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b tract 

The purpo e of thi research wa to detemune the effects of increased u e of flight 

. imulator. in the curricula of Am rican universities offering a\iation degrees. "111c 

university ystem. have been criticized for increasing simulator use as a cost sa\ ing 

measure while the quality of th graduate pilots has declined. lllis research studied 

two aspects of aeronautical science. student grades and safety, and correlated 

changes from 1982 through 1996. Student grades \Vere compikd from 18 Ame1ic:1n 

university programs ha\.ing 20 or more ~l\iation students. The c grade means \Vere 

corrdakd with this nation 's a\iation accident rate over the same time continuum. 

ll1c:: results shmvcd a strong correlation between the increase in simulator use and 

time from 1982 through 1996. The tu<lcnt grades have increased slightly but not 

enough to show a significance attributed to simulator use. Then! \Vas a slight but 

significant correlation in the dccr~asc in accident rate \Vhen compared to the 

increase in simulator u. e. 
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CHAPTER 1 

Introduction 

Sin e th \\ 'right broth1.;rs mad their first 
uc e ful flight in 1903. there ha. 

b en a d sir on ti rt f 
ie pa o many pcopk to learn to pilot an aerodynamic . tru 

tun;. 
In the early day . . d1.,; ign • 

built their aircraft ba cd on theory and practice. They 

kam d to pilot th 1.,; air raft u. ino th1.,; . ame J)rocc . So ·1 
0 

· • • • m1.,; p1 ot. died trYino to 
. 0 

pcrit:ct a th orv a d , ign or I · fl · · 
• • I,; anung to y their invention. As \\"orld \\"ar I dre\v 

near, aircraft de. igncrs were in u h demand that designino and pilot· h 
· o • mg ecamc 

separa te profos. ions. \!any de.- igncrs concentrated on the studv of aerodynamics in 
. . . 

:m dfort to build ombat aircraft that wen~ fa ·t. . afc and efficient to the war cffo,
1

. 

\ Icn, mos t with no a\.iation ha kg.round, \Vac trained to fly th est:: modem 

inventions. 

·111e educational proccs.- of training pilot. has been primarily the same until 

rccc:nt years. Early pilot. were told how to fly a maneuv r, fl e\v \\.ith an instructor 

for a d mon. !ration, practiced ~ith th instru tor on board, and then were alJowed to 

practice until th y were succe. fol most of the time. 

Today, th re are Lit raUy thou ·ands of aircraft flying over the ·ruted States 

each day (Kaps 1996). t\1any of th e are commercial aircraft transporting travt.:l t"!rs 

for busin s and pleasure. The commercial airline busine s i. successful, in pan, 

due to the safety record of highly trained pilots. This training is a long and arduous 

process culminating in the logging of thousands of hours of safe flying before being 

aUmved to transport passengers for hire. ntil recently most of those pilots were 



trained by the milifArv thr ug1 h 
. o 1 t e same pro ss used by \Vorld \Var I il t TI 

· p OS. 1e 
pilot 's ultimate graduation wa 

urviving years of daily combat mi. ions flown over 

Germany, Korea or \ ietnam. 

Sta tement of the Problem 

·111cre is a nc\v era of training pilots that has evolved with the invention of 

computers and imulations. :\1ore and more of the pilot training is pciformcd on the 

ground in bo.\cs called flight simulators. Even pilots preparing for combat have 

very littk time flying the actual aircraft compared to their pred<..:ccssors. Socict~· can 

no long<..:r depend on wars to gjvc piJots thow;andc; of llight hour . . Yet today, as 

commercial travd increas<..:s, there is a grea ter demand for highly trained pilots 

(Johnson. 1993). 

\\ l1eth1,; r one teaches first graders )d 1cr soundc;, shapes, colors, and numbers 

or pilots to fly combat and commercial aircraft, the use of computers is a valuable 

tool. The is ue is to what c.\tent should the computer tool be used. In the aviation 

\Vorld, can a pilot be trained to fly with the same or greater level of e.\pcrtisc using 

the computer simulator instead of the aircraft? 

