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ABSTRACT

A Case Study of Instructional Methods Used for Private Pilot
Certification at Utah Valley University Flight School

Michael Robert Graham
School of Technology, BYU
Master of Science

In this case study, researchers investigated the instructional methods used to train private
pilot students at Utah Valley University. Traditional one-on-one individualized learning methods
were replaced with cooperative learning methods. Descriptive statistics were used to determine
the effectiveness and efficiency of the cooperative learning methods used. Reduced training time,
less repeated lessons and a reduced number of flight hours showed that cooperative learning
methods were more efficient and a more effective way to train private pilot students at Utah
Valley University.
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1 INTRODUCTION

The effects of implementing cooperative learning strategies into an aviation training
course at Utah Valley University were examined in this study. Traditionally, aviation training is
taught with an individualized instruction approach. Increased demand for pilots requires that new
training methods be investigated to determine if time-to-completion can be reduced for flight
certification. This study investigated a different teaching method to train pilots in an equally

effective but more efficient way.

1.1 Introduction to the Problem

There is a tremendous need for commercial Airline Pilots. The estimated demand for
commercial pilots in the United States alone predicts that only two-thirds of the new pilot
demand will be met in the next 20 years. Additionally commercial air service is predicted to
increase (Prentice and Gouel, 2016). This creates a large gap between the supply of new pilots
and the demand for commercial airline pilots

Many factors contribute to the large gap between supply and demand of commercial
pilots. Increased flight training time requirements is the largest contributing factor for the
current pilot shortage (Swelbar, 2014). Previous to 2013, the FAA required that a pilot hold a
commercial pilot certificate (minimum 180 flight hours if the pilot received training from a Part

141 School, or 250 flight hours from a Part 61 School) to be hired as a co-pilot for a regional



airliner. In August of 2013 the FAA changed the requirement. A pilot must hold an Airline
Transport Pilot certificate (ATP) to be hired as a co-pilot for a regional airliner. The ATP
certificate, with some exceptions, requires 1,500 total flight hours (Prentice and Gouel, 2016)
(Swelbar, 2014) and this increase of required flight hours greatly increases the overall time it
takes for a pilot to become certified. The time it will take a potential pilot to acquire the required
1,500 flight hours depends on several factors. Two of the main factors are: (1) how long it takes
to complete the commercial pilot certificate, (2) and how long it takes after this certification to
acquire 1,500 hours and complete the ATP certificate.

Multiple licenses, or certificates, are required during training. After training, a pilot must
build flight time before being eligible for hire for a regional airline. Working as a certified flight
instructor (CFI) is a common route to acquire hours, however, there are three additional
certificates that a pilot must earn before the pilot can be hired as a CFI. Each certificate takes
time to complete and not completing a certificate in the prescribed time frame only delays further

training.

1.2 Problem

Utah Valley University (UVU) is currently experiencing this problem. The private pilot
certificate is taking more than the recommended one semester to complete. According to one of
the Assistant Chief Flight Instructors, just over one and a half semesters (1.53) is the average
time it took students from the previous semester to complete the private pilot certificate (J.
Sutherland, 2016). Delaying completion of the private pilot certificate delays further instruction.
Changing the way some training is done could reduce the time it takes for students to complete

the private pilot certificate.



1.3 Goal Structures in a Classroom: Individualistic and Cooperative Learning
Humphreys, Johnson, and Johnson (1982) assert that the way in which students interact
with each other as they learn may be just as important and have a greater impact on students’
performance than the curriculum. Two of the most common goal structures are individualistic
learning and cooperative learning. Individualized learning is the predominant method of
instruction currently being used during ground instruction and flight instruction of the private
pilot course at UVU. Typically, students trying to obtain the private pilot certificate have been
assigned to meet with an assigned Certified Flight Instructor (CFI) three times each week for
individualized instruction. During these meetings, depending upon the needs of the student, the
CFI would complete a flight lesson with the student to complete required flight hours or the CFI

and student would complete a ground lesson to prepare for the certification test.

An alternate method for ground instruction would be to incorporate cooperative learning
strategies into the ground instruction. In a meta-analysis conducted on cooperative learning
methods, Johnson, Johnson and Stanne (2000) found that when implemented properly, students
in a cooperative learning setting consistently outperformed students in individualistic learning
environments in measures of academic achievement. Cooperative teaching has been found
successful among many grade levels and many subjects (Maceiras et. al, 2011). With such a
broad success this method could be adapted to aviation at a college level.

In the new instruction model investigated in this study, the flight instruction component
of instruction would continue to be individualized because of the physical restrictions of the
airplane. However, during the ground instruction component, the students were assigned to work
together in small cooperative groups called “crews” to complete course requirements rather than

meet individually with the Certified Flight Instructor (CFI).



1.4 Purpose

The purpose of this research was to investigate whether changing the primary method of
ground instruction from individualized learning to one that incorporates cooperative learning
strategies would potentially reduce the time it takes for UVU Flight students to complete the

private pilot certificate without decreasing student understanding.

1.5 Research Questions

The research helped answer the following questions:

1. Will putting students into a cooperative group classroom situation for ground instruction
reduce the number of days needed for students to complete the private pilot certificate?

2. Will putting students into a cooperative group classroom situation for ground instruction
result in better understanding of the course material by the students and thus result in
fewer lessons needing to be repeated?

3. Will putting students into a cooperative group classroom situation for ground instruction
reduce the number of flight hours needed for students to complete the private pilot

certificate?



2 REVIEW OF LITERATURE

This study examined the effects of implementing cooperative learning strategies into an
aviation training course at Utah Valley University. Traditionally aviation training is taught with a
one-on-one direct instruction approach. Increased demand for pilots requires new training
methods be investigated to determine if time-to-completion can be reduced for flight
certification. This study provided a way to investigate a potentially more time efficient way to
train pilots in order to help meet industry demands.

Throughout the world there is a tremendous need for commercial Airline Pilots. It is
projected that Europe and Asia will need over 300,000 pilots in the next two decades (Prentice
and Gouel, 2016). The demand for commercial pilots is similar in the United States - only two-
thirds of the new pilot demand will be met in the next 20 years. Projections of an additional
95,000 needed commercial airline pilots verses a predicted 64,000 pilots to be supplied in the
next 20 years shows the drastic gap between supply and demand. (Prentice and Gouel, 2016).
Additionally, it is projected that the commercial air service will increase by 7.7% over the next
20 years, requiring more demand for commercial airline pilots (Prentice and Gouel, 2016).

The large gap between supply and demand of pilots has many contributing factors.
Military pilots have traditionally made up most of the airline pilot work force, but currently they
only make up about one third of airline pilots. Demand for pilots overseas also contributes to the

pilot shortage in the US, with a predicted 40% increase in the world-wide commercial aircraft



fleet in 20 years (Prentice and Gouel, 2016). While the military supplying fewer pilots and air
service in the global economy demanding more pilots have been significant contributors to the
current pilot shortage, perhaps even greater factors are current rates of pilot retirement and
increased pilot training requirements.

Airline pilots are regulated in all aspects of flying including a mandatory retirement age
of 65. The article “The Coming U.S. Pilot Shortage Is Real” in Aviation Week & Space
Technology illustrates how drastic the mandatory retirement is. According to the article, close to
20,000 pilots will be required to retire in the US in the next seven years (The Coming U.S. Pilot
Shortage Is Real, 2016). Swelbar points out that nearly 14,000 major air carrier pilots will be
retiring by 2022 (Swelbar, 2014). Major airlines are tasked with the challenge to replace retiring
pilots while also trying to keep up with industry growth. These replacements generally come
from regional airlines and according to data provided by Swelbar, regional airlines currently only

have 18,000 pilots total (Swelbar, 2014). The major airlines could easily exhaust this hiring pool.

