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ABSTRACT

The purpose of this research is to understand the expectations and behaviors of business
aviation pilots toward online learning. The authors believe that the company able to offer an
integrated, individualized and useful online training experience will gain a significant
competitive advantage. To that end, the authors have researched and synthesized studies that
are currently available and relate to this important future product. In addition, an exploratory
survey of business aviation pilots and interviews with key aviation industry players are used to
determine current attitudes and expectations toward online learning. The scope of this paper
will be limited to exploring the niche market of business aviation pilots using the aviation
training company CAE SmuFlite and their new Smfinity™ technology. However, the authors
consider the concepts discussed to be applicable to all business aviation pilots.
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INTRODUCTION:
BUSINESS AVIATION
INDUSTRY

The business aviation industry is a
niche market within the general aviation
industry concerned with air travel services
specific for business customers. This in-
dustry rangesfrom individualsowning one
small piston-powered aircraft to multina-
tional corporations that possess a number

of larger long-range jet aircraft that can
carry upto 19 passengersover several thou-
sand miles. The mgjority of businessavia-
tion missions are conducted on demand.
Only a handful of companies operate
scheduled flights, and are typically known
as “corporate shuttles.”

According to the National Business
Aviation Association (NBAA), the number
of companies operating business aircraft
increased nearly 50% between 1999 and
2001. Thisislargely due to the corporate
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world'srealization that the use of business
aircraft as ameans of transportation and a
viable business tool leads to increases in
efficiency and productivity (NBAA Busi-
ness Aviation Fact Book, 2002). Theworld-
widefleet sizefor businessaviation exceeds
22,000 aircraft, with the vast majority of
businessaircraft (morethan 15,000) located
inthe United States (U.S.). Moreover, ina
recent survey by Honeywell Aerospace
Company, the expected number of business
jet deliveries worldwide over the next de-
cade will exceed 8,400 aircrafts, valued at
more than $130 billion. Each aircraft that
isscheduled for full-time operationswould
typically require five pilots per aircraft —
more than 100,000 business pilotsrequired
worldwide (with more than 75,000 for the
U.S. done). Thismeansthat over the next
10 years, morethan 40,000 new pilot posi-
tions will be created due to the arrival of
new aircrafts alone.

STATE OF BUSINESS
AVIATION TRAINING

Business aviation pilots are highly
trained and usually possess advanced pil ot
credentials, such as an Airline Transport
Rating (ATP). In the U.S., business air-
craft fly under strict regulations as defined
by the Federal Aviation Regulations (FAR)
of the Federal Aviation Administration
(FAA). Thetraining required under the FAA
and similar regulatory bodiesworldwideis
very specific, where a pilot in command
(captain) requires continuous training ev-
ery 6 months and a second in command
(co-pilot) will requiretraining at |east once
ayear. Thetraining isaircraft specific and
isrequisite for each aircraft the pilot flies.

At a meta-level, the key difference
between existing online education systems

and thosefor aviation pilot training relates
to the online education that is envisioned
for successful pilot training. The intent of
thisstudy isto empirically exploretherel-
evant concepts and ideas based on percep-
tionsand previous studies of pilots coupled
with what is envisioned for the future of
online distance learning (i.e., data centric,
artificial intelligence, simulation and inter-
active multi media). Today, thistrainingis
amost always conducted in acombination
of personnel study, classroom lecturesand
simulator training. One magjor facility that
conducts this type of training is CAE
SimuFlite in Dallas, Texas. SimuFlite
opened in 1984 as the first of its kind to
offer multi-platform training in acomfort-
ableenvironment at onelocation. That same
year, thefirst all-simulator businessjet type
rating was earned. Simulator training is
the standard for today’s pilot to earn air-
craft typeratings because it is more cost
effective and safer than using actual air-
craft.

In the latter part of the 1980s,
SimuFlite introduced a computer-based
training (CBT) program called FasTrak. It
was tedious and non-engaging. Pilot cus-
tomers were dissatisfied; therefore,
FasTrack was eliminated in 1991. Unfor-
tunately, this failure damaged the reputa-
tion of SimuFlite and followed them for
many years. Today, SimuFlite has more
than 375 employees and 29 full-flight mo-
tion ssimulators. It has revenues of C$150
million and is owned by CAE of Canada.
CAE isaconglomerate dedicated to aero-
space, defense and marine control tech-
nologies and training solutions. Based out
of Canada, CAE generates revenues in
excessof Canadian $1 billion and employs
more than 7,000 people (CAE SimuFlite,
n.d.).
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PRODUCT
DIFFERENTIATION

CAE SimuFliteisthe No. 2 provider
of businessaviationtraining, following Flight
Safety International (FSI). Additionally,
there are a number of smaller training fa-
cilities that exist throughout the world.
Growing competition dueto increased mar-
ket demands and substitute product offer-
ings created by new technologies are
threatening SimuFlite's market share. To
remain competitive and to continueto bea
leader in business aviation flight training,
SimuFliteisinan opportune positionto com-
binethewell-established training knowledge
and techniqueswith the cutting-edge tech-
nology of CAE in order to provideinterac-
tive distancelearning.