It is rare to find an American that has not been on an airplane. Flying hac; 

become very commonplace, even to vacationers. As long as the public feels it is 

safer to fly than drive, they will continue their travel using the speed and efficiency 

of flying. If pilots are poorly trained and unable to correctly identify and solve 
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in-flight merg ncie , the commer ial aviation industrv will .. i:r _ uuer. noted in 

re nt pilot trik , the Pr id nt of the United State l l 
ia t l e power to order pilot 

back to \Vork. The uc 
ful training of pilot · i · s. ntial to this nation 's defrn c 

and Iran. portation y terns. "Aviation i critical to the L1.S. economy and both the 

a\,iJti n industry and the u .S. economy must be given the tool. necessary to perfomi 

it ta. k ., (\\lute ide, 1993, p. 14). 

R earch wa r1.,;quircd to determine the best approach to training military 

and corrunercial pilo t . Data wa compiled by cxplo1ing the clilTcrent a\ iation 

training programs a. the~· have e\·olvcd. ll1ere has been a government standard that 

has prcvaikd from the early day. of a\iation . ct forth by the Federal A \iation 

Administration (FAA). ~ privah.:, commercial or military pilots must adhen.: to the 

same oral. written and practical competencies. By comparing the accident rates 

aused by pilot error and test scores of fligh t students, the outcome as computer 

bas1.,;d training has increased \ a · appan::nt. \\'ith thj,c;; inf 01mation., an educator can 

predict the best curriculum in term of comput r based trainmg for future piJoLs. 

Re, earch Questions 

The increased use of flight simulators as a flight student progresses toward 

a four-year Bachelor of Science Degree in Aviation has been educationally effective. 

· · t t ainmg and safety? Has the increased use reached a point of negatrve unpac on r · 
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1. Knmving univ rsitie ar in reasing th u. 

ha. tht: quality of trainino ba! d 
O 

F .\ 
• O" n . ., le. t 

of imulators over the actual aircraft 

on.: , been cfft:cted? 

2. I Ia th gr ater w 

safety? 

of flight imulators in training had an impact on a\iation 

I Ivpothe. c. 

>-" ull I l~l)othe.-is On·: The..: grade. of ·tudent aviators flying . imulato, . is 

tatisticaUy in! in-n ;'lcant a · d h 
· · 5 rn.1

1 
• ompare to t e . tudents who flc,v the actual aircraft . 

· ·uu Hypotht: ·i Two: ·n1 , amount of flight simulator training for student 

aviator. at unjversitie i . . tati. tically insignificant as compared to the a ronautical 

a cident rate caused by pilot rror. 

D finition of Term. 

Aircraft transition - The process of qualif·ying a licensed pilot to fly in an additional 

aircraft . 

Aviation accident - An accident involving an aircraft that results in a loss of life or 

damage in excess of $100,000. 

Federal Aviation Administration (FAA) - An office of the federal Department of 

Transportation responsible for all policies, regulatioru;, procedures, safety and 

over ight of aviation in the nited States. 
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Flight simulator - Any land based device that replicates any porti·on of • 
1 aeronauttca 

flight for the purpose of training pilots. 

Flving hours - Time logged by pilots from the point the aircraft leaves the ground 

until it lands rounded to the nearest tenth of an hour. 

Licensed pilot - A pilot who has demonstrated aviation proficiency and certified by 

the Fed ral A via ti on Administration. This certification process begins with a private 

pilot 's license. 

National Transporiation Safetv Board (NTSB) - The office of the federal Department 

of Transporiation responsible for investigating all transporiation accidents to include 

aviation accidents. 

Pilot error - A term used in aircraft investigation to identify an incorrect action or 

failure to comply with a procedure that resulted in an aircraft accident. 

Refresher training - The process of continuing education used by licensed pilots to 

practice all aviation maneuvers, especially those not encountered in routine flight. 