With thousands of pilots retiring, aspiring pilots have great opportunity to fill the
upcoming vacancies. However, flight training takes time and the Federal Aviation
Administration recently increased the time it takes to become certified to be a regional airline
pilot (Prentice and Gouel, 2016). According to Swelbar, increased flight training time
requirements is the largest contributing factor for the current pilot shortage (Swelbar, 2014).
Previous to 2013, the FAA required that a pilot hold a commercial pilot certificate (minimum
180 flight hours if the pilot received training from a Part 141 School, or 250 flight hours from a
Part 61 School) to be hired as a co-pilot for a regional airliner. In August of 2013 the FAA
changed the requirement. A pilot must hold an airline transport pilot certificate (ATP) to be hired

as a co-pilot for a regional airliner. The ATP certificate, with some exceptions, requires 1,500



total flight hours (Prentice and Gouel, 2016) (Swelbar, 2014) and this increase of required flight
hours greatly increases the overall time it takes for a pilot to meet the qualificaitons needed to be

hired.

The time it will take for a person to acquire the required 1,500 flight hours depends on
many factors. The two main factors are how long it takes to finish training (how long it takes to
complete the commercial pilot certificate) and how long it takes after training to acquire 1,500

hours and complete the ATP certificate.

The flight training portion includes multiple licenses, also called certificates. The private
pilot certificate, instrument rating, multi-engine private pilot, commercial multi-engine and
single-engine commercial certificates are required to complete training. After training, a pilot is
eligible for hire for certain occupations. Air tours, skydiving, and flight instruction are a few
occupations that hire pilots immediately after training. A pilot will fly for these operations to

acquire the remainder of the 1,500 hours required to be hired as a co-pilot for a regional airline.

Working as a certified flight instructor (CFI) is a common route to acquire hours. This
route requires up to three more certificates (certified flight instructor or CFI, certified flight
instructor-instrument or CFII and multi-engine instructor or MEI), depending on the flight
schools requirements. A CFI teaches students flight operations, in the aircraft, as well as other
knowledge areas, on the ground. Once the CFI determines the student is proficient enough to
pass the FAA practical test, the CFI will endorse the students’ logbook so that the student can
take the practical test. As the CFI flies with the student, both the CFI and the student can log the

flight time.



Flight schools have dual purpose. First the school provides students with an aircraft and a
CFI to teach flight skills. Second the flight school provides students and aircraft for CFI’s who
are trying to build hours. Flight schools can be found at most airports. Utah Valley University
offers flight training at the Provo, Utah airport as well as a 4 year bachelor’s degree in aviation

science. These flight schools supply pilots to regional airlines as CFI’s become eligible for hire.

Each certificate takes time to complete. If one certificate takes longer than the proscribed
time, it delays other training and ultimately it delays being hired at a regional airline. The current
training method at UVU has one semester outlined to complete the private pilot certificate. The
training syllabus is designed to meet the FAA requirements to pass the FAA private pilot
practical exam. Flight skills, as well as certain knowledge areas, must be learned by the student.
The knowledge areas are called ground knowledge, because it is taught on the ground, not in the
aircraft. The FAA requires 35 flight hours to be eligible to take the private pilot practical exam

(an oral exam followed by a practical flight test with an FAA approved examiner).

Data compiled from the Utah Valley University (UVU) computer data base, indicates that
recent UVU students enrolled in the private pilot course are taking too long to complete the
private pilot certificate. According to the assitant chief flight instructor, the certification plan
created by the UVU aviation program states that the private pilot course should be completed in
one semester, with a typical semester being 116 days from the first day of class to last day of
finals (J. Sutherland, 2016),. Data indicates that of the 36 students enrolled in the private pilot
course in Fall 2015, only 20 (55.55%) finished the course as of May 3, 2016. For those who
finished the course, the average time it took them to complete the private pilot course was 1.53

semesters (J. Sutherland, 2016). Aviation faculty at UVU recognized the need for change and



were eager to examine possible solutions to reduce the time it takes for student pilots to finish

this private pilot certificate.

A one-to-one individualized teaching method is currently being used at Utah Valley
University to teach students during flight training. This method, although effective, can use
excessive time and resources. Gordon claims that, “the secret of education is to find out what the
learner already knows and teach accordingly” (Gordon, 2003). She continues by pointing out that
in a group setting, especially in a large group, finding out what everyone in the group already
knows is an impossible task. One-to-one teaching allows a teacher to learn what a student knows
and then match the material to the student. She calls this one of the “most powerful ways of

299

‘influencing students’” (Gordon, 2003). With such power, one-to-one teaching is an obvious

choice for any teaching opportunity.

Currently the students meet individually with their CFI three times per week,
accomplishing flight lessons or ground lessons as necessary for the student to progress. There are
26 flight lessons that must be completed and 3 ground lessons. The flight lessons, in general, are
2.5 hour time blocks, where the first half hour is used to train on any ground items that may be
necessary for the flight and pre-flight inspection. The next 1.5 hours is used to accomplish the
flight lesson and the last half hour is used to evaluate the flight lesson, sign the students log book
and brief the student about the next lesson. The 2.5 hour block is flexible and often more ground
instruction is given if needed. The 3 ground lessons are usually split up throughout the training
and are done when the CFI decides they would be most beneficial. Students also may use these

ground lessons as tutor sessions for any concept that they struggle with.

The one-to-one teaching method is often used in aviation because many training aircraft

only have two seats (one for the student, one for the instructor) and therefore this method is the

9



only option. On the ground, one-to-one training is used because of convenience. A student is
paired with a flight instructor for flight operations, and therefore the ground will be done in the

same manncr.

One possible solution to reduce the time it takes to finish the private pilot certificate is to
change the way ground instruction is given by the CFI. An alternate method for ground
instruction would be to incorporate cooperative learning strategies into the ground instruction
when possible. Ferris sums up Amin and Hoons cooperative learning study by saying, “Research
has shown that students taught in this way retain more material for longer as it prepares learners
to be independent thinkers, a vital skill in the fast changing world of medicine” (Ferris, 2015).
Though the study referenced was conducted on medical students, similar hand-eye coordination
and decision making skills are needed in aviation. Mohammadjani and Tonkaboni found similar
results with Fourth Graders. They found that because opinions could be expressed using
strategies of cooperative learning the students guided the learning. This created learning that was
deeper and longer lasting (Mohammadjani and Tonkaboni, 2015). Cooperative teaching could be
used because of the many benefits that come from the cooperative learning environment. The
benefits that cooperative teaching have are found in many different studies covering many

different topics.

A form of cooperative teaching was used in Group A for this experiment. Mohammadjani
and Tonkaboni refer to cooperative teaching as a method where, “students cooperatively work
towards achieving common goals (Mohammadjani and Tonkaboni, 2015).” There is a strong
emphasis that each student must be working towards the same goal. Cooperative learning,
however, is not the same thing as unorganized group projects (Maceiras, 2011). Just because

groups are formed does not mean that cooperation will occur (Johnson and Johnson, 2016).There

10



must be more than students assigned to work together. There must be organization. Maceiras and
Johnson and Johnson give a list of items that cooperative teaching must have to work well.

Cooperative teaching must include (Johnson and Johnson, 2016) (Maceiras, 2011).:

e “Positive interdependence” — If one student does not complete tasks, all others must see
consequences (Maceiras, 2011). Johnson and Johnson emphasize that the students must
believe that they will, “sink or swim together (Johnson and Johnson, 2016).”

e “Individual accountability” — Students must also exclusively be held accountable.
Students must each master the material (Maceiras, 2011). However, the group must also
be accountable for how each student is performing (Johnson and Johnson, 2016).

e “Face-to-face promotive interaction” — Students may be assigned by the group to
individually go home and work on different tasks, but there also must be group
collaboration. The group must meet face-to-face to teach each other and help each other
learn (Maceiras, 2011). This is achieved, “when members share resources and help,
support, encourage, and praise each other’s efforts to learn (Johnson and Johnson,
2016).”

e “Appropriate use of collaborative skills” — In addition to teaching each other, students
must also use and develop, “trust building, leadership, decision making, communication
and conflict management skills (Maceiras, 2011).” Johnson and Johnson call this,
“teaching students the required interpersonal and small group skills.” They emphasize
that the teacher must teach these skills as they would any academic subject (Johnson and
Johnson, 2016).

e “Group processing” — Students must evaluate how the group is doing and set new goals

to function more effectively (Maceiras, 2011). The group must be able to discuss what

11



action, or inactions, are working and not working. The group members must put forth

effort to help the group succeed (Johnson and Johnson, 2016).