SimuFlite’s business strategy can be
viewed as customer centric. By under-
standingitsclient (the business aviator) as
well as catering to the capricious and qual -
ity-demanding nature of thisniche market,
a well-thought-out online ground schaool
training program will not only cater to the
new demands of the future computer-ori-
ented business aviator but also to the cost-
conscious aircraft operator who wishes to
reduce the pilots time away for training.
With the addition of other technologiesand
techniques, such as “virtual instructors,”
customer rel ationship management (CRM)
tools, differentiated instruction theoriesand
broadband Internet, we could avoid a re-
peat of the FasTrak failure. Today’ stechnol-
ogy can provide for well-planned and -ex-
ecuted differentiated data-driveninstruction.

LITERATURE REVIEW
AND SYNTHESIS

Pilots are by their education and vo-
cationtechnically proficient. Thepilot cul-

ture is one that enjoys new and exciting
technology andisvery inquisitiveand dili-
gent. Pilotsenjoy change and newness, but
they want to be in control (Rose, 2001).

Current Attitudes

Current attitudes toward distance
learning and/or CBT for business aviation
pilots are reflected in the concerns over
the failed history of SimuFlite’'s FasTrack
CBT training system. Clientswere unhappy
because they wanted more human inter-
action than was possible with FasTrack
(CAE, 2003). Further, many other online
courses are not delivered in away that is
conducive to effective learning (Sand &
Schoenfelder, 1998).

According to Lehrer, Moore and
Telfer’'s (1999) research, traditional pilot
ground training that instructors conduct in
the classroom environment is more on a
surface or rotelevel instead of the deep or
intrinsic level they found was desired by
pilots. Many instructors take the approach
of preparing the student to pass an exam
by “teaching to the exam.” One form of
“teaching to theexam” isby using govern-
ment aviation exam questions as talking
pointsduring class discussionsand eval ua-
tions. They believe that there is a lack of
congruence in how pilots and instructors
approach learning, which can be overcome
with the concept of “ Structure of the
Learning Outcome” (SOLO), first offered
by Biggsand Collisin 1982. Thisfive-level
scaffolding approach can be combined with
cooperative and collaborative learning and
modeling to provide the deep or intrinsic
learning desired by pilots. Thisscaffolding
beginswith the pre-structural level, where
there is little understanding, and moves
through fivelevel sto the extended abstract
level, where the pilot turns reflexively on
oneself.
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According to Small, Lakowske,
Breeseand Callgjo (1999), CBT islimited
by the lack of full user interaction required
to fully explore complex tasksthat call for
“what if” analysis. They support a“ closed
loop” system of training — feedback pro-
vided using flight operations quality assur-
ance (FOQA) programs and visualization
systems — instead of the “ open loop”
system — infrequent feedback and little
objective datato assess— used commonly
today inpilot training.

A groundbreaking 1999 study by the
FAA on the use of personal computer-
based aviation training devices took the
position that CBT training coupled with
emerging technologieswill be very benefi-
cial inreducing thepilot error accident rate
fromitsstaggering 87% level in 1999. The
FAA also allowed for the substitution of
CBT hoursfor actual flight hours, amajor
cost savings for pilots and an officia in-
centive for devel oping such systems.

A Forrester survey of training man-
agers and knowledge officers of 40 global
2,500 companies conducted by John P.
Dalton reveads that general attitudes con-
cerning online training reflect enthusiasm
about onlinetraining possibilities. Cost sav-
ingssimilar to the $80 millionintravel and
housing expenses saved by IBM as a re-
sult of their global onlinelearning effortsin
1999 (Delio, 2000) could also be realized
by the business aviationindustry.

Differentiated Training

Herold, Davis, Fedor and Parsons
(2001) provide excellent conceptsin pro-
filing the pilot customer around three im-
portant personality dispositionsfound to be
directly related to training effectiveness;
conscientiousness, emotional stability and
opennessto experience. Combined with the
Aviation Education Reinforcement Option

(AERO), concepts mentioned in the 2000
study by Karp, McCurry, Turney and
Harms; and the Holistic Technology —
Based Training models (HTBT) set forth
in the 1998 study by Hsu and White, it is
clear that any interactive training program
must begin with understanding thetraining
pilot.

HTBT is a “virtual learning envi-
ronment” inwhich athorough understand-
ing of factors such as education and read-
ing level, subject matter expertise, learning
capabilities and experience of the student
areessential. Thepilots' training needsare
then tailored and fitted into a“ collabora-
tive learning environment.” In fact the
HTBT models claim that the lack of col-
laboration is the “ Achilles Heel” of tech-
nology-based training.

The AERO and SOL O models men-
tioned earlier both emphasize collaborative
and cooperative learning. In the AERO
model, collaborative learning is described
as ateam effort in which students are re-
quired to define “roles and responshilities’
amongst themselves. The AERO model com-
bines collaborativelearning with cooperative
learning techniques, inwhich small groups of
students engage to solve a problem.

