practical Test passage 1a&= stage
check passage rate.
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Table 4

Correlation coefficients for Instrument participant

GPA
Calendar Time -0.3437
Score 1 0.4221
Score 2 0.4438
No. of Written Exams -0.2889
PT Passage Rate 0.2500
SC Passage Rate 0.36934
No. of Failed SC -0.3576
Flight Hours -0.1241

Note.“Score” refers to the FAA written exam. “Score Efars to the first attempts on the FAA written exam
“Score 2" refers to the final/passing score onRA&\ written exam. PT = Practical Test passage &&= stage
check passage rate.

Calendar Time

In order to determine the relationship between GR& how long it takes a student to
complete the Private certificate or Instrumentngtithe correlation coefficient was calculated
between the two variableg,101) = -0.1474p > .05 Within the Private participants, sincevas
calculated to be -.147, this shows a weak, negabveelation between GPA and time. The
correlation between GPA and time was not statityisggnificant for the Private group since the
critical value was determined to be .195. The weakero correlation between these two
variables is visible in the scatter plot in Figarerhe coefficient of determinatior?, was
calculated to be 0.0217. This means that only 2%heWariation in time can be explained by the

linear relationship between GPA and time. The o886 is unexplained.
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Figure 1:Linear relationship between time and GPA for Peavaarticipants

Within the Instrument participantg145) = -0.344p > .05.This shows a modest,
negative correlation between GPA and time. Theetation between GPA and time was
statistically significant for the private group sinthe critical value was determined to be .178.
The modest linear relationship between these twiahigs is visible in the scatter plot in Figure
2. The coefficient of determinatior?, was calculated to be 0.118. As a result, 12% of the
variation in time can be explained by the linedatienship between GPA and time, and the

other 88% is unexplained.
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Figure 2:Linear relationship between time and GPA for Ingtent participants
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FAA Written Exams

In order to determine whether GPA and scores ofr &% written exams were related,
the correlation coefficient was calculated usingmBen’sr. Three different analyses were run for
this data. The first analysis included all of tlatipants who had a “first attempt score.” This
group includes participants who may have failedetkem and had that attempt recorded. Some
of the participants were not included in this aseyecause their first attempt was not available
through the records. Since only the final attenoptra is required to be recorded, not all
participants have a first attempt if they faileé #gtxam at least once.

Within the Private participants, for the first atet r(96) = 0.4184p > .0. This shows a
moderate, positive correlation between GPA and d&ttempt scores on the FAA written exam.
The correlation between GPA and this score wasstaily significant for the private group
since the critical value was determined to be .20& moderate correlation between these two
variables is visible in the scatter plot in Fig@teThe coefficient of determinatior?, was
calculated to be 0.1751. This reveals that 18%@fariation in written scores can be explained

by the linear relationship between GPA and times dther 82% is unexplained.
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Figure 3:Linear relationship between FAA written exam fiastempt score and GPA for Private
participants
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Within the Instrument participants, for the firsteanpt,r(135) = 0.4221p > .05.This
shows a moderate, positive correlation between @RhAfirst attempt scores on the FAA written
exam. The correlation between GPA and this scogesiatistically significant for the Instrument
group since the critical value was determined toll@&. The moderate correlation between
these two variables is visible in the scatter pidtigure 4. The coefficient of determinatia®,
was calculated to be 0.1782. This means that 18%teofariation in written scores can be
explained by the linear relationship between GP@ fast attempt scores on the FAA written

exam. The other 82% is unexplained.
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Figure 4 Linear relationship between GPA and first attefA written score for Instrument
participants

The second analysis of written scores includesfahe participants’ last, or passing attempt
score. Therefore, all of the scores in this analysre that of a passing grade. Within the Private
participantsy(101) = 0.39499p > .05.This shows a modest to moderate, positive coroglati
between GPA and final attempt scores on the FAAtevwriexams. The correlation between GPA
and this score was statistically significant fog grivate group since the critical value was
determined to be .195. The modest to moderatelatiae between these two variables is visible

in the scatter plot in Figure 5. The coefficientdeterminationr?, was calculated to be 0.1559.
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Therefore, 16% of the variation in written scoras be explained by the linear relationship
between GPA and last attempt scores on the FAAemriéxam, while the other 84% is

unexplained.
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Figure 5 Linear relationship between GPA and final attesgure on FAA written exam for Private
participants