Imporiance of the Study 

The primary source of commercial airline pilots prior to 1973 was the United 

States military. Following the Vietnam war, the national strategy and public opinion 

of America demanded that this nation would never engage in another long, protracted 

war. That fact and the beginning of wide spread computer based training has had a 

direct impact on military pilots logging thousands of hours before they transition into 
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commercial aviation industry. As 1 a resu t, many universities began offering aviation 

degrees that included a commercial pilot ' s license Th f 
· e use o computer based flight 

simulators has increased in aU universities while the tu I . . . 
ac a tune spent pilotmg the 

aircraft has declined (Strickler, 1993 ). 

After a pilot received a comm ercial license, that pilot was hired by an airline 

and tran itioned to an aircraft. T he FA allows the piJot to receive 100% of that 

training in a simulator. The simulators have become so realistic that the transfer of 

training from the simulator to the aircraft is unquestioned by most experts. 

If the FAA allows industry to train the licensed pilot into an aircraft using 

1 OO~o simulation, ,vill the universities be far behind? The co t of flying a simulator i. 

approximately 1 O<% of the cost of flying the actual aircraft (Gerson, 1995). \\ ill thl; 

business practice of sa\ing money outweigh quality training and safety? 

This study is intended to show an increasing use of simulators by university 

avia tion programs from the 1980s to the present. Data was provided in the study that 

identilied the accident rates caused by pilot error over the same time frame to 

determine if there was a correlation. Additional data validated the test scores of 

student aviators over the given time and determined if the increase in simulator use 

has had an effect. All commercial pilots are given the same standardized test5 

regardless of whether they were trained on a simulator, the aircraft or a combination 

of both. After the correlation was completed, the study showed the optimum amount 

of simulator training and aircraft training needed in the cuniculum for the university 
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to provide a safe quality pilot for the aviation industry if th d:'4 . . 
, e LUerence m sunulator 

use is significant. If not · · · · 
' uruvers1ties will continue to increase the use of simulator 

time over aircraft time as a cost savin g measure to at1ract students to the university 's 

program . 

Assumptions 

Hundreds of studies have demonstrated that computer based training is 

effective. The sam e is true in the aviation business of training pilots, whether for the 

military or industry. Flight simulators are effective as a training tool and save money 

when compared to flying the actual aircraft. 

All licensed pilots are qualified to fly a particular type of aircraft since the 

evaluation is standardized by the Federal Aviation Administration. For the purposes 

of this study, the m ean grades of each pilot group was considered separately, all other 

human factors being equal. The assumption was made that the use of flight simulator 

training had some impact on pilot performance. 

According to investigations from the National Transportation Safety Board, 

most aviation accidents are caused by pilot error. The Federal Aviation 

Administration has designed a training syllabus that teaches every known aircraft 

emergency situation. Some of these tasks are so dangerous they must be taught in a 

simulator. Most tasks are taught in the aircraft for reliability. The pilots are expected 

to master each of the tasks before they receive a pilot's license. It is assumed if a 
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pilot makes a mistake causing an aircraft accident, it was due, directly or indirectly, 

to insufficient or lack of quality training. T raining in flight simulators or the actual 

aircraft \ ill have some effect on flight safety. 

Limitation of the Studv 

Human experimental testing over the careers of commercial pilots would be 

the best method to test this hypothesis. D ue to time and expense, that is not practical 

fo r this study. 

T hese data were limited to the years 1982 through 1996. Prior to 1982, very 

few simulators were being used by the university syst m. sing that data would have 

invalidated the re earch . Safety records from the ational Transportation Safety 

Board were not complete after 1996. 

8 



HAPTER 2 

Review of Literature 

eronautical Education Takes Off 

The International Civil Aviation Organization ' (IC \0) long-tenn forecast 

project. a market for 11 ,000 new tran. port \ orth $800 billion by 2010 (Bacon, 

1993 ). 1lus world wide indu try ha grown to an amazing enterprise this century. In 

the arly years, the pilot was the backbone of th1,; industry acting as inventor. Oyer 

manager an<l mechanic. 1l1e key was experience. Today, the industry requires 

expertise in bw ines , accounting, meteorology, medicine and the legal profession. 