“The AERO model incorporates elements of
the adult education paradigm; learning style
theory, including gender specific differences;
cooperative and collaborative learning
techniques; and personal computer-based
flight simulator programs, to bridge the gap
between the classroom and the flight line.”
(Karp et al., 2000)

L earning styletheoriesmust incorpo-
rate auditory, visual and tactile learners.
However, in acombined study of 117 pilots
by Karp, Condit and Nullmeyer (1999), the
following results showed a definite major-
ity of pilots, 44.4%, aretactilelearners. Yet,
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thetypical classroom setting for pilot train-
ing is geared toward the auditory and vi-
sual learner, with little support for tactile
learning (Karp et a., 2000).

Therearefour key requirements nec-
essary for an effective distance learning
program: Interactivity, Active Learning,
Visua Imagery and Effective Communi-
cation (Sherry, 1996). Thetechnology cur-
rently existsfor anonlinepilot training pro-
gram to provide all of these requirements,
and advancesin technology and communi-
cations infrastructures will only improve
those capabilities.

Online courses are already very in-
teractive, with chat rooms, e-mail and
threaded discussion groups. Many univer-
sity programsoffer highly interactiveonline
courses, and the theories surrounding these
techniques continue to evolve. Addition-
aly, instant messaging provides a great
medium for impromptu communications
between a student and teacher or fellow
student.

Activelearning istheideathat a stu-
dent should actually participatein thelearn-
ing process, rather than simply listening to
a lecture or reading a book. Certain as-
pects of the flight management system are
availablein asimulated manner, and deliv-
ering avirtual aircraft terminal to astudent
is certainly possible. Broadband promises
to enable high-quality streaming video on
demand. It is currently possible to deliver
television-quality video on demand; astech-
nology improves, the capability to send
DVD- and even HDTV-quality video will
berealized. Thiswill enable pilotsto view
videos of cockpit scenarios or other train-
ing materials when they are best able to
absorb that information. Effective commu-
nicationismuch lessatechnology issue as
itisaresponsibility of thetraining company.
Students must be able to communicatewith
an instructor through one of the mecha-

nisms mentioned above, and have their
guestions answered in atimely manner.

Har dwareand
Softwar e Requirements

Increasingly complex technology and
more demanding international airspace
structureswill challenge pilots of today and
of the future. It is fortunate that the tech-
nology for training is also improving rap-
idly. The emergence of broadband I nternet
access has enabled most corporations and
many individuals to overcome two of the
fundamental limitations of the Internet: di-
aingintoan|SPand paying by the minute
for access. Today, broadband carrierssuch
as AT& T Broadband (www.attbi.com) of -
fer high-speed, always-on access to the
Internet at areasonable, flat monthly rate.
As broadband emerges as a common ac-
cess method for people connecting to the
Internet, the opportunity arisesto provide
a much richer online experience than has
been offered before. With high-speed
broadband connectionsit ispossibleto de-
liver video and audio on demand, as well
asconduct livevideo conversations. In ad-
dition, with the aways-on feature of broad-
band, it is possible to know when people
are at the computer and contact them im-
mediately inreal time.

What this means for distance learn-
ingisthat the opportunity to offer rich online
contentisvery real; as broadband becomes
more pervasive, the demand for these ser-
viceswill only increase (Butters, 1999). In
the context of businessaviation pilot train-
ing, the possibility existsto create avirtual
flight crew, all online but at different physi-
cal locations, and present them with sce-
narios and observe how they react. Addi-
tionally, the ability to meet with and discuss
issueswith aprofessor viavideoconference
isaready well within reach.
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Differentiated learning modelsusing
modern educational concepts coupled with
thisimproved technology will be essential.
However, Sand and Schoenfelder (1998)
remind usthat the key driver for the adop-
tion of new technologies should be their
instructional value and not their capabili-
ties. Maintaining focuson theinstructional
value of any new technology ensures that
thetraining, in and of itself, deliversonits
main goal of correcting a performance
problem.

Thetechnology suiterequired for the
proposed model will have to address the
needs for collaborative learning, coopera-
tive learning and learning style theory as
discussed inthe SOLO, AERO, IDRS and
HTBT models previously mentioned. It
must be ableto profile the pilot and to ma-
nipulate the learning style to provide the
optimum array of audio, visual and tactile
training that best matches the pilot’s per-
sonality and learning style. Open standards
suchas XML will beimportant. Many col-
laborationtoolsare currently available. One
example, LearningSpace™ software, pro-
vides for live, instructor-led training that
combines application sharing, whiteboards,
chat, audio and video. It is compliant with
the Aviation Industry Computer-Based
Training Committee Standards (AICC) and
claims to be easy to use (Stokes, 2000).
However, its compatibility with XML and
other open standards is currently weak.
Tools such as TraxMedia's ToolBook 1™
software are excellent tools for providing
Web-enabled true/false, multiple choice,
drag and drop, and match item lesson ca-
pability (Selvaratnam, 2002). Simulation
tools such as Simfinity™: provide for
reengineered application simulation. In
other words, they use actual software code
used to createtheoriginal applicationinthe
simulation (actual flight data). Thisisenor-
moudly advantageousto CBT modelsinthat

the pilots are able to train with the actual
configuration of their respectiveaircraft and
experience real aircraft performance
(CAE, 2002). The CAE tool suite,
selearning™, iscurrently being devel oped,
but it is envisioned that it will provide an
improved simulation environment with in-
creased interactive content (CAE
SimuFlite, n.d.).