The five items listed above must be present for cooperative teaching to work well.
Johnson and Johnson go as far as saying that a teaching environment without these five things is
not cooperative teaching (Johnson and Johnson, 2016). In addition to the five items and a clear
goal, the students must also put forth an effort to maximize the learning of their peers as well as
that of themselves (Mohammadjani and Tonkaboni, 2015). The instructor must give the students
the correct environment, but in the end the student must put forth the required effort to ensure

that the necessary learning takes place.

Cooperative learning was studied because of the many benefits that come from the
cooperative learning environment. Cooperative learning has been found to be successful among
many grade levels and subjects (Maceiras, 2011). Cooperative learning is even preferred among
many subjects at many levels of learning. It is used world-wide in universities and schools with

students of all ages (Johnson and Johnson, 2016).

Academic achievement and improvement are common results of cooperative learning.
Mohammadjani and Tonkaboni report increases in math skills and higher scores on evaluation
tests when cooperative teaching was used with fourth grade elementary school students.
Knowledge was also found to be more concrete or “durable” when cooperative learning was
employed (Mohammadjani and Tonkaboni, 2015). Flight training concepts are often built on
previous knowledge. Retention of previously learned knowledge would decrease review time

needed to prepare for the students’ practical test.

Benefits of cooperative learning reached further than just academic achievement; social

skills were improved as well (Mohammadjani and Tonkaboni, 2015). Social skills are important

12



for all aspects of life and are used daily when flight training. The improvement of social skills

will be a huge benefit to student pilots because clear communication is essential to safe flight.

Cooperative learning helps those who struggle to overcome challenges and succeed.
Students not only must work for themselves but they must also work for the other members of
the group. “Within cooperative situations, individuals seek outcomes that are beneficial to
themselves and beneficial to all other group members” (Johnson and Johnson, 2016). Seeking
positive outcomes for the entire group is a great attribute for pilots to learn. In other words, the

pilot must learn to seek the safest outcome for the entire crew and all the passengers.

A unique aspect of cooperative learning is that the student will have a chance to not only
study topics but were given the chance to teach material to the other members of the group. As
students help each other learn, the concept of “learning by teaching” applies. “Learning by
teaching” is a powerful tool for learning. Knowledge gained by teaching can allow for deeper
understanding of material by students (Maceiras, 2011). A deeper understanding of knowledge
will benefit the student pilot especially during advanced stages of flight training. Another benefit
of the “learning by teaching” principle is that after a pilot finishes the commercial pilot
certificate he or she commonly builds flight hours by becoming a certified flight instructor (CFI).
The cooperative teaching technique will give the student some valuable teaching experience

before receiving any formal CFI training.
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3 RESEARCH METHODS

The purpose of this research study was to investigate whether changing the primary
method of ground instruction from traditional, individualized learning to one that incorporates
cooperative learning strategies would potentially reduce the time it takes for UVU Flight
students to complete the private pilot certificate without decreasing the pass rate. Research
methods were used to collect data for students participating in a cooperative learning method
during the private pilot flight course. Data from students who participated in tradition,
individualized learning methods were then compared to determine the effectiveness of the

cooperative learning method.

3.1 Population and Research Group

This case study consisted of 149 flight students at Utah Valley University. The
population included students who were enrolled during or after the spring 2014 semester who
completed their private pilot certificate prior to July 18, 2017. Typically, the private pilot
students at UVU are between the ages of 18 and 30 and are working to become airline pilots. Of
the 149 students, 6% were women and 11% were not US citizens. The treatment group, or
students that were given cooperative learning instruction included 23 total students from the
summer 2016, fall 2016 and spring 2017 semesters. This group included 4% women and 22%

non-US citizens.

14



3.2 Dependent and Independent Variables

The independent variable in this research study was the instructional method used to
prepare students for the private pilot certificate. This consisted of three groups: Group A in
which students were put into “crews” and participated in groups that incorporated cooperative
learning strategies, Group B, which was on the same timeframe as Group A but in which the
students were taught using an individualized learning strategy, and Group C, which also used an
individualized learning strategy but which consisted of students participating in the private pilot
license program from the prior two years (2014-2016). Exactly how the independent variables

were operationalized for this study are presented in sections below.
The dependent variables used in this study to answer the research questions included:

1. Time to Completion: The total number of days needed for the students to complete the
private pilot certificate. As a subcomponent of time to completion, a log of student daily
progress and the time required for students to complete stage checks (proficiency exams)
was recorded.

2. Knowledge of Content: To measure this the number of times a lesson had to be repeated
before proficiency was achieved was recorded for each student.

3. Flight Hours: The number of flight hours needed for a student to demonstrate flight

competency was also recorded.

3.3 Design
In this research study, data from three groups of students participating in two different
instructional systems were compared to determine if one instruction system was more effective

in terms of time to completion of certification. Because of the small size of student cohorts

15



participating in the private pilot course at UVU, and given the lack of administrative control of
the researcher, it was not feasible to randomly assign students into simultaneous treatment and
control groups for this research study and have groups large enough to conduct a test of
statistical significance on the resulting data. To allow for greater confidence in the findings of
this study, students participating in the treatment group (Group A), were not only compared
against students in the control group (Group B) participating simultaneously in the training
program but also against similar students (Group C) that had participated in the training program
for two-years previous. Additionally, because of the small size of groups and given that random
selection and random assignment were not employed in this study, descriptive statistics,
including mean scores and standard deviations were the primary method of analysis rather than

tests of statistical significance.

Specifically, Group A, the sample or independent group, was trained via the treatment
method and consisted of students enrolled in the summer 2016, fall 2016 and spring 2017
semesters at UVU. These 23 students were chosen based on their availability to meet for crew
meetings. Group B consisted of 22 selected students enrolled in the summer 2016, fall 2016 and
spring 2017 semesters at UVU who completed the FAA private pilot practical exam and received
traditional individualized training. Finally, group C, consisted of all 104 private pilot students
enrolled at UVU, from 2014, 2015, and spring 2016, who completed the FAA private pilot

practical exam and received traditional individualized training.

Students participating in Group A were introduced to and asked to work in cooperative
groups called “crews”. Data collected on Group A was compared against data from students in
Groups B and C. Students in each of the groups used the same training syllabus for flight

lessons as approved by the Federal Aviation Administration (FAA) and took the same ground
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training course and were required to pass the same FAA written exam. Each student had to also
pass three stage checks (an oral and practical exam given by a Check Instructor) given as lessons
10, 20 and 25. Students in all groups were required to pass the FAA private pilot practical exam
given by an FAA Designated Pilot Examiner (DPE). This exam also consisted of an oral and

practical portion and was recorded as lesson 26.

The instruction for the private pilot license consisted of 26 flight-related lessons split into
three stages with each stage ending with a “stage” check that did not allow students to progress
unless they demonstrated proficiency. Each stage check consisted of an oral exam and a practical
flight exam. Simultaneous to the flight lessons, the students were engaged in ground instruction
which was also split into three sections called lessons. Ground lesson one was taught
simultaneous to the flight lessons in stage one, ground lesson two was simultaneous to the flight

lessons in stage two and ground lesson three was taught simultaneous to flight lessons in stage

three.