This ancillary support lo keep the a\iation industry competitive requires a formal 

1,;du ational system. In Bale ' study (as cited in 13ryan & Thucmmel, 1997, p. 2) 

"8 5° o of the air crews learned how to fly in the military; by decade's end onJy a third 

will have that claim." The university institution.<; were teaching an aviation 

profession to the pilots that would carry them past the cockpit into the aviation board 

room . \Vhile th.is was important lo the industry, th t: universities cannot forgd to 

teach pilot skills. 

Of 143 in.5titutions offering pilot education, they issued I 0, 500 pilot 

certificates in 1992 (Crehan, 1995). 1l1e training of professional pilots for a world 

· b · · ·t lf Desigrun· g the best wide industry has become a lucratwe usmess m 1 se • 

cuniculum for this process had many implications. One was a cuniculum that was 

cost effective. Leaming to fly was very expensive so many have ignored the risk of 
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ent ring the aviation field in e J·obs \ 
re so competitive. 

'·The time is rip for new and inno t" .d 
va IVe I ea to emerge to offset th1; 

downward piral in tud t -
n motivation and perfonnance. 

"iation educators need to 
become more actively involved in th Am . . 

encan educahonal system and cnrichm~nt 

programs" (Fleen r-Ryan
7 

1993. p. 20) In flight . . . 
· program , many m htuhons are now 

u. ing flight training devic 
( imulators) extensively (Kit le)' 1996) Thi h b - · · a een a 

major fa tor in the deci ion to offer a\iation majors by many universities. Studi;;nts 

could nmv afford to obtain an education, earn a pilot cenificate and be trained in a 

lilt! long indu try. 

The ·se of Fli0 t Simulators i. Grmvin 

"As a vvhole these de\ices. which we ' ll call simulators do one thing-simulate 

flight -and they have a singk purpo e-to faciJjtate learning. Their potential as a 

teaching tool is limitless" (Falkner, 1997, p. 46). umerous studies have been 

published on the effectivene of training using flight imulators. There was no doubt 

that flight simulators were effective tools for learning and save thousands of dollars 

per hour of flying jet aircraft. The argument over how much simulator trainmg 

should be allowed and what procedures should be taught remained a topic of concern. 

Flight simulators were irutially used to teach simple flight procedures. As 

computer based training became more sophisticate4 motio~ soun4 and visual5 were 

added. There are flight simulators with fidebty so reabstic they could be used for all 
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phases of training. In th ory, a pilot can be 1''Pe-certifi d · · 1 • m a Strnu ator and \Valk out 

to the actual airplane and fly it (George, 1996). 

Flight simulators \Vere never intended to replace time flown in the aircraft . 

They \Vere de igned to enhance aviation training. Even the mo. t sophisticated 

simulator was u. ed to transition a trained pilot from one aircraft to another. Yet, most 

a\i;1tion programs teaching initial flight student. \Vere logging more time in the 

simulator than the aircraft. 

T he personal computer basl_;d a\ia tion training devices (PC ATD) \Vas the 

latest trend in aviation training. As the name implies, these \Vere systems \vired to 

personal computers . " An e.\:pcrience of less that ten thousand dollars \Vil! pro\ ide a 

PC ATD including software, computer hardware, and a flight control system. This 

sho uld be within the reach o f most flight schools" (Taylor, Lintcm , I Iulin, TaUeur, 

Emanuel & Phillip , 1996, p . 1 ). T he focus seemed to be on cost effectiveness rather 

than the competent training of a professional pilot. 