Security I'ssues

Cyber-terrorism can be defined asthe
deliberate attempt to use the Internet to
disrupt, cripple and/or cause havoc to an
industry or business. Severd different forms
of cyber-terrorism prevail within our cur-
rent environment, including computer hack-
ing and the spreading of computer viruses.

Whilethelnternetisamarvel intech-
nological ingenuity, it doesfacilitate cyber-
terrorism and has become a breeding
ground for both domestic and international
terrorists. Terroristshave beenincreasingly
using technology to further their cause, and
someof themost sensitivesitesintheworld
are vulnerable to this threat. For example,
the U.S. Department of Defense (1999)
has reported more than 250,000 attempts
against its computer system in one year
alone, 62% of them successful.

The boundary-less and ever-reach-
ing infrastructure of the Internet provide
terrorists with the incentive to be relent-
less in their attempts, knowing that their
goal iswithin reach with minimal chances
of being caught. Adding to thisvulnerabil-
ity and, in many cases, causing their own
demise, arethe security practices of many
organizations. A recent study showed that
while most organizations prepared docu-
ments outlining their Internet strategies,
complete with benefits, costsand use, few
of them had considered the security impli-
cations. Those that had took into account

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



26 Journal of Distance Education Technologies, 3(1), 20-43, Jan-March 2005

one or two specific areas of risk but re-
mained vulnerablein others (Trapp, 1997).

Emer ging Technology

We believe that rapid advancements
intechnology will enable“fully online, in-
teractive, time and place independent”
(Wentling et al., 2000) online pilot training
inthe near future. In addition to thesetech-
nology changes, “ high quality e-learning
products and services such as content
providers, authoring toals, training man-
agement, portals, delivery systems and
integrated solutions” (Wentling et al.,
2000), which are aready available, will
make distance learning for business avia-
tion pilots more effective. One of the many
advantages of online learning for pilotsis
that it “will bring together aheterogeneous
group, with complementary and diverse
skills. ... Advancesin e-learning technol o-
gieswill continueto occur. These advances
will bewireless, highly intelligent, interac-
tiveand integrative, accessible and easy to
use. E-learning technologieswill allow for
ahumanized learning environment. Online
teams will be able to see and hear each
other in rea time on enlarged computer
screens that will have high resolution”
(Wentling et a., 2000).

By using video conferencing technol-
ogy, pilots can learn from each other any-
where in the world. This technology will
provide customized learning, so pilotscan
have their own personalized learning ex-
perience based on their preferences. Wire-
less connectivity is another issue that will
make online training easier and more ben-
eficia for pilotsin order tolearn anyplace,
anywhere. This, coupled with the arrival
of 3G, wirelessbroadband servicesand rich
multimediawill give onlinetraining for pi-
lots a new face in the future.

VALUE-ADDING
(PROCESS) SYSTEM
DESIGN

While online training for business
aviation pilots' product service bundle is
highly serviceintensive, it still followsthe
traditional transformation process. Figure
1 depicts the value-adding (process) sys
tem within the traditional transformation
process. The value-adding (process) sys-
tem design involves decisions about the
system’sflexibility, degree of customer in-
volvement, technology and structure of sup-
ply chain configuration. Thesefour factors,
when taken together, create synergy with
the potential to satisfy the customer. Flex-
ibility refers to the system’s ability to re-
spond to changes in the learning environ-
ment and produce awide variety of tailor-
fitted outputs. Technology implies awide
variety of issues, such ascomputer science
and information technol ogy. However, tech-
nology in the value-adding (process) sys-
tem designinvolvesdecisions about levels
of automation. The degree of customer in-
volvement relatesto the customer’srolein
creating or customizing the product service
bundle. Finally, the structure of supply chain
configuration pertains to the structure of
information flows.

The system’sflexibility is onefactor
that creates a differentiated product for
each customer. This is achieved through
the interactive training program by adopt-
ing the student’s prior knowledge base and
tailor-fitting a collaborative learning envi-
ronment in order to arrive at adesired out-
put (e.g., highly trained business aviation
pilot). Thisreducestheuncertainty intrain-
ing needs and variability in the final prod-
uct.

Online courses imply information
technologies such as broadband Internet,
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Figure 1. Value-adding (process ) system within the traditional transformation process

Flexibility
Technol ogy

Value-Adding (Process) System

Customer Involvement
Supply Chain Configuration

Product

Service
Bundle

largely due to the distance-learning con-
cept. Yet inthe design of the value-adding
(process) system, technology here refers
to the levels of flexible automation for in-
teractive feedback from “virtual instruc-
tors.” Thismay befound in customer rela-
tionship management tools, where the col-
laborativelearning stemsfrom segmenting
the learning to a micro-level of onein an
“anywhere-anytime” atmosphere.