The 26 flight lessons were completed in a Diamond DA-20, two-seat training aircraft.
Flight Lessons 9, 12, 13, 19, 21, and 22 were solo lessons as the student must be the sole
occupant of the aircraft. Lessons 10, 20 and 25 were the stage check lessons that were split into a
ground (10G, 20G, 25G) and flight (10F, 20F, 25F) portion and were given by an advanced CFI.
The stage check was a test that the student must pass before continuing training. Because of the
inherent danger of sending an inexperienced pilot solo, lessons 9 and 19 were completed out of
order, after a stage check. Stage 1 check (lesson 10) for example, was completed prior to the
first solo flight (lesson 9) and the stage 2 check (lesson 20) was completed prior to the first solo

to an unfamiliar airfield (lesson 19).
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Stage 1, which was comprised of Lessons 1-8, was individualized instruction with the
CFI aboard the aircraft teaching the student how to fly the aircraft. This instruction was
foundational, and if done well, enabled the student to progress smoothly through the certification
process. This stage involved a heavy psychomotor component being approximately 70% flight
skill and 30% knowledge (cognitive domain). Usually lessons 1-7 were done quickly and lesson
8 was repeated to keep the flight skills sharp while the student continued to master the ground

lessons to prepare for the stage check (lesson 10G/10F).

In Stage 2, the instruction was focused on learning navigation techniques and then
applying them to the airplane. This stage was more cognitive in nature with approximately 30%
flight skill and 70% knowledge. In Stage 3, the CFI and the student spent time honing both
ground and flight skills for the practical test (50% flight skill, 50% knowledge). As mentioned
previously, simultaneous to the lessons in each of the stages, the students were also participating

in ground lessons to develop the knowledge component needed for the stage check.

3.4 Treatment Group

Ground lessons for each of the three stages were changed from a predominate use of
individualized instruction to incorporate cooperative learning strategies. Group A consisted of
students assigned to “crews” to meet together to accomplish the ground training instruction that
was required. There were 11 different crews in Group A, consisting of 2-4 students and 9
different CFI’s. The crews met together as a group twice each week: once with a CFI and once as
a study group. The group meeting with the CFI lasted for about 2 hours, where the CFI went over
all ground knowledge needed for the next 4 flight lessons, questions were answered, and any

reading was assigned. The CFI also guided the group with instructions on what material to cover
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and what study methods to use during the group study session. The group study session was at
least one hour during the week without the CFI, where crews discussed concepts and helped each
other understand the material. The students that were included in this study were in groups that
held consistent crew meetings that included the five items (see below) that Johnson and Johnson
(2016) claimed must be present for cooperative learning to occur. A description of how these
concepts of cooperative learning were incorporated into the “crew meetings” is provided in the

section below Johnson and Johnson (2016).

e “Positive interdependence”

e “Individual accountability”

e “Face-to-face promotive interaction”

e “Appropriate use of collaborative skills”
e “Group processing”

The scheduled ground instruction was no longer necessary before each flight, and
therefore scheduled meeting times for flight were shortened by a half hour. The first 0.3 hours of
meeting time were used to do preflight inspection. Approximately 1.5 hours were used to
accomplish at least 1 flight lesson. If a flight lesson was accomplished and there was more time
left the next flight lesson was started. The last 0.2 hours were used to evaluate the flight and sign

the students’ logbook (See table 3.1).

3.5 Treatment Group: Incorporation of Cooperative Learning Strategies
Positive interdependence required that students were held back if other students did not
complete lessons. The students in Group A met individually with the CFI three times during the

week to fly. Each week at least three lessons were supposed to be completed by each student in
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each crew; however, if one of the students in the crew was struggling and three lessons were not
competed by one of the students, other crew members slowed their pace to allow for the
struggling student to catch up. Conversely if students all progressed quickly a fourth lesson could
be completed. It was imperative that all students in the crew progressed at approximately the
same pace so that all crew members were kept in the same stage of training. This ensured that the

ground lessons remained beneficial to each student.

During crew meetings with the CFI, reading assignments were assigned for the next
week. Crew members often split up reading assignments and then reported back to the crew the
information they were assigned. Each student was held accountable for the information that they
were assigned as well as the information the other crew members presented. If students did not
do their required reading, the group or the assigned CFI would collaborate with the individual to
help them determine a way to improve their personal study habits and ability to accomplish
assigned tasks. Crew members also had to be individually accountable for the information taught
during the crew meetings by other crew members. Each crew member met one-on-one with the
assigned CFI prior to the stage exam. The review was to determine the individual students’
preparation for the stage exam. If the student was found deficient in any area the student met
with other crew members to help complete the knowledge needed to pass the stage exam. The
student then took the stage exam individually with an Advanced CFI. If the student did not
individually learn and understand the material, the exam was failed and the student had to
receive more training before the exam could be completed. Failing these stage exams effected
the students’ time to completion. The CFI would also give out short quizzes during crew

meetings to check understanding of individual students.
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Each crew would meet face-to-face twice each week. The first meeting with the CFI was
used more to instruct and guide the student on the upcoming flights. It was also used to assign
different reading assignments for students. The crew meeting without the CFI was the meeting
that allowed the students to collaborate ideas and help each other understand and apply important

concepts.

Crews needed the skills required for a group to function effectively. Leadership skills,
decision making skills and communication skills did not come naturally to every crew member.
Aviation students learn these skills in normal flight training. Cooperative learning requires the
use of these collaborative skills. This requirement allowed cooperative learning and aviation
training to mix naturally. Crew members were taught leadership skills in crew meetings and in
flight training by the CFI. When a student pilots an aircraft, the student is learning to act as PIC
(Pilot in Command). The PIC must lead a flight crew and is ultimately responsible for the safety
of each flight. Decision making is also part of flight training. Aeronautical Decision Making
(ADM) is required material for private pilot training. Effective communication between pilot and
co-pilot, CFI and student or pilot and air traffic control is essential for safety and is taught as
CRM (Crew Resource Management) in all flight training. These skills were already taught in
flight training and were continually taught in flight training throughout the case study. During
the study the collaborative skills were also being taught and re-enforced in crew meetings
attended by student in the treatment goup, allowing for students to develop the required skills to
collaborate and function as a group or a flight crew. Occasionally the CFI would attend the crew
study session to observe and make sure these skills were being used to collaborate and progress

the crew.
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The crew meetings were designed for students to help each other and to split up the
workload so that progress could be made quicker. However, at times issues arose that made the
crews work less efficiently. Students not doing their part or students not getting along are natural
parts of group work. When these issues arose, the CFI would talk to the student one-on-one,
usually during one of their flights, and try and motivate the student to work harder. Students also
got involved as they realized that the actions of another student effected their progress. Students
spoke with their peers and made sure the work was getting done. Students helped each crew
member be accountable for the work assigned. Each week the crew would set goals and discuss

ways the effectiveness of the crew could be improved.

Crew members were also given the opportunity to rate the other students in the crew. The
rating system was kept simple. On a sheet of paper the crew member was to write the names of
each crew member, including themselves, and whether or not he or she was doing assigned tasks.
The student was then asked to give specific details regarding their answer. The CFI would then
review the ratings and decide if any student needed extra help or motivation. Finally, to ensure
that Group A was implementing true cooperative learning strategies, the researcher monitored
each crew to be sure that all five characteristics were present consistently throughout training. If
there were concerns, the researcher met with the CFI’s and the crews to help implement solutions

for the concerns.

The flight lessons were also changed slightly for students in the treatment group. The
assigned flight times were reduced to 2 hours for each flight but the student still met individually
with the CFI three times each week to fly. Because the ground knowledge was taught during the
crew meeting the preflight briefing could be reduced to 0.2 hours and the post flight briefing

could be reduced to 0.3 hours. The flight time was kept at 1.5 hours. This time reduction was
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necessary in order to give the CFI enough time during the week to complete all flights and crew

meetings.

3.6 Control Groups

Group B consisted of students who were enrolled in the private pilot flight course during
the summer 2016, fall 2016 and spring 2017 semesters. There were 22 students in Group B,
taught by 13 different CFI’s. While individualized instruction was the primary method of
instruction used in Group B, it should be noted that there were situations in which groups of
students met with the CFI’s for instruction. However, in these informal groups, no attempt was
made to incorporate the five characteristics of cooperative learning, as outlined by Johnson and

Johnson (2016) as was done for the students participating in Group A.