"The use of simulators and flight training devices is becoming increasingly 

important in aviation education. Colleges and universities are recognizing the value 

of operating these machines to maximize training dollars" (Petrin & Young, 1994, 

p.32). 
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A via ti on Profe. sionals alue Safety Above All El e 

Comm rcial pilot ar r pon ible for hundred 
of live e ery day. There is no 

greati.;r re pon ibilitY. Pilot. tak their profession ven.· scriou Jy \1.. , 
• .J • • • 0 n) are concerned 

by the la k of training of youno pilot grad t· ("_ . . . 
. :::, . ua mg irom unrvcrs111e . ' Intensive 

experience with video game is oft en thought to d ,. '"I hil ' ·, • . 
t;;\ t:: op a Jl.I t::. such a · limmo 

:::r 

p. ychomotor coordination and perceptual judgem nt. By th.is \.iew. the r ady 

availability of \.ideo games in our . ociety may be producing a group of p. ychomotor 

gcniusc ·· (Linte~ 1992 p. 33 7). The de igners of simulators are assuming these 

psychomotor skill · will transition from the simulator to the actual aircraft. The 

J\.iation industry and educational institutions nt::ed to in. urt;; this is true before 

cndor ing such ideas. Ri k ac;. c. smcnt and afety are the keys to decision making, 

not cost effectiveness. 

The pilot error rate for commuter aircraft accidents was si.\: times higher in 

1986-1 988 than it wa for 1979-1 985 according to Oster Strong, and Zorn 's . tud~· (as 

cit d in Bowma~ 1992 ). The NTSD reported in its 1991 review of general a\.iation 

accidents that the pilot was the cause factor in 86.6% of aU general aviation accidents 

( -TSB, 1991 ). It appears that the rate of aviation accidents caused by pilot error was 

increasing. It is unknown whether or not these pilots played video games while they 

were growmg up. 

"The stress associated with actual flight is greater than that in simulated flight. 

· · fi d · tual flight but not in a ground Fifty percent increases m heart rate were oun m ac 
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based simulator," according to \\ ilson, Skelly and Purvis ' stud,, ( ·t d · G ., as c1 e m a,non 

& Bailey, 1995, p. 287). There was obviously a difference in flyino an aircraft a d 
. o n a 

high fidehty realistic simulator. 

Summaf\' of Literature Review 

T he literature revie\ has hown th tremendous interest in aviation education 

by the numb1;;r o f recent anicle . There wa a difference in the type of training 

r~quired for a seasoned professional pilot needing a rl;fresher or transition to another 

aircraft and the beginning flight stud nt (:\ loo re, Telfc:r & Smith, 1994 ). \\ 'hile the 

simulator \ as a valuable training tool, how it \Vas used and to \Vhat exknt is still 

unknown. T h.is study show the change in pilot error accident rate and the changes 

in student pilot 's grades over time while the use of simulators has increased. 
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CHAPTER 3 

Nlethodology 

In the 1970s, two events occurred that had an impact on this study. The first 

was the end of the Vietnam war. Like World War II and th K \ll · · 
e orean 'Y ar, av1ation 

was used extensive Iv for vears resultino in pilobs loooing tl
1
ou els f l f 

• ., , ::, o:::,-u• san o 1ours o -on-

the-job training in aircraft emergency procedures. Most of these were reserve officers 

\vho left the military after the war to fly for our nation 's commercial industry. 

Presently, many of these pilots have retired or will retire in the next few years. The 

second event was the certification of simulators by the FAA that allowed commercial 

pilo ts to receive up to 1 OO~'o of their training in the simulator. Their first flight in the 

actual aircraft may have been a supc1vi.sed flight with paying customers on board. 

Since 1973, the preponderance of llight training has shifted from the military 

to the university . There are 143 universities in the United States offering aviation 

training and they all use simulators. This study analyzed data from 18 universities to 

determine the optimum effectiveness of simulator training versus actual aircraft 

training in designing a university curriculum. 

The foremost issue with the general public is safety. Annual accident rates 

from 1982 to the present were recorded in a graph showing the change in the 

1;_;~ ~ · · d ts caused by mechanical accidents caused by pilot error only, ew1wuitmg acc1 en 

failure or any other cause. Accident rates were measured by accidents per 100,000 

All Commercl.al accidents resulting in a death were investigated by hours of flying. 
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the National Transpo11ation Safety Board. These acc·d t . 
1 en reports were not available 

to the public due to possible litigation, but for purposes of future safety and 

education, parts of the reports were obtained. For the purpose of this study, only the 

date of the accident and the fact that the cause was pilot error was significant. 

sampling of 18 univer. ity curricula over th ame time period revealed that 

all a\iation programs have increased the use of sin1Ulators. The amount of that 

increase was recorded in a graph to show a trend. Simulators were designed to mimic 

the exact internal replicas of the actual cockpit and flight characteristics. Simulators 

included all types that are cenified by the FAA or used in the college curriculum. 