Within the Instrument participantg145) = 0.4438p > .05.This shows a moderate, positive
correlation between GPA and final attempt scoretherFAA written exams. The correlation
between GPA and this score was statistically sicamtt for the Instrument group since the
critical value was determined to be .178. The matgecorrelation between these two variables is
visible in the scatter plot in Figure 6. The caméfint of determinatiornr?, was calculated to be
0.1969. This shows that 20% of the variation int®n scores can be explained by the linear
relationship between GPA and last attempt scoreab@fAA written exam and the other 80% is

unexplained.
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Figure 6 Linear Relationship between GPA and final attesguire on FAA written exam for Instrument
participants

A third analysis on FAA written exams was perfornedietermine if a relationship
exists between GPA and the number of attemptsnegjto pass the exam. Within the Private
participantsy(101) = -0.3206p > .05.This shows a modest, negative correlation betwdeA G
and number of attempts. The correlation between @RAnumber of attempts was statistically
significant for the Private group since the criticalue was determined to be .195. The modest
correlation between these two variables is visiblédhe scatter plot in Figure 7. The coefficient
of determinationr?, was calculated to be 0.1028. This means that 109teofariation in the
number of attempts can be explained by the linelationship between GPA and the number of

attempts. The other 90% is unexplained.
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Table 7 Linear relationship between GPA and number oftemiexam attempts for Private participants

Within the Instrument participantg,145) = - 0.2889p > .05.This shows a modest,
negative correlation between GPA and number ofrgite. The correlation between GPA and
number of attempts was statistically significanttfee Instrument group since the critical value
was determined to be .178. The modest correlaitwden these two variables is visible in the
scatter plot in Figure 8. The coefficient of detaration, r2, was calculated to be 0.0835. This
means that 8% of the variation in number of attengpin be explained by the linear relationship

between GPA and the number of attempts. The o2#ri8 unexplained.
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Table 8:Linear relationship between GPA and number of emigtxam attempts for Instrument
participants
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Practical Test

In order to determine the relationship between GR& Practical Test passage rates for
the Private certificate or Instrument rating therelation coefficient was calculated between the
two variables. Within the Private participant§,01) = -0.06706p > .05.This shows a weak to
none, positive correlation between GPA and PrdcTieat passage rates. The correlation
between GPA and the pass rate was not statisteiglhyficant for the Private group since the
critical value was determined to be .195. The weakero correlation between these two
variables is visible in the scatter plot in FigQteThe coefficient of determinatior?, was
calculated to be 0.0045. Only 1% of the variatiomates can be explained by the linear

relationship between GPA and Practical Test pass#gs, while the other 99% is not explained.
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Figure 9:Linear relationship between GPA and Practical Ppassage rates for Private participants

Within the Instrument participantg,145) = 0.2500p > .05.This shows a modest,
positive correlation between GPA and Practical pasisage rates. The correlation between GPA
and the pass rate was statistically significantherinstrument group since the critical value was
determined to be .178he modest correlation between these two variablesible in the

scatter plot in Figure 10. The coefficient of detaration,r?, was calculated to be 0.0625. This
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means that 6% of the variation in rates can beagx@dl by the linear relationship between GPA

and Practical Test passage rates. The other 9d#eigplained.
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Figure 10:Linear relationship between GPA and Practical passage rates for Instrument participants

Stage Checks

In order to determine whether GPA and stage chaskage rates are related, the
correlation coefficient was calculated using Peassn Two different analyses were run for this
data. The first analysis compared GPA with theestdweck passage rate. Within the Private
participantsy(101) = 0.2407p > .05.This shows a modest, positive correlation betwePA G
and stage check passage rate. The correlation &et@BA and this rate was statistically
significant for the Private group since the criticalue was determined to be .195. The modest
correlation between these two variables is visibléde scatter plot in Figure 11. The coefficient
of determinationr?, was calculated to be 0.0579. This means that tleaidirelationship between
GPA and stage check passage rates only accourt&ofof the variation in stage check rates.