Group C consisted of students who were taught using an individualized teaching method.
Group C had 104 students and 40 different CFI’s teaching. During the time frame of Group C,
individualized training was required by CFI’s and no other teaching method was used. These
students were scheduled to meet with their CFI three times per week, accomplishing flight
lessons or portions of a ground lesson, as necessary, for the student to progress. The flight
lessons, in general, were 2.5 hour time blocks, where the first half hour was used to train on any
ground items that were necessary for the flight and pre-flight inspection. The next 1.5 hours were
used to accomplish the flight lesson and the last half hour was used to evaluate the flight lesson,
sign the students log book and brief the student about the next lesson. The schedule of the 2.5
hour block was flexible, where additional ground instruction was given if needed, but the block
usually didn’t last the full 2.5 hours. The three ground lessons were split up throughout the

training and were done when the CFI decided they would be most beneficial during the regularly
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scheduled flight time. Students also could have used these ground lessons as tutor sessions for

any concept that they struggled with (see table 3.1).

3.7 Data
Data was collected to answer three research questions regarding the efficiency of training

at UVU.

1. Will the incorporation of cooperative learning strategies reduce the amount of time it
takes for a student to complete the FAA private pilot certificate?

2. Will the incorporation of cooperative learning strategies reduce the number of times a
lesson must be repeated before it is complete? (Including the FAA private pilot
practical test).

3. Will the incorporation of cooperative learning strategies reduce the number of flight

hours a student has after completion of the FAA private pilot practical exam?

The data for all groups of students (Groups A, B and C) regarding ground training time,
pre/post flight time and flight time was recorded by CFI’s using UVU’s electronic record
software, AIMS, for each attempted lesson. The record also included if the lesson was complete

or incomplete.

To answer research question #1 (time to complete) the dates for each lesson were
recorded. Day 1 was the first time the student met with a CFI, whether it was for ground or
flight. The completion day for each of the lessons was tracked and recorded by the CFI’s using
UVU course software. The last day recorded was the day that the practical test (lesson 26) was
completed. The number of days between day one and the last day were calculated, including the
first and last days. Because weather is a huge factor in aviation training, and because weather
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patterns remain similar during different seasons, the average number of days it took students to
complete the private pilot course was also compared based on the semester the training was
conducted. Fall semester (Sept-Dec) generally has similar weather to previous fall semesters and
to future fall semesters as well. Students in Group A and Group B who were enrolled in the fall
2016 semester were compared to students in Group C enrolled in fall semesters in 2014 and

2015. This was also done for the spring (Jan- April) and summer (May- Aug) semesters.

In addition to the average number of days for each group to complete the private pilot
course, data was also collected to show the daily progress for each lesson completed for each
group to see if there was a particular part of the training that was more or less efficient, thus
impacting the time for completion. Finally, data regarding stage checks (lessons 10F, 20F and
25F) and how long it took to complete each of these lessons was checked as an additional

indication of progression through the training process.

For research question #2 (repeated lessons) the number of times a lesson was attempted
was recorded. This data was looked at specifically for the practical test (lesson 26) because the

FAA requires flight schools to maintain an 80% first time pass rate for this lesson.

The data for research question #3 (flight hours) was the number of flight hours each
student had after the practical test (lesson 26). For each flight that was conducted the total
number of hours in the aircraft was recorded and then added up when the student completed the

practical test (lesson 26).

Once the data was collected, descriptive statistics including mean scores and standard
deviations were used to compare each of the groups. Tests of statistical significane were

considered for this study. However, because participants were chosen based upon availability
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rather than random selection and given that groups were not randomly assigned to treatment or
control groups and given the small n-size in this study, descriptive statistics were considered
more appropriate. The average number of days it took students to complete the private pilot
practical test, the average number of times each lesson was repeated and the average number of
flight hours were compared for each group. The descriptive statistics were compared in three

ways:

1. Group A (Treatment) vs Group B (Control): Similar timeframe

2. Group A (Treatment) vs Group C (Data from two previous years) were compared.

3. The third comparison was that the data was compared per semester. In other words,
summer semester students in Group A were compared to summer semester students in

Group C. This was done for fall and spring semesters as well.
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Table 3-1 Group Comparison

Group A Group B Group C All

Syllabus Jeppeson
Private Pilot
Syllabus

Flight 26

Lessons

Ground 3

Lessons

Evaluation of Stage Checks

Progress

Final FAA Private

Evaluation Pilot Practical
Exam

Flight Determined Determined by | Determined

Lessons by G Instructor by Instructor

Completed y Hroup

Each Week Goal

Flight Time ~1.5 Hours

Per Lesson

Pre/Postflight | .5 hours .5 hours 1 hour

Per Lesson

Total Time to | Affected by Affected by Affected by

Complete Group Individual Individual

Syllabus Progress Progress Progress

Teaching Cooperative Mostly Individualized | One-on-One

Method Learning Individualized | Instruction Flight Training

Crews 11 0 0 11

CFI’s 9 13 40 49

Students 23 22 104 149
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4 FINDINGS

The data for this case study was collected from UVU students who were enrolled in the
private pilot flight course during or after the spring 2014 semester and who completed the FAA
private pilot practical test prior to July 18, 2017. The control group consisted of students who
were trained in the traditional, individualized training and was divided into two groups, Group B
and Group C. Students in Group B consisted of 22 selected students enrolled in the summer
2016, fall 2016 and spring 2017 semesters at UVU who completed the FAA private pilot
practical exam. Students in Group C consisted of all 104 private pilot students enrolled at UVU,
from spring semester 2014 until spring semester 2016, who completed the FAA private pilot

practical exam.

The independent or treatment group consisted of students who were enrolled in the
summer 2016, fall 2016 and spring 2017 semesters and who were put into crews that were
operationalized based upon cooperative learning strategies as outlined by Johnson, Johnson and
Stanne (2000). This group, which was labeled Group A for the study, included 23 private pilot

students.

Data was collected to answer three research questions regarding the efficiency of training
at UVU. Will the incorporation of cooperative learning strategies into instruction reduce the

amount of time it takes for a student to complete the FAA private pilot certificate? Will the
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incorporation of cooperative learning strategies into instruction reduce the number of times a
lesson must be repeated before it is complete (Including the FAA private pilot practical test)?
Will the incorporation of cooperative strategies into instruction learning reduce the number of
flight hours a student has after completion of the FAA private pilot practical exam? The number
of times each lesson was repeated, what day the lesson was completed and how many flight

hours the student had were all recorded using the UVU electronic record AIMS.

4.1 Findings for Research Question #1

In research question #1, the amount of time it takes for students to complete the private
pilot flight course was investigated. Day 1 was recorded as the first time the student met with the
assigned CFI and the last day that was recorded was the day the student completed the FAA
private pilot practical exam. The recommended time for students to complete the private pilot
course, according to UVU Aviation Program administration is 116 days (J. Sutherland, 2016).

The average number of days for completion of each group is provided in Table 4.1.

Table 4-1 Average Number of Days to Complete the Private Pilot Flight Course

Group A* Group B** Group C***
Mean (Days) 122.43 145.59 200.39
Standard Deviation 29.06 57.73 90.28

*Group A = Treatment Group
**Group B = Control group from similar time period
*#*Group C = Control Group from previous semesters
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Note that none of the groups had an average completion time equal to the recommended
116 days. When comparing the mean number of days to completion, Group A (cooperative
learning) had the lowest average completion time (X=122.43), finishing an average of 23 days
before Group B and nearly 80 days before Group C. An important finding to highlight is that
while Group B finished only 23 days after Group A, the standard deviation for Group B is nearly
double that of Group A indicating a large range of student completion dates for Group B. Group
A not only was able to complete the training more efficiently, there was also less variability in

the time for them to complete the training.

Since weather is a huge factor in aviation training, and because weather patterns remain
similar during different seasons, the average number of days it took students to complete the
private pilot course was also compared based on the semester the training was conducted. Fall
semester (Sept-Dec) generally has similar weather to previous fall semesters and to future fall
semesters as well. Students in Group A and Group B who were enrolled in the fall 2016 semester
were compared to students in Group C enrolled in fall semesters in 2014 and 2015. This was also
done for the spring (Jan- April) and summer (May- Aug) semesters. The averages for Group A,

Group B, and Group C were compared for each semester. (See Table 4.2).