Th.is included current soft"\-vare packages that could be used on a home personal 

computer, non-motion simulators and full motion simulators that cost twenty miJJjon 

dollars. T he full motion simulators were so realistic that the FAA allowed flight 

hours to be logged by the pilots even though the machine never leaves the ground. 

They duplicate vibration, weather, aircraft sounds, radio calls, temperature control 

and lighting. Even simulator seats were the same as those in an aircraft . The 

simulators were also divided into visual and instrument trainers. The visual trainers 

were used to teach landings and takeoffs while the instrument trainers had no outside 

visual cues to orient the pilot to the ground. The university curriculum was analyzed 

l - ft · t of hours logged with an to define the use of simulators and actua arrcra m erms 

instructor. 
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Lastly, all aviation programs have the same eval,. ... a·on . 
""" requrrements 

standardized by the FAA. 1llis was an oral examination, written examination and 

practical demonstration of proficiency of maneuvers gr d d · 
a e on a numencal scale. A 

sampling of 18 universities will provide the numerical grades of 684 aviation 

student displayed in a graph in an effort to show a trend of aviator student 

proficiency over time . 

All th.is da ta was correlated to determine the best mi" of simulator and actual 

aircraft training in an university curriculum, understanding the commercial aviation 

industry will transition the graduate, hopefully, totally trained through the simulator. 

to a passenger cany ing aircraft . An effort was made to determine if the pilots trained 

primarily on simulators were as effective and safe as the pilots, given the same 

standards, that are trained primarily in the actual aircraft . The table of data was 

displayed in a graph to show a visual correlation. The data was also correlated to 

graph the optimum number of hours of simulator training and actual hours in the 

aircraft based on safety and academic acruevement. This information will be shared 

with the 18 universities in an effort to standardize training in curriculum design. 

The practicaJ reality is flying the simulator costs about 1 O<% of the cost of 

fly ing the actual aircraft. From a business point of view, this was a strong incentive to 

advocate simulator training. The intent of this study was to determine pilot training 

I · d fi ty The cost effectiveness of effectiveness tested through eva uat10n an sa e · · 
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simulator use was without question but b . 
was not e considered for the outcome of th.is 

tudy. 

Anoth r variabl that was pres nt in all avenues of llight I 
0 

\ as t 1 human 

factor of stres . Even though humans may react difli ti h • . 
- eren Y to t e same situation, each 

student cannot b trained \'vith an individualized l_;ducati·on plan. 
For the purpose of 

this tudy the goal wa an effective standardized university cuniculum. Stress and 

other human factors wcr addressed in th.i study but did not have a tatistical bl_;aring 

on the results of the coITdation. 

The tudent grades and increase in simulator use were obtained from the 

universities through the use of a computer survey, mail and direct communication. 

The grades were numerical re. ult. of the practical flight evaluation that i. 

standardized by the FA . To personal student academjc information was transmjtted 

directly. The grades from the 18 unjversities were averaged by year group and the 

mean presented chronologicaUy over a 15 year time frame. The accident rates for the 

same; 15 year period were obtained from the TSB research department. 

The correlation was prepared by building a table showing year, averaged hours 

of simulator use, mean grades of students and accidents rates per 100,000 hours of 

flying. These data were correlated to show the change in student grades and change 

in accident rates as simulator use increased over a fifteen year period. 
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The re ults of this m thodology should as ist universities in designing an 

aviation curriculum utilizing a combination process including flight in the simulators 

and actual aircraft to optimize safi ty and effectiveness during the training of pilots in 

American univ r ities. 
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CHAPTER 4 

Results 

This fi eld study was based on the fact that American universities and 

colleges have taken over the preponderance of pilot training for the commercial 

airline industry and the use of flight simulators as a major training tool used durino 
:::, 

that process. i\1any critics questioned whether these graduates of a four-year 

university system were qualified to transition into the commercial airliner and saf cly 

fly customers for hire. 