The other 94% is unexplained.



45

100% T3 ©6 CRBIVDOMOD
80% M
. o GNNOO o
o 60% 00000 ¢ o0
5 . * ¢
& 40% o o ¢
20%
0%
1.5 2.5 3.5 4.5
GPA

Figure 11:Linear relationship between GPA and stage checkgugsrate for Private participants

Within the Instrument participantg145) = 0.3694p > .05. This shows a modest,
positive correlation between GPA and stage cheskggge rate. The correlation between GPA
and this rate was statistically significant for thetrument group since the critical value was
determined to be .178. The modest correlation betvileese two variables is visible in the
scatter plot in Figure 12. The coefficient of detgration,r?, was calculated to be 0.1364.
Therefore 14% of the variation in stage check ratasbe explained by the linear relationship

between GPA and stage check passage rates, mth#1e86% is unexplained.
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Figure 12.Linear relationship between GPA and stage checkgugsrate for Instrument participants
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A second analysis of stage check information watpeed to see if a relationship exists
between GPA and the number of stage checks aiparttcfailed. Therefore, Pearsom’'svas
calculated between GPA and the number of failupeshiat certificate/rating. Within the Private
participantsy(101) = -0.2430p > .05.This shows a modest, negative correlation betwdeA G
and number of stage check failures. The correldieween GPA and failures was statistically
significant for the Private group since the criticalue was determined to be .195. The modest
correlation between these two variables is visibléde scatter plot in Figure 13. The coefficient
of determinationr?, was calculated to be 0.1364. This means that 14%teofariation in stage
check rates can be explained by the linear relglipnbetween GPA and stage check passage

rates. The other 86% is unexplained.
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Figure 13:Linear relationship between GPA and number of sténgek failures for Private participants

Within the Instrument participantg145) = -0.3576p > .05.This shows a modest,
negative correlation between GPA and number oksthgck failures. The correlation between
GPA and failures was statistically significant the Instrument group since the critical value
was determined to be .178. The modest correlagdwden these two variables is visible in the

scatter plot in Figure 14. The coefficient of detaration,r?, was calculated to be 0.1279. This
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means that the linear relationship between GPAstage check passage rates only explains 13%

of the variation in stage check rates. The othét &unexplained.
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Figure 14 Linear relationship between GPA and number ajestzheck failures for Instrument
participants

Flight time

In order to determine the relationship between GRéA the amount of flight time
required to achieve the Private certificate orrbnsient rating the correlation coefficient was
calculated between the two variables. Within thed®e participants;(101) = 0.0610p > .05.
This shows a weak to zero, positive correlatiomien GPA and flight hours. The correlation
between GPA and flight hours was not statisticsigynificant for the Private group since the
critical value was determined to be .195. The weakero correlation between these two
variables is visible in the scatter plot in Figdfe The coefficient of determinatior?, was
calculated to be 0.0037. As a result, less tharofle variation in rates can be explained by the

linear relationship between GPA and flight hourg] the other 99% is unexplained.
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Figure 15:Linear relationship between GPA and flight hounsRavate participants

Within the Instrument participantg,145) = be -0.1241p > .05.This shows a weak to

zero, negative correlation between GPA and flighire. The correlation between GPA and

flight hours was not statistically significant fire Instrument group since the critical value was

determined to be .178. The weak to zero correldi@ween these two variables is visible in the

scatter plot in Figure 16. The coefficient of detaration,r?, was calculated to be 0.0149. This

means that less than 2% of the variation in raaesbe explained by the linear relationship

between GPA and flight hours. The other 98% is pfered.
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Figure 16:Linear relationship between GPA and flight hounslfstrument participants



GPA and Completion of Training

performance by calculating a correlation coeffitiealue. Only those who had a complete set of
data were included in this analysis. Those whovgitdrawn during the course of their training
were only analyzed using descriptive statisticictviivas compared to the descriptive statistics

of the participants who had completed training bad a full set of data, as seen in Table 5.

