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Abstract

Many different studies have been conducted that examine the effect that participation in
instrumental music may have on the cognitive abilities and development of children and
young adults. Many of these studies indicate that participating in instrumental music can
enhance certain cognitive abilities. This study took those theories and applied them to
collegiate flight training in an FAA FAR Part 141 training environment. Participants in
the study were questioned about the extent of their participation in instrumental music.
These results were then paired with their flight and academic records from their
collegiate level private pilot flight course. Using varying statistical comparisons, specific
measures of success in the private pilot course were measured against differing measures
of participation in instrumental music. These tests revealed that, for most of the areas
explored, there was not a significant difference between participants with experience in
instrumental music and those that did not have any musical experience. However,
statistical significance was found to correlate general participation in instrumental music
and a reduction in the number of flight hours that were necessary to successfully
complete the private pilot course (t[66] = 2.24, p < .05). In support of this finding,
participants that had experience playing specifically the piano, demonstrated a significant
reduction in the number of flight hours needed to successfully complete the private pilot
course (F[1, 66] = 4.158, p <.05). There appears to be some effect from participating in
instrumental music on students in a collegiate level flight course; however, more study is
warranted to discover the extent of these effects.

Introduction

Music education and the benefits that students who participate in it may gain have
been a topic of debate in various educational forums within the United States. These
benefits have been researched, debated, extolled, and denied. Many advocacy groups,
such as the National Association for Music Education (NAFME), provide statistics and
anecdotes that support the benefits of an educational program that includes music as a
fundamental element (NAFME, 2012). However, these data only focus on how well
students are prepared for college entrance exams such as the SAT. This study sought to
take these anecdotal data a step further and find if there was a connection between
participation in instrumental music and success in the real world application of aviation,
specifically a university level private pilot course.

The argument about music has even worked its way into the current education debate
on whether keeping music and arts in the public schools is important or not. Petress
(2005) cites that music is beneficial to students by creating success in society, school, and
developing intelligence as well as helping students to succeed in life. One of the most
important questions that researchers ask today is “does music make you smarter?”
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Schellenberg (2005) answers “yes” to this question. While he states that music is not a
fast solution for educational problems, it has been demonstrated that just listening to
music can slightly enhance cognitive functioning over a short period of time.

Music has been linked to many different subjects in education. Participation in band
(wind and percussion instruments) or orchestra (stringed instruments) has been shown to
significantly increase students’ scores on math proficiency tests, especially for low socio-
economic status (SES) students (Caterall, Chapleau, & Iwanaga, 2009). Moreno (2009)
discovered that that sensorimotor-auditory training, like that involved in learning an
instrument, involves malleability, or brain plasticity within the auditory cortex. Moreno
was also able to demonstrate that just six months of musical training was enough to
modify behavior and brain function.

An instrumental music education has been demonstrated to have different effects on
people based on the age at which they are exposed to it. Caufield (1999) posits that
exposing young children to music, even before birth, may have the possibility of helping
to create neural pathways in the auditory cortex of the brain. Creating these extra links
has the possibility of setting children up for future cognitive benefits. Crnéec, Wilson, &
Prior (2006) discovered that participating in music lessons produced a small to medium
effect on the spatiotemporal ability of younger children. Again, although these effects
are small, they may lead to future gains in cognitive development.

In search of evidence that music does have an effect on cognitive development,
scientists have begun to look at the brain itself. Hyde et al., (2009) demonstrated that
there is a possible link between music and the development of the brain. The study
shows that only fifteen months of musical training for children near the age of six created
observable changes in their brains. Students that participated in music had significantly
different brain deformation changes from those that did not participate in music. In
addition, the study also found that students who participated in music for this same
amount of time also showed a significant and near significant improvement in both the
right and left hand fine motor skills, respectively.