The research questions whether the student test scores and flight accident 

rates had increased or decreased while the use of simulators increased over time. 

The assumption was made that flight training had an impact on flight safety since 

most a\.iation accidents are caused by pilot error. The fu-st null hypothesis stated 

that the grades of students who flew the simulator were statistically insignificant 

\Vhen compared to the students who had previously flown the aircraft. The second 

null hypothesis stated that the increase in simulator training was statistically 

insignificant when compared to the previous accident rates of graduates with more 

actual flight experience. 
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Simulator Use 

As suspected, universities have increased the number of simulators and the 

number of hours student fly the simulators. Dus has been increasing with the 

popularity of the aviation degree, less restrictions by the FAA on the use of 

simulators and the fact that simulators are becoming less expensive with higher 

degrees of fidelity. Figure 1 depicts the increased use of simulators from 1982 

through 1996. 

Simulator Hours per Student 
80 

70 ~ 

60 
.,,,,,,,,,. 

- ~ 

Hours 50 

40 

30 

-_,,,,,,,.. 

--------
20 

10 

0 
' ' ' ' ' ' I ' 

82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 

Year Sim H~ 

. d er student, 1982-1996. 
I:_Jours of flight simulator tt.me logge p Figure 1. ~ 
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Grades of Flight Students 

While many critics question the ability of university programs to train 

qualified pilots, that was not supported in the academic achievement of the students 

trained from 1982 through 1996. As shown in figure 2, the academic mean of 684 

fligh t students has slightly increased over time. Titis average was based on a 

standardized practical FAA flight evaluation. During the same period, colleges and 

unjversities were increasing the use of flight simulators. 

Average Grade per Student 

Grade 60 

40 L -----------------

20 L----------------
0 91 92 93 94 95 95 82 83 84 as 86 87 88 89 eo 

Year 

Figure 2. Average grades of students from the FAA flight evaluations, 1982-1996. 
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Flight Safety 

During the years 1982 through 1996, the rate from all aviation accidents in 

the United States caused by pilot error, declined, as shown in figure 3. Assuming 

that flight training had an effect on accident rates caused by pilot eITor, then thi.: 

increased use of flight simulators has been an effective tool in training safety 

conscious pilots . 

A viation Accident Rate 
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0 h . of flight, 1982-1996. Figure 3. Aviation accidents per 100,00 ours 
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Correlation of Data 

Table 1 depicts the correlation of data between the average number of 

simulator hours a student received in 1982 (27 hours) and the average number 

received in 1996 (78 hours). There was a strong significant correlation of .98-l at the 

0.01 level of confidence. Comparing the increase of simulator use to the student 

grades revealed an insignificant correlation of .392 at the 0.05 level of confidence. 

This correlation proved null hypothesis one to be true. The grades of student 

aviators flying simulators are statistically insignificant as compared to the students 

who flew the actual aircraft . There is a significant negative correlation of -.538 

\Vhen comparing the accident rate to increased use of simulators. The negative 

number signifies the decrease in accident rates. This finding does not support nuU 

hypothesis two that the amount of fljght simulator training for student aviators was 

statistically insignificant as compared to the aeronautical accident rate. 

Table 1. Correlation of aviation data (1982-1996). =15 

Accident Rate Grade Mean 

Accident Rate 1.000 -.364 

Grade Iviean -.364 1.000 

Simulat Hours -.536* .392 

Year -.538* .419 

* Correlation is significant at the 0.05 level. 

**Correlation is significant at the 0.01 level. 

Simulat Hours 

-.536* 

.392 

1.000 

.984** 

Year 

-.538* 

.419 

.984** 

1.000 
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CHAPTER s 

Conclusions 

Summarv 

The purpose of this study was to test the theory that flig}1t s· l t 1 
unu a ors 1avc 

been effective training tools in the education of pilots from four-,·ear u . . . 
_ mvers1ttes. 