Table 5

Descriptive statistics of GPA

The participant’s GPA was compared to each of tHreables used to measure pilot

Private-F Private-W Instrument-F Instrument-W

M 3.262¢ 2.73C 3.30¢€ 2.71¢
SE 0.04z 0.30z 0.03t 0.08:
Mdn 3.28¢ 3.00C 3.30¢ 2,72z
Mode 4.00C | N/A 4.00C | N/A

SD 0.4231 1.002 0.41¢€ 0.21¢€
S 0.17¢ 1.004 0.17¢ 0.04¢
Range 2.00C 3.76¢ 1.65¢ 0.55¢
Min. 2.000 0.231 2.347 2.457
Max. 4.00C 4.00C 4.00C 3.01¢
N 101 11 14¢ 7

Note.F= Finished training; W=Withdrew during the semestieer flight training begun

of those who completed the certificate/rating arase who did not. The average GPAs were
calculated using the mean and were displayed iteTabA 2-sample 2-tailed t-test was
performed assuming unequal variance. For the Rriyadup, there was no significance in the

difference between the mean GPA of those who caegblne certificate and those who

withdrew during the course of training§10) =1.7452

A final analysis was performed to determine if theras a difference between the GPA
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,p > .05 .For the Instrument group, the difference betweemtean GPA of those participants
who completed the rating and those who withdrew stasstically significantt(8) =6.5059p >
.0. Although the mean GPA of those who withdrew in batys was very similar, 2.730 and
2.719 respectively, the variance and standard tdemiavas much greater for the Private

participants compared to the Instrument participant
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CHAPTER IV -DISCUSSION

Data Interpretation

The primary goal of this study, as established@five research questions identified in
Chapter I, was to explore the relationship betwasademic performance and pilot performance
of students in a collegiate flight training envinent. After data collection and data analysis, it
was determined that there were some significamntiteeproduced revealing a relationship
between the two variables in certain categoriesgradps. This relationship shows a slight
predictor value of GPA in predicting a student'®pperformance in a training environment.

With regards to GPA and the time it takes a stuttenbmplete their certificate/rating,
the Private participants revealed a weak, negatweeslation. This means that in the sample
there was a weak linear relationship between thabas in which as GPA tended to increased,
the length of time to complete the certificate mdo decrease. However, this relationship was
not statistically significant, and therefore it dadetermined that this relationship was by
chance and would not be found in the populatiorthWégards to the Instrument participants, a
modest, negative correlation also existed, bukartle private participants, the relationship is
statistically significant. This reveals that thes@ modest relationship between GPA and length
of time to complete the rating, in which as GPAr@ases time tends to decrease. Since the
correlation is statistically significant, the radatship would be found within the population.
Therefore, the answer to the research questiothél® a relationship between student GPA and
the length of time it takes to complete the cexaife/rating?” is no for Private participants and
yes, a modest negative relationship for Instrurpanticipants.

The next research question asked “Is there aoaktip between student GPA and FAA

Written Exam score?” Several different analysesewen to answer this question. The first
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analysis used written scores from students’ finstt@n test attempts. Both the Private and
Instrument participants revealed a moderate, pesitorrelation that was statistically significant.
This means that in the population a modest, pasitend would be found between the two
variables in which as GPA increases the first gbtesnore on the FAA written exam would also
tend to increase. During the second analysis dwyfibal, passing written score was analyzed. A
modest, almost moderate, correlation was found thighPrivate group, and a moderate positive
correlation was found within the Instrument grotipis means that within the population, a
modest, positive trend for private students anderaie, positive trend for instrument students
would be found between the two variables in whislG®A increases the final attempt score on
the FAA written exam would also tend to increasés theorized that this second analysis
provided slightly weaker significance because theme less variance between the scores. This
was due to the fact that all of the scores indhata set were at least of a passing grade (70%).
The last analysis did not specifically answer @agsh question but did supplement it. It found
that for Private and Instrument students, a skzdiby significant modest, negative relationship
exists between GPA and the number of attemptsnedjto pass the FAA written exam.
Therefore, GPA and the number of attempts arefipealated so that as GPA tends to increase,
the number of attempts required tends to decréasegards to the research question, it was
determined that there is a moderate, positiveiogighip between GPA and FAA exam written
scores.