Table 4-2 Average Number of Day to Complete Private Pilot Flight Course

Semester
Fall Spring Summer
Mean SD Mean SD Mean SD

Group A* 116.00 32.11 145.67 18.11 110.00 16.54
Group B* 163.92 62.72 171.00 0.00 118.33 43.79
Group C** 201.92 92.02 195.68 79.80 202.25 125.02

*Fall semester 2016, spring semester 2017, and summer semester 2016

**Fall semesters (2014, 2015), spring semesters (2014, 2015, 2016), summer semesters (2014, 2015)
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From Table 4.2 it is evident that students in the treatment group (Group A) finished more
quickly than the control groups in all three semesters. The standard deviation for Group A was
also smaller for each semester, with the exception of spring semester Group B in which there
was only one student and thus no standard deviation. It is interesting to note that during Fall and
Summer semester, the students in Group A, who were placed into cooperative crews, were able
to complete the private pilot course within the recommended 116-day timeframe. These two
semesters were the only two times in a timespan of almost three years that students were able to

complete the training in the recommended timeframe.

From the data provided in Table 4.1 it is evident that Group A was able to complete
course requirements in less days that Group B and Group C. To investigate specifics as to why
this might have happened, data was also collected to show the daily progress for each lesson
completed for each group to see if there was a particular part of the training that was more or less
efficient, thus impacting the time for completion. In Figure 4.1., the timeframe for completion

for each lesson was reported for each group to show the progress of the groups.
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Group A vs Group B vs Group C
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Figure 4-1 Average Days to Complete

In the methods section, it was noted that students in the 11 different crews that made up
Group A, met together as a group twice each week: once with a CFI and once as a study group.
The group meeting with the CFI lasted for about 2 hours in which the CFI went over all ground
knowledge needed for the next 4 flight lessons, questions were answered, and any reading was
assigned. The CFI also guided the group with instructions on what material to cover and what
study methods to use during the group study session. The group study session was at least one

hour during the week without the CFI, where students discussed concepts and helped each other

understand the material.
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Figure 4.1 shows the daily progress of Group A compared to Group B and Group C.
Note that Group A and Group B have similar progress data until the start of Stage 3 (Lesson 21)
in which student in Group A quickly pass and finish an average of nearly 23 days less than
Group B. Group A compared to Group C shows a more drastic difference. The first four lessons
are nearly the same, yet Group A quickly separated from Group C and finished almost 78 days
prior to Group C. Overall there was a continual progression. Note that the main separation
between the groups was manifested starting with Lesson 21 and continued to slightly increase
steadily through Lesson 26 at which time there is a sizable gap between the groups. To examine
this time separation further, an investigation of how well students learned lesson content as
measured by the average number of lessons that needed to be repeated is presented in Research

Question #2.

Additionally, as flight stage checks are an important indication of progression, how long
it took students to complete each of these stage checks (lessons 10F, 20F and 25F) was also
investigated. The stage check lessons were used to check not only the knowledge of the student
but also the flight skills. A stage check was considered complete when the flight lesson was

complete. Figure 4.3 is a table showing the average number of days to complete each stage

check.
Table 4-3 Average Number of Days to Complete Stage Checks
Lesson 10F Lesson 20F Lesson 25F
Mean SD Mean SD Mean SD
Group A 44.13 12.08 87.09 17.45 118.17 28.28
Group B 49.00 13.13 93.36 27.74 139.77 57.04
Group C 65.55 30.97 134.09 54.31 192.74 89.50

33



Group A, on average, finished every stage check quicker than Group B or Group C. The
reason for this difference was greatly impacted by the numbers of times a lesson was repeated.
The data for lessons repeated will be presented in a later section. The groups completed Lesson
10F relatively close to each other, compared to Lesson 25F where Group A finished nearly 74
days before Group C. The standard deviation for Group A is also much smaller for all three stage

checks.

4.2 Findings for Research Question #2

To answer the second research question, data was collected to investigate whether the
incorporation of cooperative learning methods into instruction would affect the understanding of
each student throughout private pilot training as measured by the number of times a student had
to repeat a lesson. When a lesson was attempted, the student had to demonstrate adequate
knowledge and skill to complete the lesson. If the student did not meet the lesson standard the
lesson was repeated. The number of times each lesson was repeated was recorded to examine
whether cooperative learning hindered or improved understanding by either increasing or

decreasing the number of times a lesson was repeated.

Each lesson that was repeated delayed a students’ progress and meant that a student had
to fly an extra time to finish that lesson. Figure 4.2 shows the number of times each lesson taken
and then repeated for Group A, Group B and Group C. Note: As everyone has to take the lesson
a first time, all groups start with a value of one. For example, in Lesson 8, students in Group C
took the lesson a first time and then on average, had to repeat the lesson three more times for a

total of four lessons.
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Group A vs Group B vs Group C
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Figure 4-2 Average Times Lessons Were Repeated

As was expected, given the chart showing the daily progress in Figure 4.1, the
completion of Lesson 8 figured prominently in the progress each of the groups made toward
completion of the private pilot course. From Figure 4.2, it can be seen that many of the lessons
(#1, #2,#3, #5, #06, #9, #10, #12, #13, #16, #17, #19, #21, #22, #26) were repeated
approximately the same amount by each of the groups. The lessons in which a significant
difference between groups was noticed was lessons #8, #23, #24 with Groups B and C needing to
repeat much more often than Group A resulting in the separation between the progress of the

groups indicated earlier in Figure 4.1. Group C repeated lesson #8, 1.43 more times than Group

A which really slowed the progress of Group C. When comparing the progress of Group A
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compared to Group B, Lessons 8, 23 and 24 figured prominently in the separation of the two

groups.

Of the total 26 flight lessons, Group A repeated lessons less times than Group B and
Group C 42.3% of the time (11 flight lessons). This provides an indication that students that were
part of the cooperative crews of Group A were able to learn the ground lesson better, thus
repeating the lessons fewer times resulting in a more efficient completion of the training. That is
nearly double Group B, which repeated lessons less times than Group A and Group C six
different times (23.1%). Group C repeated lessons less than Group A and B five times (19.2%).

Of special note is lessons #7 and #15 which noticeably were repeated most by Group A.

The stage check lessons and the FAA practical test were particularly important to look at
because if a student had to repeat a stage check lesson or the FAA practical test, the students’
time to completion was negatively affected. Table 4.4 shows the number of times each stage

check and the FAA practical test were repeated.

Table 4-4 Average Times Stage Checks and Practical Test Were Repeated

Group A Group B Group C
Mean 1.09 1.18 1.17
SD 0.29 0.50 0.38
Mean 1.17 1.50 1.45
SD 0.39 0.51 0.67
Mean 1.30 1.41 1.23
SD 0.56 0.59 0.45
Mean 1.39 1.50 1.42
SD 0.50 0.51 0.68
Mean 1.52 1.50 141
SD 0.79 0.60 0.65
Mean 1.30 1.41 1.65
SD 0.47 0.50 0.64
Mean 1.09 1.14 1.12
SD 0.29 0.35 0.35




Group A showed the lowest mean number of times a stage check was completed for a
majority of stage checks. Group C had the lowest average for repeated stage check for lessons
20G and 25G. All other stage check lessons were repeated less, on average, by Group A. Of
significant note is lesson 10F and 25 F. Group A repeated lesson 10F 1.17 times while Group C
repeated the same lesson 1.45 times. Lesson 25F was repeated 1.30 times by Group A and Group

C repeated the lesson 1.65 times.

When the data was divided into semesters very similar trends were seen. Table 4.5 shows
the average times stage checks and the practical test were repeated for each group in different

semesters.