The t\vo metrics used for that test were student grades from a standardized flig}lt 

evaluation and this nation 's accident rate The findm· gs l d . . 
· · s 1owe an increase m 

s tudent grades and a decrease in accident rates from 1982 tlu-ough 1996_ The 

c riticism from many senior pilots that young, beginning pilots, are not trained well 

enough to fly commercial airliners was not supported by this limited study. 

lmpJjcations 

Tlus study onJy identified two elements used to measure the successful 

training of a pilot. It is possible that other areas of pilot training were lacking but 

not identified by this study . The airline industry and education systems have used 

extensive cooperation in the design of aviation curricula to meet the international 

market. As with all strategic plartning, perhaps it is time to evaluate the process 

instead of the outcome. Rather than listen to the criticism of the senior pilots, it 

would be more beneficial to obtain specific information about training deficiencies 

instead of generalities. Tlus could lead to a redesign of flight simulators or a nc;w 

training methodology entirely. Like many nud-range employees, many of us could 
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identify those college subjects that had no added value and otl 
1er courses that would 

have been very beneficial to our career prepara..:on. 
u Those airline pilots who 

graduated from university aeronautical programs 10 years ago could be a valuable 

asset to cuniculum redesign. 

Future Research 

As stated in the beginning of this field study, experimental research would 

add credibility and effectiveness to a training program. After a survey of airline 

pilots and aviation management was completed, those areas needing course 

development could be designed into a test cuniculum. A longitudinal study could 

track the graduates and measure senior pilot reaction to those trained under the test 

cuniculum. This would be one method to improve the educational process. 

One answer to senior pilot criticism may have no scientific basis. It boils 

down to experience. Young employees have no experience. As a result, many 

expert pilots assume the training must have been deficient in some way. Flying 

thousands of hours during combat conditions will never be simulated at a university. 

It is imperative that industry and the universities continue to research methodology, 

training effectiveness, training technology and curriculum design. 
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Conclusion 

The training of our youth continues to be the greatest legacy we . 
. can give our 

country. The university system of education in this country is constantly assessing 

the needs of our culture and that of the international market A Id 
. s wor peace 

abounds, the aviation industry focused on change and looked to the universit\ 

system of education to m eet the demand for qualified, safe pilots for the next 

century. 

This research study verified that the aviation graduates of four-year 

university programs are meeting the needs of the aviation industry . The universities 

are effectivc;ly using state-of-the-art computer based simulators to train the next 

generation of commercial pilots. Perhaps the fidelity and reality of the simulators 

has reached a training benefit that exceeds that of the actual aircraft. Perhaps the 

reliability of today ' s aircraft do not require the same type of training that was 

required years ago. 

In addition to being safe and competent, today ' s pilots are aeronautical 

professionals capable of leading and making executive decisions in areas far more 

complicated than the cockpit. As aeronautical programs and universities expand, it 

is the responsibility of effective post secondary educators to insure that quality 

. rt th future needs of our nation. instruction and research contmues to suppo e 
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VITA 

Alfred \Valton Rogers wa b · S 
s om m ewanee, Tennessee on October 5, 19 51. 

As the son of i\1aster Sergeant Woodrow \V. Rogers, United States Air Force and 

Evelin Smith Rogers, he at1ended numerous elementary schools in Tennessee, 

England and Virginja. He graduated from Franklin County High School, 

\Vinchester, Tennessee in June, 1969. The following September he entered 

Tennessee T echnological U niversity and in December, 1973, earned the degree of 

B achelor of Science in Seconda ry Education and commissioned as a second 

lieutenant in the U nited States Armv. 1n 1983, while assigned as an instructor at the 

School of A via ti on Medicine, Fort Ruck.er, Alabama, Captain Rogers earned a 

1aster of Science degree in Aeronautical Science from Embry-Riddle Aeronautical 

U niversity. 

Lieutenant Colonel Rogers is cutTently serving as the Administrator, 

Department of Behavioral Sciences, Blanchfield Army Community Hospital, Fort 

C ampbell, K entucky'. 
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