Another research question asked “Is there a relship between student GPA and FAA
check ride passage rate?” Within the Private grthgre was a very weak positive relationship
between the two variables that was not statisyicaginificant. Therefore it was determined that

no relationship exists between student GPA and EA&ck ride passage rates at the Private
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certificate level. However, within the Instrumembgp, a statistically significant modest,
positive correlation existed. This means that ag @ds to increase, FAA check ride passage
rates tend to increase as well in a modest lingamer. Therefore, on the Instrument level, the
answer to the research question is yes, a modestive relationship does exits between GPA
and check ride passage rates.

The fourth research question sought to answerubstipn “Is there a relationship
between student GPA and stage check passage Tate3tudy found that there was a
statistically modest, positive relationship betw&PA and stage check passage rates within the
Private and Instrument groups. Therefore, withenpbpulation it can be determined that the
variables are modestly related in a linear fasimowhich as GPA tends to increase, stage check
passage rates also tend to increase. Another anedygaled that there is also a relationship
between GPA and the number of failed stage chéaksboth groups, a modest, negative linear
relationship existed in which as GPA tends to iases the number of failed stage checks also
tends to decrease.

The final research question asked “Is there aioglship between GPA and the number
of hours its takes to complete the certificatenig®’ The study found that there was a weak to no
relationship between the two variables within thed&e and Instrument groups. Therefore, the
flight time it takes a student to complete theitiedte/rating is not linearly related to GPA.

The results for the study revealed similar ansuethe research questions between the
Private and Instrument group for 3 of the 5 questid he two questions that revealed different
results where those involving GPA and calendar am& GPA and check ride passage rates. In
the Private group, for both of these variablestipgs, no relationship was found. However,

within the Instrument group a slight relationshipsasfound. This is believed to be related to the
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nature of each of the ratings/certificates. Re¢attv Private certificate, the Instrument rating
tends to involve a deeper level of ground knowlealiga cognitive ability to properly understand
the more advanced concepts related to the ratimg PFivate certificate tends to be focused more
on flying abilities and tactical skill in order tievelop a safe pilot who can handle the aircraft.
Therefore, students who have greater cognitivet@silrelated to establishing Instrument skills
may also have the same cognitive skills that degeé to a higher GPA. As a result, GPA would
be relatively more related to the pilot performamagables in the Instrument group compared to
the private group.

A further analysis was conducted to determineafeéhwas a difference in GPA amongst
those who completed flight training and those whihavew during the lab. In the Private lab,
there was no significant statistical difference, ibLthe Instrument lab there was statistical
significance. The average GPA of those who withdneas statistically significantly less than
those who finished the rating. Once again, it éotized that the nature of the Instrument rating
may be a factor in this result. Those who are bé,ar have difficulty grasping concepts
related to Instrument flying may lack the same tjealthat help enhance one’s GPA, since both
have a similar focus on cognition. This finding nimeyone of the more applicable ones,
especially since it supports having a minimum GBduirement. Although it is unclear which
minimum GPA would be required to yield the besultss there is reason to believe for the
Instrument rating that a minimum GPA requirementlddielp ensure that the students who are
enrolled are more likely to complete the ratingisiwould allow for open spots to be allotted to
those who will continue on to pursue further cegifes or ratings and not wasted on students

who are more likely to drop out.
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Another reason that, at the Private level, theayeGPA was no different between those
who finished and those who did not may be becauiseértificate is the first experience a
student has with being a pilot. Therefore, durimg ¢ourse of training, some students may
realize it is not what they expected, or decidsvicich majors before they become too invested.
At the Instrument level, there is a higher commitibfactor at play since students would have
already invested time, energy, and money intoiadlgareer and therefore are less likely to
switch or drop the lab for those reasons. Theref@asons for dropping the Instrument lab may
be more related to struggles faced during traiming those struggles may stem from some of the
similar factors that are related to GPA.
Recommendations

As a result of this study, the recommendation islenta reconsider the minimum GPA
requirement to enroll in a MTSU flight lab. Althdughere was some correlation between GPA
and pilot training, it was not significant enoughsupport the use of GPA as the only criterion in
the selection process. Perhaps other methods asusbime of the tests used by the Air Force,
would be better methods of choosing students whaldvdo well in pilot training and become
good pilots.