The degree of customer involvement
or “active learning” factor design should
consider the customer’s possible varying
degrees of computer and information sys-
tem literacy. Because the online courseis
not conducted in the traditional classroom
setting, the customer fully participates in
thelearning process by interacting with the
information. The supply chain configura-
tionisstructured by theinformation flows.
The distance-learning concept allows for
higher levelsof spatial convenience by pro-
viding customers with access in a large
number of places. This may include inter-
active chat-rooms, whiteboards and video-
on-demand.

RESEARCH
METHODOLOGY

This exploratory study is far from
definitive, but it is expected to providein-
sight and guidance for othersinterested in
thisdynamic industry environment. Given
thetimeand financial constraints, the scope
of thisstudy waslimited to addressing only
an onlineinteractivetraining environment.
Furthermore, sincethe organization that we
focused on in study was CAE SimuFlite,
the technological scope of this study was
modeled on the tools Simfinity™ and
seLearning™ created by CAE (CAE,
2003) along with current and emerging
technology. Theintegration of onlinetrain-
ing efforts with CRM and Enterprise Re-
source Planning (ERP) isoutside the scope
of this study. Perceived usefulness and
perceived ease of use determine actual in-
tentions and behavior (Davis, 1989). The
Technology Acceptance Model (TAM)
(Davis, 1989) isapopular theoretical model
that could be used to adequately determine
the behavior of an aviation pilot. However,
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onlinelearning for business aviation pilots
iscurrently not available; therefore, TAM
could not be used to predict and explain
thevoluntary use of onlinelearning for busi-
nessaviation pilots.

Thisstudy isbased upon asimplified
version of the Decomposed Theory of
Planned Behavior (DTPB) to measure the
attitudes and intention to use online learn-
ing for getting prepared for acheck ride by
business aviation pilots. The DTPB is an
aternativeversion of the Theory of Planned
Behavior (TPB) (Ajzen 1985, 1991), used
to test the conditionswhereindividualsdo
not have complete control over their be-
havior. The TPB states that behavior is a
direct function of behavioral intention and
perceived behaviora control. This model
isdepicted in Figure 2.

Sincenoviableonlinetraining system
for businessaviation pilotscurrently exist,
the goal of this study isto suggest how to
predict online learning behavior for busi-
ness aviation pilots by gaining a through
understanding of theintentionsand attitudes
of the respondents. In order to create a
reliable data set, al the constructs used in
theinstrument were derived from the sim-
plified version of the DTPB. The study used
the seven major constructs in testing the
DTPB: perceived usefulness, ease of use,
compatibility, peer influence, superior influ-
ence, efficacy and technology facilitating
conditions. The study could not use the
construct of resourcefacilitating conditions
becausethe uses of onlinelearning for get-
ting prepared for check ride by business
aviation pilots were not available. Based
on the literature review, a survey of pilots
wasappropriateto determinetheir openness
to and expectationsfor onlinelearning.

Thesurvey for commercia pilotscon-
sisted of 20 carefully selected questions
(Appendix A). The responses were given
using a7-point Likert scale, designed to be

independent variables used to determine
specific user perceptions and expectations
of onlinelearning. Theintent of our survey,
especialy the first few questions, was to
gaininsight intothe“ attitudes” of pilotsto-
ward online learning. The major focus of
the survey was to unveil realistic percep-
tions, expectationsand attitudes of business
aviation pilotstoward the concept of online
training. Inthe professional aviationworld,
the need for periodictrainingisroutineand
well defined, so the intent of any training
program isclear. The function of any pilot
training isto providerealistic scenariosand
the relevant information on systems, pro-
cedures, rules, environment to handle the
scenario (i.e., engine fire in bad weather
on approach to Chicago’s O'Hare Inter-
national airport), so pilotscanimprovetheir
“proficiency” and pass required check
rides. In addition, pilots desire “intrinsic”
knowledge. To maintain proficiency of pi-
loting skills, businessaviatorsare required
to satisfactorily complete periodic FAA-
approved ground schools covering related
aircraft courses. They also must satisfac-
torily complete periodicaly scheduled flight
and simulator checksaccording to FAA and
company standards and procedures. For
that reason, this study was concentrated
on the aviation training market in Dallas,
Texas— amagjor provider of businessavia-
tion training — among the business avia-
tion pilotsat SimuFlitein 2003.

Since there are business aviation pi-
lotsreadily available at SimuFlite, aconve-
nience sampling method was used to draw
the sample from the Dallas/Fort Worth
(DFW) area. Samples from 50 business
aviation pilots were collected from area
businesslocations: SimuFlite, Million Air of
Addison and Piedmont of Love Field Air-
port, Dallas. Incomplete questionnaires
were discarded and an additional sample
was drawn. In order to provide anecdotal
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Figure 2. Decomposed theory of planned behavior (Taylor & Todd, 2001)
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evidence to support the study, interviews
were conducted with key officials from
CAE SimuFliteand with pilot clients.