In addition to the numerous studies demonstrating help in specific skills, it has also
been demonstrated that participation in instrumental music can also help increase
academic performance. Johnson and Memmott, in their 2006 study, found that students
at the elementary school level that participated in “exemplary” music programs tended to
score higher on both the English and Math portions of standardized tests. Schellenberg
(2004) was also able to link 1Q with participation in music. It was found that students
who studied both the keyboard and voice lessons had small increases in their 1Q over
those that took drama lessons or did not participate in arts. In a 2009 study, Caterall,
Chapleau and Iwanaga demonstrated that secondary school students who were highly
involved in either band or orchestra outperformed their peers on math proficiency tests.
In addition, Fitzpatrick (2006) demonstrated that, despite the differences found in test
scores due to low socioeconomic status (SES), students that participated in, again, either
band or orchestra performed better on standardized tests than peers not involved in music.
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Pilot selection has always been an important area of study throughout the history of
aviation (Hunter & Burke, 2002). Many different ways of determining the likelihood of
success as a pilot have been used such as personality (Luuk, Luuk, and Aluoja, 2009),
training scenarios (Bartram & Baxter, 1996), and various other tests that examine motor
skills and comprehension (Burke, Hobson, & Linksy, 1997). Many of these methods
focus on areas that music may help to enhance. Music has been shown to enhance not
only cognitive development and abilities, but may also help to increase fine motor skills,
which may eventually lead to better pilots.

Research Methodology

The author of this study conducted this research at the University of North Dakota
(UND) in Grand Forks, ND. The John D. Odegard School of Aerospace Sciences at
UND offers several degrees in aviation, with the Bachelor of Commercial Aviation
focusing on flight training in a FAR Part 141 flight school. This program includes both
collegiate courses and FAA approved flight and ground courses.

Due to the lack of research correlating music and successful pilot training, this study
was exploratory in nature and sought to establish a possible connection between
participation in instrumental music and success in a private pilot course which may then
lead to further research.

The following research questions were used in the study to provide a general
framework:

1. Is there a relationship between participation in instrumental music during
elementary/secondary school and success in a collegiate level private pilot
course?

2. Is there a relationship between the amount of time spent studying instrumental
music during elementary/secondary school and success in a collegiate level
private pilot course?

3. Is there a relationship between the age at which the study of instrumental music
began and success in a collegiate level private pilot course?

4. Is there a relationship between current participation in instrumental music and
success in a collegiate level private pilot course?

5. Is there a relationship between studying and performing in a specific group of
musical instruments and success in a collegiate level private pilot course?

Participant Selection
Participants in this study were all students enrolled in the Commercial Aviation

program advanced flight courses at the University of North Dakota. The private pilot
course is a prerequisite for each of these courses which are listed in Table 1.
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Table 1
Flight Courses Used in the Study

Course Number Course Title
Avit 325 Multi-Engine Systems and Procedures
Avit 414 CFI* Certification
Avit 415 Instrument Flight Instructor
Avit 480 Advanced Aircraft Operations

*Certified Flight Instructor

Data Collection

Permission was sought by the researcher to enter the classrooms of the professors that
were teaching the ground portion of each of the above-mentioned classes. Once
permission was obtained, the research project was presented to the students in the class
who were then asked to voluntarily participate in the study.

Data collection consisted of two steps. In the first step of data collection, a survey
covering the participant’s history, or lack of history, of instrumental music participation
in elementary school, secondary school, and university was created and used. This
survey was reviewed by experts in both the aviation and music education fields to ensure
proper validity. A comparable survey was not found during the initial literature review.
The second step of data collection involved matching the participants’ academic records
for their private pilot course with their survey. This was done by using their student ID
number to match the records with the survey. Once the data were matched, the student
ID was removed to de-identify all data.

Limits and Assumptions

This study was conducted under many assumptions and limitations. It focused on the
relationship between participation in instrumental music and success in a private pilot
course at one university. Therefore, these results may not be generalizable to a wider
population without further study. In addition, the researcher only examined students that
were majoring in Commercial Aviation, excluding other majors to avoid any confounding
factors. This study also looks at students who are seeking a four year degree toward a
professional career in flight, so the results may differ from general aviation (GA) pilots.

During the study, the researcher assumed that the instruction received by each
participant was equal in nature. All flight instructors at UND follow a prescribed
syllabus as described by the university’s FAA approved Training Course Outline. The
researcher also assumed that weather and other various acts of nature out of human
control will likely have affected students in a similar manner. Therefore, these areas
were assumed to not have a significant effect on the results gained in this study.