With that being said, GPA is one of the easiestrandt straight forward options
available to aid in the selection process for flilgib allotment. Other options may be better
predictors, such as some of the cognitive andli¢éaetsts the Air Force uses, but it does not seem
practical in this application. Therefore, the minim GPA requirement may be actually be the
only option available at this time and should coméd to be used. If a GPA minimum
requirement is kept, based on the results of thidys a suggestion is made to have a higher GPA

for Instrument rating students, since there waiglaeh correlation in flight training success and
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GPA. This recommendation is based on the resultGRA showed a relationship with more
pilot performance variables in the Instrument grthgn the Private group. Also, within the
Instrument group, the difference between the me@A & those participants who completed the
rating and those who withdrew was statisticallyngigant. Therefore, using GPA could be a
helpful way to predict which students will be sugsfal in pilot training.

Limitations

It is important to note that although some sigaifitrelationships were found, the
correlation does not equate to causation. Thisystudot concluding that GPA causes any of the
variables to vary a certain way, but rather coneduthat there is a slight relationship between
GPA and some of the other variables. Therefore, @GR only be used as a slight predictor of
pilot performance in a training environment.

It is also important to note that the study tedtedinear relationships only, and therefore
the statistical tests only revealed significanddis type of relation existed. Lack of significe&nc
does not necessarily equate to no type of relatipnsince a different type of relationship that
was not tested may exist.

Another limitation of the research was the usehefdumulative GPA of the first semester
of enrollment in the appropriate flight lab. Althgluthis method allowed for a larger scope since
it provided the opportunity for a participant tdl taelow the required GPA minimum of 2.5
during that semester, it was also limiting. Fitege data may have been slightly skewed since the
participants must have had a 2.5 GPA to be abéatoll in the lab. Therefore, the data may have
been diluted at the lower GPA’s. Also, for somedsits, the GPA that was used was the first
semester enrolled at MTSU, and for others, it idetlicourses from a span of several semesters.

Therefore, the classes that the GPA is comprisedeofot necessarily equivalent.
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There are some courses required in the Pro Pilgredeplan that are historically more difficult
that may skew GPA, since some of the students raay had those classes while others did not.
A final GPA may have been more reflective of ovemabdemic performance. However this
GPA could not be used because some of the pamisipathdrew from the university before
completed a degree, while other participants alfersprogress.

Another limitation revolves around the measurenadiihe variable of time. Generally, a
certificate/rating is obtained during one semediet there are several situations in which a
student takes multiple semesters to complete theSlame students chose to do this over the
subsequent semester, but sometimes this involbsesak, such as summer or winter break. If the
student chose to take this break off, the timeéneftireak was still included in the total time to
complete the certificate/rating, even if flightitiag was suspended.

Future Studies

This study has opened up potential for an arrdytoire studies to further investigate the
topic matter. Since GPA is a very variable meastiscademic performance, a future study
should be conducted by replacing it with a diffeneeasure, such as 1Q scores. This would shift
the focus away from academic performance and ntdesvards intelligence, which may vyield
different results. 1Q is a more set measure sinieléss likely to be skewed by various factors.
Within this potential future study, it would alse mteresting to expand the scope of
participants. Another related future study couloki@t pilots in a training environment outside
of the collegiate training environment. The spec@nvironment examined in this study looked
at a population of mostly younger college studeihtsould be interesting to look at training
programs through FBOs, where pilots of all ranges lzackgrounds train at to see if excluding

the college environment is a factor.
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It may also be beneficial to pair the pilot perfamoe variables within themselves. For
example, a study could explore if flight time argéck ride passage rates are related. This
approach would help determine if certain approathdigght training are related certain

outcomes.
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