ANALYSIS OF FINDINGS

Following completion of the survey,
the datawas tabul ated and entered into the
Statistical Program for Social Sciences
(SPSS) software for analysis. Descriptive
statistics were collected for each survey
guestion, and the constructs' independent
variables (survey questions) were tested
for reliability using reliability analysis to
determine a Cronbach’s Alpha(acceptable
a>0.70). Theresults were then used for a
factor analysis using a Varimax rotation.
A value of | > 0.40 was assumed to show

Perceived
Behaviora
Control

Behavioral
intention

Usage
Behavior

strength of relationship between the inde-
pendent variables (survey questions) and
the dependent variables (constructs).

1. Perceived Usefulness

Forty-eight percent of the sample
agreed that online learning will be benefi-
cial for them to get prepared for a check
ride, whereas 28% were neutral and 24%
responded that it will be not be beneficial
to take online training. It was found that
62% of the sample agreed that onlinelearn-
ing improves their ability to get prepared
for a check ride, whereas 16% were neu-
tral and 22% did not agree. 54% of the
sampl e agreed that the advantages of online
learning outweigh the disadvantages,
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Figure 3. Histograms for the perceived usefulness construct
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whereas 26% were neutral and 20% were
negative. However, Figure 3illustratesthat
the response is strongly positive towards
onlinelearning being advantageous. More-
over, 66% of the sample agreed that over-
all, onlinelearning presents advantagesfor
them, whereas 16% were neutral and 18%
thought it would not be advantageous for
them.

Perceived Usefulness resulted in
an unacceptable a phaof 0.6343. However,
the study concludes that pilots are highly
receptiveto the possibility of onlinelearn-
ing as a substitute for current traditional
methods, but could quickly turnif the prod-
uct doesnot provideinteractivity, flexibility
and useful knowledge.

Q2

Std. Dev = 1.55
Mean = 4.6
N =50.00

70

Frequency

Frequency

2. Compatibility

Sixty percent of the sample agreed
that online learning fits well with the way
they take ground training, whereas 14%
were neutral and 26% thought it will not be
compatible with the existing way they are
taking the ground training. Subsequently,
70% of the sample agreed that onlinelearn-
ing is compatible with their work style,
whereas 12% were neutral and 18% think
it will not fit with their existing work style.

3. Ease of Use
The study reveals that 58% of the

sampleresponded that onlinelearningwould
not be more difficult to follow than current
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Figure 4. Histograms for the compatibility construct
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training techniques, whereas 26% were
neutral and 16% thought it would be diffi-
cult to follow. Forty-four percent of the
sampleresponded that onlinelearning would
not require greater mental effort than the
current training environments, 32% were
neutral and 24% thought it would requirea
lot of mental effort. In addition, 36% of the
sampl e responded that onlinelearning was
not frustrating, whereas 28% were neutral
and 36% thought it isoften frustrating. The
authors assume that the response regard-
ing frustration wasmadein comparisonwith
the existing way they are taking ground
training. During pilot interviews, a nega-
tive feedback towards online learning due
to a perceived lack of interactive, audio,
visual and tactical features was noted.
Computer-based training, such as
SimuFlite’'s FasTrack, has caused frustra-
tion and boredom for pilotsin the past.
Sixty percent of the sample respon-
dents expect onlinelearning to be clear and
easy to understand, 20% were neutral and
20% do not expect it to be clear and easily
understandable. The positive response
clearly indicatesthat the mgjority of respon-
dents expect online learning to be user
friendly and easy to operate. Neutral re-
sponses may indicate that they are not sure

Std. Dev = 1.61
Mean = 4.8
N = 50.00

Frequency

what it will belike, whereas negative feed-
back toward clarity and understandability
of online learning may be dueto their pre-
vious experience or lack of awareness of
emerging onlinelearning technologies.

Subsequently, 78% of the samplere-
spondents expect that online learning will
be flexible to interact with, whereas only
8% were neutral and only 14% do not ex-
pect it be flexible. The positive response
clearly indicates that aimost 80% of the
respondents expect onlinetraining to flex-
ible and tailored to their needs. This shows
avery strong desire for flexibility in any
onlinelearning environment.

Finally, the survey reveals that 62%
of the sample respondent expects that
online learning will increase their skill to
get prepared for acheck ride, whereasonly
20% were neutral and only 18% do not
expect it beflexible. The positive response
clearly indicatesthat the mgority of respon-
dentsexpect onlinetraining will be ableto
help get them prepared for check ride at
their own ease and convenience.

4. Peer Influence

Thirty percent of the sample did not
agreethat their friendswill have any influ-
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Figure 5. Histograms for the ease of use construct
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ence on them to take onlinelearning to get
prepared for a check ride, whereas 60%
wereneutral and only 10% believethat their
friends can influence them to a certain ex-
tent. This negative response indicates that
the respondents do not think that they will
beinfluenced by their friendsto takeonline
learning. It was also observed that 32% of
the sample did not agree that their fellow
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N = 50.00

Frequency
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Q10
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Frequency

7.0
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~

70

pilotswill have any influencetotakeonline
learning to get prepared for check ride,
whereas 48% were neutral and 20% be-
lievethat their co-pilotscaninfluencethem
to acertain extent for online learning. The
negative response clearly indicates that
one-third of the respondents do not think
that their fellow pilotswill have any influ-
ence on taking onlinelearning, whereasthe

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



Journal of Distance Education Technologies, 3(1), 20-43, Jan-March 2005 33

Figure 6. Histograms for the peer influence construct
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majority of the respondents provided aneu-
tral response, indicating that they are not
sure whether their fellow pilots will have
any influence on them.