30



Results

Several different measures were used in the study to determine success in a private
pilot course. These measures include the number of flight hours required to complete the
private pilot course, the pass rate for each of the different stage checks, the grade that was
received in the ground course, and the overall pass rate of the private pilot course. Each
of these measures was selected because it measured a different area of measurable
success or failure within the private pilot course.

The first measure, the number of flight hours the participants required to successfully
complete the private pilot course, and thus earn a private pilot certificate, was selected to
measure the actual number of hours that a student spent in flight. In this study, a lower
number of flight hours needed to pass the FAA exam at the end of the course is
considered more successful. Table 2 outlines the statistics of the flight hours for all
participants in the study.

Table 2
Flight Hours Descriptive Statistics, N=68

Descriptive Flight Hours
Range 45.7
Minimum 38.7
Maximum 84.4
Mean 58.3
Standard Deviation 10.5

The second of the measures used to determine success in the private pilot course was
the rate at which the participants passed the various stage checks on the first attempt.
According to the UND flight syllabus, there are three different stage checks, or flight
exams, the last of which is the FAA private pilot check ride. Each stage check is
comprised of two parts: the oral examination and the flight portion or practical
examination. Each stage check must be passed in order to continue with the private pilot
course. Passing the stage check on the first attempt is seen as more successful than a
participant that needed to do the stage check two or more times in order to pass. The pass
rate of each stage check is displayed in Table 3.

The third measure used in determining the success in the private pilot course was the
grade that the participant earned in the ground portion of the private pilot course. An “A”
was considered the most successful while an “F” was considered not successful. This
measure was selected to analyze the relationship to classroom learning and provide a
different view of success in the course. These grades are displayed in Table 4.

The fourth and final measure used in this study to determine the success within a
private pilot course was if the participant had to retake the full private pilot course in
order to successfully complete it. This measure was chosen in order to view the effect
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that music has on the overall success in the course, not just specific areas of the course.
These data are shown in Table 5.

Table 3
Stage Check Pass Rate
Stage Check Number Passed on First Attempt  Percent of Students
Stage 13 Oral 75 96.2
Stage 13 Flight 58 74.4
Stage 24 Oral 53 67.9
Stage 24 Flight 50 64.1
Stage 28 Oral 72 92.3
Stage 28 Flight 59 75.6
Table 4

Grades Received in the Ground Course

Grade N Percent of Students
A 28 35.9
B 27 34.6
C 17 21.8
D 1 1.3
F 5 6.4
Total 78 100

Table 5
Number of Re-Takes to Complete Private Pilot Course

Needed to Retake N Percent of Students
No 71 91.0
Yes 7 9.0
Total 78 100

The results of the study are broken down here by research question and then by the
measure used to test that question. Each statistical test was selected based upon the
nature of the variables that were being tested for correlations and the nature of the data.
Pearson’s r correlations and Spearman’s Rho correlations were used frequently when the
data did not meet parametric assumptions for the normal tests that were indicated by the
variables. All tests used a p value of .05 to indicate significance.
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The first research question examined the relationship between participation in
instrumental music and success in the private pilot course. It was found that the number
of flight hours was significantly lower for those participants that had participated in
instrumental music when compared to participants who were not involved in music. The
results for the first research question are displayed in Table 6.

Table 6
Summary of Results for Question 1 - Involvement in Instrumental Music

Dependent Variable Test Used Test Statistic Value of p
Flight Hours Independent t-test 1(66) = 2.24 .021*
Stage Check Failures Pearson’s r r=-17 152
Ground Course Grade Pearson’s r r=.21 .069
Retake of Course Chi Square x*(1) =1.33 249

* Results are significant at
the .05 level

The second research question examined the relationship between the amount of time,
in years, spent studying instrumental music and the relationship this had to success in the
private pilot course. No significant differences were noted for this question. The results
are summarized in Table 7. The third research question explored the relationship between
the age at which the study of instrumental music began and the success that participants
had in the private pilot course. As in the second research question, there were no
significant results found during the analysis. Table 8 summarizes these results.