Table 4-5 Average Times Stage Checks and Practical Test Were Repeated

Semester
Fall Spring Summer
A B C A B C A B C
Mean 1.08 1.25 1.18 1.17 1.00 1.10 1.00 1.11 1.33
SD 0.29 0.62 0.39 0.41 0.00 0.30 0.00 0.33 0.49
Mean 1.17 1.33 1.55 1.17 1.00 1.38 1.20 1.67 1.33
SD 0.39 0.49 0.74 0.41 0.00 0.49 0.45 0.50 0.89
Mean 1.25 1.83 1.18 1.67 1.00 1.23 1.00 1.22 1.50
SD 0.45 0.58 0.39 0.82 0.00 0.48 0.00 0.44 0.52
Mean 1.42 1.58 1.45 1.33 1.00 1.30 1.40 1.33 1.50
SD 0.51 0.51 0.74 0.52 0.00 0.52 0.55 0.50 0.80
Mean 1.50 1.92 1.45 1.83 2.00 1.40 1.20 1.56 1.25
SD 0.90 0.90 0.74 0.75 0.00 0.59 0.45 0.53 0.45
Mean 1.42 1.58 1.63 1.17 1.00 1.63 1.20 1.56 1.75
SD 0.51 0.51 0.67 0.41 0.00 0.63 0.45 0.53 0.45
Mean 1.08 1.08 1.10 1.00 1.00 1.15 1.20 1.00 1.08
SD 0.29 0.29 0.37 0.00 0.00 0.36 0.45 0.00 0.29

37



Fall and summer show similarities in that Group A only repeated two lessons more times
than Group B or C. In nearly every case the smallest standard deviation is associated with the
lowest average of times a lesson was repeated. In summary, the number of times a lesson was
repeated was significant because this directly impacted the daily progress of the students and
thus resulted in a large difference between the groups in their time to completion. The students
of Group A that were put into crews and engaged in cooperative learning strategies during their
ground lessons as outlined by Johnson and Johnson (2016) had to repeat lessons less times that

Group B and Group C 42% of the time.

4.3 Findings for Research Question #3

The third research question investigated the amount of flight time a student had at the end
of'the FAA practical test (Lesson 26). The FAA requires a minimum of 35 hours to complete the
private pilot certificate. The flight hours a student has after the FAA practical test directly
reflects how much money a student spends on the private pilot certificate. If incorporation of the
cooperative learning method into instruction were to reduce the total number of days to finish the
private pilot certificate but, in turn, increased the number of hours flown and the associated costs
therefore the cost, the cooperative learning method would not be a financially viable option.

Flight times were therefore compared.

Students must fly more when a lesson is not completed. In order to show that the
cooperative learning method would not increase flight time and therefore increase cost, the
average flight hours a student had after the completion of the FAA practical test (Lesson 26)

were recorded. Figure 4.3 shows the average number of flight hours between groups A, B and C.
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Figure 4-3 Average Flight Hours

Group A has the lowest average number of flight hours (X=48.83). Group B is a close
second (X=50.03), but Group C averaged 57.24 flight hours which is more than 8 hours more
than Group A. The number of flight hours was also divided by semester. Fall semesters tend to
have the same type of weather that other fall semesters will have. This is true for spring and
summer too. The weather affects how often a student flies and for how long each flight is. Figure

4.4 shows the number of hours each group had divided up by semester.
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Figure 4-4 Flight Hours per Semester

The flight hours showed a decrease in hours for Group A compared to Group C in all

three semesters. Summer Group B, however, showed less flight hours than both summer

semester Group A and C. Fall Group A had 46.08 flight hours, the lowest average number of

flight hours. In summary, students in Group A, that were placed in cooperative crews, were able

to complete Lesson 26, practical flight training in less time than students in Group B or Group C.

This provides a possible indication that the students working in the cooperative crews are not

only able to progress through their ground lessons more efficiently, but also in a manner that

enables them to need less flight hours to complete the final flight check.
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S SUMMARY, DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS

Given the current shortage of commercial pilots, and given that increased requirements
and regulations are resulting in increased time for students to complete their commercial pilot
certifications, instructors at flight schools must look for opportunities to decrease the time it
takes for students to finish training. The purpose of this research study is to investigate whether
changing the primary method of ground instruction from traditional, individualized learning to
one that incorporates cooperative learning strategies will potentially reduce the time it takes for
UVU flight students to complete the private pilot certificate as measured by 1) the time it took to
complete the private pilot certificate, 2) the number of times lessons were repeated during private

pilot training and 3) the number of flight hours a student had after private pilot licensure.

5.1 Summary and Discussion Relevant to Research Question #1

In research question #1, data was collected from the three groups of students (Group A,
Group B, Group C) to determine if putting students into a cooperative group classroom situation
for ground instruction could reduce the number of days needed for students to complete the
private pilot certificate. The findings indicate that the 23 students in Group A that were placed
into 11 cooperative crews consisting of 2-4 students that met together twice each week with their

CFI or to study together, were able to complete the requirements for private pilot license more
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efficiently than the students in Group B and Group C that were engaged in individualized

learning environments.

Group A was not only able to complete the training more efficiently, there was also less
variability in the time for them to complete the training when compared to Group B and Group
C. Additionally, when investigating individual semesters to account for possible variances in the
data due to weather patterns and students not being able to fly, Group A was also able to
progress more rapidly toward completion of certification in each of the semesters (Spring,

Summer, Fall) investigated.

One possible explanation of this difference is that students participating in the
cooperative crews of Group A were required to progress through the ground lessons together as
outlined by Johnson, Johnson and Stanne (2000) as being a necessary component of successful
cooperative groups. It is also interesting to note that the separation between the groups
manifested starting with Lesson 21 and continued to slightly increase steadily through Lesson 26
at which time there is a sizable gap between the groups This provides some indication that it
took the crews some time to fully implement cooperative learning strategies and realize their

benefits.

As students in Group A, working in cooperative crews during the Spring and Summer
semesters, were the only groups of students in the last three years able to finish certification
within the recommended 116-day timeframe, another conclusion is that the only way students
can meet the goals as outline by the university, is if they help each other. Data from this study
would indicate that if students continue to operate in an individualized goal structure, it is not
realistic that they will be able to complete the private pilot certification in the recommended time

frame as outlined by university personnel. The university administrators and instructors should
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consider having students working cooperative groups to complete certification or rethink the

timeframe for completion.

5.2 Summary and Discussion Relevant to Research Question #2

In research question #2, data was collected from the three groups of students (Group A,
Group B, Group C) to determine if putting students into a cooperative group classroom situation
for ground instruction would result in better understanding of the course material by the students
and thus result in fewer lessons needing to be repeated. Decreasing the time it took to complete
the private pilot certificate is a great accomplishment, unless the students are not understanding
concepts. Understanding concepts, subject matter and developing skills are far more important
than completion of an exam but completion of the FAA practical exam was the final standard in
determining a students’ understanding. Research question #2 examined the number of times
students repeated lessons. The lessons were repeated if a student did not understand the material
required by that lesson. Emphasis was placed on the stage checks (Lessons 10, 20 and 25) and
the FAA practical test (Lesson 26) because these lessons were in test conditions, demonstrating a
students’ understanding. A lack of repeated lessons and stage checks shows that a student
understands the skills and information required.

The findings from this study demonstrate that students working in the cooperative crews
of Group A understood the material in the private pilot flight course at Utah Valley University
better than Group B and C as measured by the number of times they needed to repeat lessons. In
most cases, the average number of times a lesson was repeated was less in Group A than in
Group B and C. The indication is that the individual accountability needed for a successful
incorporation of cooperative learning strategies enabled the students to check each other’s

understanding of the material and not only complete the lessons quicker but also pass the FAA
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private pilot practical exam more efficiently than students in the individualized learning

environments.

5.3 Summary and Discussion Relevant to Research Question #3

In research question #3, data was collected from the three groups of students (Group A,
Group B, Group C) to determine if putting students into a cooperative group classroom situation
for ground instruction might reduce the number of flight hours needed for students to complete
the private pilot certificate. Research question #3 indirectly addresses the concern of training
cost. Although a pilot is trying to build hours to become completely certified, each hour has a
cost. During training the cost falls on the student pilot. After training, but before completing
certification a pilot must build more hours. The cost of the time building hours usually falls on an
employer. Therefore reducing the flight hours during training reduces cost to the student pilot.
Research question #3 investigated if the number of flight hours a student had after the
completion of the FAA practical test (Lesson 26) were reduced when using the experimental
method.