5. Supervisor Influence

The survey reflects that Superior In-
fluence was an important construct, and
advise that more complete research be
conducted in the future. Twenty-eight per-
cent of the respondents agreed that their
supervisor expectsthemtotakeonlinelearn-
ing, whereas a 38% majority were neutral
and 34% did not believethat their supervi-
sor will expect them to take online learn-
ing. The positiveresponseclearly indicates
that 28% of the respondents assumes that
their supervisor might expect that they
should take online learning, whereas the
majority of the respondents provide neu-
tral response, indicating that they are not
surewhether their supervisor will have any
say regarding the interest for online learn-
ing, and one-third of them eliminated the
possibility of superior influencefor online
learning.

Thirty percent of the sample did not
agree that their supervisor will require

Q14
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o
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Q14

onlinelearning, 38% were neutral and 32%
believethat their supervisor might require
itinfuture. The positiveresponseindicates
that one-third of the respondents do think
that in the future they will have no choice,
since their supervisor will demand it;
whereas a slight majority of the respon-
dentsprovided aneutral response, indicat-
ing they are not sure whether their super-
visor will needitinfuture. One-third of the
respondents do not believetheir supervisor
will requireitinthefuture. A survey of the
owner operators may provide valuablein-
sightsand issuggested for future research.
Figure 6 indicatesthat pilotsthink their su-
pervisor will requireonlinelearning, but they
are not quite certain.

6. Efficacy

Seventy-four percent of the sample
agreed that they would feel comfortable
using onlinelearning, 14% were neutral and
only 12% assumed that they would not feel
comfortable using onlinelearning. There-
spondents’ average age was 43. We ex-
pected this generation of pilots to have
much lessconfidencein using onlinelearn-
ing. Sincethegreat majority of respondents
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Figure 7. Histograms for the supervisor influence construct
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assumes that they would feel comfortable
using onlinelearning, webelievetheniche
market of business aviation pilotsis more
receptive for this product than previously
believed. Sixty percent felt confident they
could connect to onlinelearning; 10% were
neutral and 30% assumed that they would
not feel confident. The confidence at be-
ing able to connect onlineindicatesahigh
confidenceand/or expectation of being able
to use onlinelearning anytime, anywhere.

7. Facilitating Conditions Resour ces

Forty-two percent of the sample did
not agree that there would be computer

Figure 8. Histograms for the efficacy construct
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resource constraints for online learning,
whereas 38% were neutral and 20% be-
lievetherewill beresource constraints. The
negative response clearly indicatesthat the
majority of respondents do not think they
will face any resource constraint in using
online courses. Thismay beinterpreted as
thepilots’ belief and expectation that their
existing persona and work computers are
adequate for onlinelearning.

Sixty-six percent of the sample did
not agree that computer resources will be
unavailable when they need to usethem to
take online learning, whereas 22% were
neutral and only 12% believethere will be
enough computer resources to get online
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Figure 9. Histograms for the technology facilitating conditions construct
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when they need. The responseto thisvari-
able indicates a confidence and/or expec-
tation for anytime, anywhere onlinelearn-

ing.
CONCLUSION

Thisstudy explored the emerging op-
portunities and changing expectations con-
tained in the vision of online learning for
thebusinessaviation pilot. It introduced and
compared the concepts, perceptions and
attitudes of onlinetraining for pilotsandits
relevance. The constructs Efficacy (EFF),
Compatibility (COMP) and Perceived Use-
fulness (PU) are clearly seen as the top
three determinants, respectively, of the pi-
lots perceptionsof what qudity onlinetrain-
ing will provide. The responses to Facili-
tating Conditions Resources (FCR) and
Ease of Use (EU) constructs revealed a
high degree of confidencein available re-
sources and personal ability to perform
onlinelearning.

Thenumber of new pilot jobs created
in the next decade is conservatively ex-
pected to grow at more than 40%. In addi-
tion to planned growth, the need to replace
aging businessaviation pilotsasthey retire
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will aso besignificant. Training needswill
therefore grow exponentialy, as will the
expectation by regulatory agencies and
customersthat future aviation training adopt
the best of emerging technol ogiesand tech-
niques.

Theattitude of today’sbusinessavia-
tion pilot is changing rapidly. Two impor-
tant factors that are pushing this change
are (1) thedifferent training needs required
by modern glass-cockpit aircraft, and (2)
the quickly changing awareness by the av-
erage pilot of new technologies, especially
the Internet. Owners and operators of the
business aviation industry will experience
increasing financial pressure, asglobaliza-
tion and substitute products provide cheaper
aircraft charters for the customer and
cheaper training for pilots. To remain com-
petitive and maintain leadership in business
aviation flight training, SimuFlite has an
opportune position to combineitswell-es-
tablished training knowledge and tech-
niques with the cutting-edge technol ogy
of CAE to provide interactive distance
learning.