Table 7
Summary of Results for Question 2 - Number of Years Studying Music

Dependent Variable Test Used Test Statistic Value of p
Flight Hours Spearman’s Rho ry=-.09 448
Stage Check Failures Spearman’s Rho rg=-.11 344
Ground Course Grade Spearman’s Rho re=.10 404
Retake of Course Spearman’s Rho re =-.10 378
Table 8

Summary of Results for Question 3 - Age at Which Study of Music Began

Dependent Variable Test Used Test Statistic Value of p
Flight Hours Spearman’s Rho re =-11 456
Stage Check Failures Spearman’s Rho ry =-.08 534
Ground Course Grade Spearman’s Rho ry = .06 661
Retake of Course Spearman’s Rho re =-.09 516
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The relationship between participation in instrumental music and participation in
instrumental music during the private pilot course was examined in the fourth research
question. As in the previous two questions, no significant results were noted during the
analysis. The results of the fourth research question are displayed in Table 9.

Table 9
Summary of Results for Question 4 - Concurrent Participation in Instrumental
Music

Dependent Variable Test Used Test Statistic Value of p
Flight Hours Independent t-test #(76) = .16 877
Stage Check Failures Spearman’s Rho ry =-.13 246
Ground Course Grade Spearman’s Rho ry =.02 .856
Retake of Course Independent t-test #(76) = -.89 379

The fifth research question explored the relationship between learning specific groups
of instruments and success in the private pilot course. The various instruments learned
by the participants were divided into Band instruments (all wind and percussion
instruments), Piano, and Other instruments which covered the string family as well as
various other instruments. It was discovered that participants who had learned the piano
required significantly fewer hours to complete the private pilot course (see Table 11). All
other groups were non-significant at the .05 level. However, the measure of the Ground
Course Grade approached significance in the Band group, indicating a trend. These
results are summarized in Tables 10, 11, and 12.

Conclusions
Significant Results

Two sets of results in the study were found to be significant. It was discovered that
participants who were involved in instrumental music, for any amount of time, required
significantly fewer flight hours to complete the private pilot course than participants who
were never involved in music. This result demonstrates that there is a possible
connection between learning music and success in a private pilot course. In addition,
when the instruments were divided into groups, results revealed that participants who had
learned the piano, specifically, required significantly fewer flight hours to complete the
private pilot course than participants who either played other instruments or never
participated in music.

These significant results seem to indicate that participation in instrumental music may
indeed have effects on learning and thus on success in a private pilot course. Hyde et. al.
(2009) indicated that music may enhance fine motor skills. It is possible that this
transfers from musical instruments, particularly the piano, into the aircraft during flight
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training. It is also possible that the added brain plasticity, indicated by Moreno (2009),
allows flight students who have participated in instrumental music to more easily absorb
and understand the difficult concepts that are required during the flight portion of the
private pilot course.

Table 10
Summary of Results for Question 5 - Band

Dependent Variable Test Used Test Statistic Value of p

Flight Hours One Way Independent F(1, 66) = 2.192 143
ANOVA

Stage Check Failures Spearman’s Rho rs =-.15 191
Ground Course Grade Spearman’s Rho rs =.22 .054
Table 11

Summary of Results for Question 5 - Piano

Dependent Variable Test Used Test Statistic Value of p
Flight Hours One Way Independent F(1, 66) = 4.158 .045*
ANOVA
Stage Check Failures Spearman’s Rho rs =-.81 481
Ground Course Grade Spearman’s Rho rs =.17 133

* Results are
significant at the .05

level
Table 12
Summary of Results for Question 5 - Other
Dependent Variable Test Used Test Statistic Value of p
Flight Hours One Way Independent F(1, 66) =.450 505
ANOVA
Stage Check Failures Spearman’s Rho rs =.15 188
Ground Course Grade Spearman’s Rho rs =.004 971

While these results indicate that there is some correlation between instrumental music
training and success in a private pilot course, it is extremely difficult to see exactly where
the correlation is. As mentioned above, the enhancements could come from increased
practice of hand/eye coordination or from brain plasticity that leads to better learning. It
would also appear that the piano is the instrument that is best suited to aviation students.
However, at this time, it is not possible to tell why the piano seems to be the best
instrument for these students. While these significant results are promising, more study
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is needed to find which activities and brain processes are enhanced or affected by
participation in instrumental music.