Group A had the lowest flight hours compared to Group B and Group C. Cooperative
learning reduced the number of flight hours it took to complete the FAA private pilot certificate.
By reducing the hours spent in an aircraft, cooperative learning also lowered the cost of the
private pilot flight course. In summary, students in Group A, that were placed in cooperative
crews, were able to complete Lesson 26, practical flight training in less time than students in
Group B or Group C. This provides a possible indication that the students working in the
cooperative crews are able to progress through their lessons, not only more efficiently, but also

in a manner that enables them to need less flight hours to complete the final flight check.
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5.4 Limitations

The cooperative learning method used in this study was designed based upon Johnson
and Johnsons’ (2016) description of what cooperative learning is. The method was adapted
specifically for the Utah Valley University private pilot flight course. There were, however,
some limiting factors for determining whether the treatment was the real cause of the decrease in

days to complete, the reduction in lessons repeated and the reduction in total flight hours.

Aviation training is often dictated by the weather. The weather creates issues with
scheduling flights, completing flight lessons, and finishing flight courses in general. Although
the study divided data by semester to show the data based on the general weather of a season, the
seasons are similar but not identical. It is possible that the Fall 2016 semester had better weather

than all the other fall semesters studied.

In addition to seasonal weather being different from year to year the weather changes
from hour to hour. A student who flies in the afternoon in the summer semester may experience
thunderstorms and may have to cancel flights while another students may not cancel any flights
during the summer semester because the time slot that they are assigned is in the morning before
thunderstorms develop. It should be noted that flight times are assigned based on the students’

availability and an instructors assigned schedule.

The instructors assigned to each student also limited this study. Each instructor has
individual traits, skills and experiences that change how that specific instructor teaches. There
were, in this case, multiple instructors who did crew meetings. Group A (cooperative) had 23
students put into 11 crews with nine different instructors, Group B (individual) had 22 students
with 13 different instructors and Group C (individual) had 104 students from 40 different

instructors. Some instructors did crew meetings one semester but not the next and others did
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crew meetings all three semesters. The instructors teaching skill level is a variable that could not
be controlled. However, because flight instructors take standardized exams to become instructors
and because the UVU flight program sends all flight instructors hired, regardless of previous
experience, through a standardization course, uniformity is created between instructors. The
standardization course includes training on the syllabus, course materials, teaching methods, and
other topics to make sure that training is consistent between instructors. This standardization is
industry practice and because of this rigorous training each flight instructor is considered similar.
Therefore, for this study one of the assumptions that needs to be contemplated is that each

instructor was considered the same.

Another factor to consider it that the flight instructor job, in general, is a time building
job. It is designed to build a pilots’ hours to allow that CFI to be hirable by a regional airline.
When an instructor moves on, is let go, or quits for any reason, the students assigned to that
instructor are reassigned and training continues right where it was left off. The transition from
one flight instructor to another can take time, slowing the progress of the student. The length of
time it took to change instructors was not recorded in the previous years (Group C) and
therefore, was not recorded for Group A or Group B either. If this happened in Group A, the
crew was kept together under a different instructor or, if the crew was split up, the students were
moved to Group B. This happened to two crews, one was able to remain in Group A and the

other was moved to Group B.

Although the results of this study show a reduction of time in the training of private pilots
at Utah Valley University, it would be difficult to generalize any conclusions for the entire
aviation training industry. The specificity of the sample sizes in the study create a unique

situation that should be studied further before generalized conclusions are made. The small
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number of students studied alone would be cause to delay generalization of the conclusions of
this study. Flight schools with similar curriculum and sample sizes to that found in this study
should carefully study the methods used, and conclusions presented before determining if the
incorporation of cooperative lerning strategies would be an efficient way to conduct private pilot

flight training in their school.

Because the students in this research study were aware that they were participating in a
new instructional method that was being studied the Hawthorne effect should also be considered
when generalizing the results of this study. It should be noted that private pilot students are new
to flight training so they had no preconceived notions as to whether the training should be
individualized or cooperative and that they were not informed if they were in the treatment or

control group.

In addition to the students working harder during the study, the CFI’s conducting the
training could have also worked harder resulting in some experimenter effect. The CFI’s using
cooperative learning methods with their students knew the traditional way of training and knew
that cooperative learning was different. They knew that the study was being done by a coworker.

This could have caused the CFI’s to work harder.

Finally, the small sample size that was available and the lack of the ability to randomly
select and then randomly assign students to treatment and control groups limited the depth of this
study. Statistical significance was not calculated because of the small sample size and therefore
the ability to generalize this study to other populations becomes more difficult. To help
strengthen the results of this study, the treatment group was compared to a control group of the
same size and timeframe and to students that had completed the same training the previous two

years. Unfortunately, because groups were formed based upon availability and convenience and
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not on random assignment, those attempting to generalize the result of this study to similar
training programs should be cautious. The results from this study are promising, but far from

conclusive.

5.5 Major Conclusions

As the pilot shortage continues in the US, steps need to be taken to decrease the time it
takes to train pilots. The findings of this study preliminarily indicate that the incorporation of
cooperative learning strategies is potentially an effective way to train private pilots at Utah
Valley University. The incorporation of cooperative learning strategies decreased the time it took
to train private pilots without hindering the understanding of students. The results of this study
parallel the findings of the meta-analysis conducted by Johnson, Johnson and Stanne (2000) who
found that when implemented properly, students engaged in cooperative learning environments
consistently outperformed students in individualistic learning environments in academic

measurcs.

5.6 Recommendations

Given the findings of this study, it is recommended that UVU consider the adoption of
cooperative learning crews into the course description and curriculum, requiring students to
participate fully and completely in cooperative learning during ground instruction. A full
implementation of the cooperative learning method would help students succeed at a faster pace,

allowing for other advanced training to be started on time.

If private pilot certification is completed on time, flight training for the flight courses

after private pilot may then be started on time. However, these advanced flight courses also must
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finish on time to reduce training time altogether. In order to reduce the other flight courses to
only one semester cooperative learning should be implemented for all other flight courses. Test
groups could be used for each flight course to further research and determine the effectiveness of

cooperative learning for advanced flight courses.

Applying cooperative learning at UVU for all flight courses would help UVU increase
the number of pilots that are training in the UVU aviation program. However, UVU cannot
single handedly offset the pilot shortage in the US. More research should be done at other
university flight programs as well as other non-collegiate flight schools concerning the

effectiveness of cooperative learning methods and flight training.
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A-3 Total Flight Hours # Crew Meetings Flight Hours

Population Average 149 54.88
All of Group A 23 Yes 48.83
Standard Deviation (Group A) 5.87
GroupBand C 126 No 55.98
Group B 22 No 50.03
Standard Deviation (Group B) 6.31
Group C 104 No 57.24
Standard Deviation (Group C) 14.46
Group A (Spring 2017) 6 Yes 49.27
Standard Deviation (Group A Sp 2017) 4.41
Group B (Spring) 1 No 55.40
Standard Deviation (Group B Sp 2017) 0.00
Group C (Spring) 43 No 56.39
Standard Deviation (Group C Spring) 16.20
Group A (Summer 2016) 5 Yes 54.92
Standard Deviation (Group A Su 2016) 5.88
Group B (Summer) 9 No 50.39
Standard Deviation (Group B Su 2016) 3.57
Group C (Summer) 13 No 60.55
Standard Deviation (Group C Summer) 16.24
Group A (Fall 2016) 12 Yes 46.08
Standard Deviation (Group A Fa 2016) 4.71
Group B (Fall) 12 No 49.32
Standard Deviation (Group B Fa 2016) 7.97
Group C (Fall) 48 No 56.05
Standard Deviation (Group C Fall) 11.44
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