Pilots expectations of online learn-
ing are high, but not overly demanding of
current and emerging technology. More
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importantly perhapsarethepilots’ attitudes
and beliefs brought out in the research,
which clearly shows trends in the accep-
tance of and confidencein onlinelearning.
Itisvery important that the onlinetraining
experience be highly interactive, with au-
dio, visual and tactilefeatures. It must aso
be very flexible, and easy to understand
and use. Lessons should be modular and
not only providerequired training goal sbut
also permit the pilot to explore deeper if
desired. Real time and/or a virtual class-
room environment were considered very
important to commercid aviation pilots. The
advantages of interactive online learning
will be realized when broadband Internet,
wireless protocol and pilot familiarity con-
verge, and a critical mass of use and ac-
ceptance is achieved.

Initially, to grow to thelevel of online
training described above, a business unit
such as CAE SimuFlite can use current
interactivetechnology such as Simfinity to
offer lesson modules that also combine
some audio, video and textual training si-
multaneoudly. Beforeimplementation, how-
ever, pilot reactions must be tested. Pilot
interviews show that pilots are highly re-
ceptiveto onlinetraining but have a“ show
me’ attitude. Tointroducetoolimited aprod-
uct likely will turn pilots away and makeit
more difficult to attract them in the future.

The business aviation industry is
poised to undergo afundamental changein
thedelivery of flight training toitspilotsin
order to accommodate cost and schedule
pressures. The aviation training companies
that intelligently embrace integrated dis-
tancelearning to compliment flight training
will be ablenot only to provideamore per-
sonalized and differentiated product, but
also to survive the inevitabl e technol ogy-
driven changes.
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Survey Instrument for Commer cial Pilots

1. Theonlinelearning will be of no benefitto me.

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 3 4 5 6 7

2. Using the onlinelearning will improve my abil

ity to get prepared for check ride.

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 3 4 5 6 7

3. The advantages of the online learning will outweigh the disadvantages.

StronglyDisagree Neither

AgreeNor
Disagree
1 2 3 4

StronglyAgree

4. Overall, using the onlinelearning will be advantageous.

StronglyDisagree Neither

AgreeNor
Disagree
1 2 3 4

StronglyAgree
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5. Using the onlinelearning will fit well with theway | take ground training.

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 3 4 5 6 7

6. Using the onlinelearning will fitinto my work style.

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 3 4 5 6 7

7. Instructionsfor onlinelearning will be hard to follow.

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 3 4 5 6 7

8. Using online learning will require alot of mental effort.

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 3 4 5 6 7

9. Using onlinelearning isoften frustrating

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 3 4 5 6 7

10. | expect online learning would be clear and understandable.

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 3 4 5 6 7
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11. | expect onlinelearning to be flexibleto interact with.

StronglyDisagree

Neither
AgreeNor
Disagree

4

StronglyAgree

12. | expect it would be easy for me to become skilful at using online learning to get

prepared for check ride.

StronglyDisagree

Neither
AgreeNor
Disagree

4

StronglyAgree

13. My friendswould think that | should preparefor check ridethrough onlinelearning.

StronglyDisagree

Neither
AgreeNor
Disagree

4

StronglyAgree

14. My fellow pilots would think that | should use online learning to get prepared for

check ride.
StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 4 7

15. My supervisor would think that | should usethe onlinelearning to preparefor check

ride.

StronglyDisagree

Neither
AgreeNor
Disagree

4

StronglyAgree
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16. | will haveto use online learning to conduct ground training because my supervisor

may requireit in the future.

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 4 7

17. 1 would feel comfortable using the online learning on my own.

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 4 7

18. If | wanted to, | could easily connect to get prepared for check ride through online

learning on my own.

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 4 7

19. There will not be enough computer resources for everyone to use for online learn-

ing.
StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 4 7

20. 1 won't be able to use computer resources for online learning when | need it.

StronglyDisagree Neither StronglyAgree
AgreeNor
Disagree
1 2 4 7

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written

permission of Idea Group Inc. is prohibited.



42 Journal of Distance Education Technologies, 3(1), 20-43, Jan-March 2005

APPENDIX B

Acronyms

AERO Aviation Education Reinforcement Option
AICC Aviation Industry Computer-based Training Committee Standards
AT&T American Telegraph & Telephone

CBT Computer Based Training

CEO  Chief Executive Office

CRM  Customer Relationship Management

DVD Digita Video Disk

ERP Enterprise Resource Planning

FAA Federal Aviation Administration

FMS  Flight Management System

FOQA Flight Operations Quality Assurance

HDTV HighDefinition Television

HTBT Hoalistic Technology Based Training

IBM International Business Machines

IDRS Internet-based Decision Research System
JAVA  Programming Language Developed for the Web
MGT  Management

NASA Nationa Aeronauticsand Space Administration
PRM  Partnership Relationship Management

SOLO Structure of the Learning Outcome

us United States

WML  Wireless Markup Language

XML  Extensible Markup Language
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