Non-Significant Results

Although not statistically significant, the other results from this study lead to more
questions in this area of research. When the ground course grade was compared to
involvement in instrumental music, a positive correlation was discovered. Although this
result was not found to be significant, it does appear that a small trend may be present in
the data. It is possible that future studies may find significance with a different and larger
sample.

The other areas examined in the first research question displayed very low correlations
between participation in instrumental music and the stage check pass rate, and the need to
retake the course. This seems to indicate that there is not a noticeable connection
between these areas and succeeding in a private pilot course. This result was rather
surprising, considering much of the research done with music education shows that music
enhances grades and performance in school and on standardized tests.

The lack of significance in any of the measurements for the second research question
bring up some interesting questions. It can be expected that the longer a person studies
music, the larger the benefits they may receive from that study. However, this does not
appear to be the case when it comes to taking a private pilot course. On the other hand,
these results tend to support the theory that music either does not have the effects on
mental ability that some studies claim (Crnéec, Wilson, and Prior, 2006) or, if there are
benefits gained, they are short lived and do not carry on beyond the time of study (Costa-
Giomi, 1999). A future study may look at a possible correlation between the length of
time that passes between the completion of music study and the beginning of the private
pilot course for any clues into these surprising data.

The third research question also demonstrated non-significant results for all
measurements of success in a private pilot course. Studies such as the one conducted by
Rauscher et al. (1997) indicate that the younger a person is when they begin to study
music, the more pronounced the effects of the music on brain plasticity. However, the
non-significant results from this section indicate that this is not the case, at least in the
field of aviation. It is possible that any benefits that are gained from music may come
from practice that is not age dependent, indicating that the study of music can begin at
any age, and that there is not an optimal age at which to begin.

The fourth research question also demonstrated non-significant results. Within this
fourth area of research, it may have been surmised that if past participation benefited the
participant, then someone who was still participating in music might have larger benefits.
This was not the case, however, based upon the results that were derived from this area.
Again, these non-significant results point to the fact that there seems to be a limit to the
amount of help that a person can glean from their music education.
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The fifth research question, with the exception of the piano group, again showed non-
significant results. This demonstrates that people who play piano may have an advantage
over those that play other instruments when it comes to aviation. However, it was
surprising to find that only one group, the piano players, may gain any benefits in
aviation from their participation in instrumental music. Many different instrument groups
must use coordination, in different forms, to perform music on their instruments.
However, the significant and non-significant results from this study would seem to
indicate that playing the piano has the best correlation to the types of coordination that
are needed on the flight deck. Future studies may be completed to study the exact
correlations and their possible ramifications on future pilots.

Overall, it can be concluded from this research that instrumental music does have
some positive effects on students who are in a collegiate level aviation flight course.
However, from the abundance of non-significant results, it also appears that participation
in instrumental music does not have the large effect that would be expected based on the
studies done of the effects of music on standardized tests and the studies conducted in
actual classrooms. For the group tested in this research, it appears that piano players are
reaping the greatest benefits of their instrumental music education.

There are many areas this study has opened for further research, and indeed more
research is warranted. This study was limited to a small group of students at only one
university flight school. A broader study that included many more students and
university flight programs across the country would help to create a clearer picture of the
effects that an instrumental music education has on students enrolled in collegiate flight
programs. Another area that could be examined is different groups or kinds of music.
An example of this would be to include vocal music participation in the study. This
study focused solely on instrumental music. Also, a larger sample might yield more
variety of instruments. With this, a broader comparison between types of instruments
could be made to more clearly answer the fifth research question.

The results of this study have shown that there are some interesting connections
between instrumental music and success in a collegiate level aviation flight course.
However, the study also opened up many areas for future research and created more
questions than it answered. Most of the results that were expected were not found to be
true for the UND private pilot students; however, other places and groups may show
different results. This study has hopefully created a starting place for future research
with music education and its relation to the field of aviation. It also opens the question of
whether there are any unrelated fields that may have a positive impact on aviation
education, and therefore may be a benefit to future aviation students. The boundaries and
connections have been tested. Some were broken, and others were not. However, it is
the question that leads points to the potential for further research.
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