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Abstract

Becoming an airman in America requires one to passor more Federal
Aviation Administration (FAA) knowledge tests. Femme airmen tests, commercially
available study guides exist which contain a qoeséind answer database nearly
identical to the database used to generate offfd@ knowledge tests. This research
determined whether deliberate memorization of golestand answers from a
commercially available source is a common studyhkt This research also examined
whether airmen knowledge test applicants performetke poorly on an unpublished
assessment of aeronautical knowledge than thegmpeetl on their official knowledge
test. It was determined that 88% of research@patints agreed or strongly agreed that
they attempted to memorize questions and answarsdrcommercially available source
while studying for their FAA knowledge test. Fuetimore, on average applicants
performed more poorly on an unpublished assessofi@@ronautical knowledge than on
their official FAA knowledge test. The differene@s sufficient to be considered
statistically significant when all research quessiovere retained. When the most
ambiguous research question was omitted from tleeiledion of results, the statistical

significance was lost.
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CHAPTER | - INTRODUCTION

Becoming an airman in America requires one to passor more Federal
Aviation Administration (FAA) knowledge tests. Tdeetests are computer based and
timed at various lengths, usually around two hougery test consists of questions with
three multiple choice answers to choose from. gpliaant is shown one question at a
time until all are answered or the applicant ruasas time. After completion, the
applicant is informed of their score nearly immeelya

At present, many companies and businesses offeimigasolutions designed to
simplify the study process. Some of these profesdly rendered training aids have
guestion and answer databases associated withvwhezh are very representative of the
actual FAA question and answer databases usedhtage official airmen knowledge
tests. An individual studying to pass many ofwvhaous FAA airmen knowledge tests
can purchase literature or software that contautstabase of hundreds if not thousands
of questions and answers representative of thelegtiestions and answers used by the
FAA to generate official knowledge tests.
FAA Knowledge Tests

At present, many sample questions for many airkmenviedge tests are available
on the Federal Aviation Administration (FAA) weles{Sample airmen knowledge, n.d.).
Up-to-date questions, along with answers whichnateavailable from the FAA website,
are made commercially available. Private compasaneeavor to provide complete
comprehensive databases. Consider this claim tmadae publisher, Aviation Supplies
and Academics: “ASA’s Test Preps include questems$ answer stems representative of

all FAA knowledge exams” (ASA: test prep seriesl. npara. 1). Another publisher,



Gleim, claims to offer “the easiest, fastest, arabt-expensive means of passing the FAA
knowledge test” (Gleim products: private pilot FAAowledge test, n.d., para. 1). This
provision of questions and answers does not nedgssacourage the applicant to
understand the subject. When the questions angeasiso tests are made commercially
available, the possibility that applicants will @ador to obtain a passing grade through
rote memorization instead of genuine scholarshgpstndy becomes a reality.
Publishing the questions and answers to testsex@gbowerful temptation for the
applicant to memorize questions and answers andomdgisely inflating applicants’
knowledge test scores. However, it is importamdte that the FAA does not presently
publish the entire question database (Airman kndgédgest questions, n.d.). Itis also
important to note that even if a student were tdgtsolely by attempting to memorize
guestions and answers from commercially availabtalthses, the student would still
garner some aeronautical knowledge. Considemthatviation rulemaking committee
convened to study the issues with airmen knowlédging stated “rote learning of facts
may assist in understanding and is often a negepsatr of learning” (A report from the
airman testing standards and training aviationmnaléng committee to the Federal
Aviation Administration, n.d., p. 3). The commétalso found that “some areas of the
test require verbatim recall of specific data andwledge of aviation that simply has to
be memorized” (A report from the airman testinghderds and training aviation
rulemaking committee to the Federal Aviation Adretration, n.d., p. 3).
Test Credibility

Much has been written about the credibility otdetesigned to evaluate

knowledge for the issuance of credentials. Acaaydo authors Norcini and Shea,



credibility depends greatly on standards. Withardgo standards, Norcini and Shea ask,
“(a) Who set the standard? (b) how was the stansktftiand (c) is it realistic?” (Norcini

& Shea, 1997, p. 40). One of the most importaitéita Norcini & Shea set is that
“standard setters should have the right qualifteei (Norcini & Shea, 1997, p. 41). Do
entities that exist in order to profit monetaritgrin selling test prep literature and
software possess the proper qualifications necg$saet appropriate standards for the
very tests their literature and software addreAsthe behest of such groups, the FAA
currently involves interests likkviation Supplies and Academi€¢8SA), Aircraft

Owners and Pilots Association (AOPA) and Gleimhe process of evaluating testing
policy (Namowitz, D. n.d.a).

Additional research is needed to evaluate the ®¥fEess of FAA knowledge
tests. As previously stated, authors Norcini ahdagSassert that the credibility of a test is
partly determined by the test standard and whethaot it is realistic (Norcini & Shea,
1997). Is it realistic to accept a passing scora test, for which the applicant had
advance knowledge of the questions and answeevi@snce that the applicant
understands the subject? To be sure, airmen kdgeleest results do not indicate what
methodology the applicant used while studying. Ewer, the existence of test database
facsimiles stipulates that question and answer migatmn cannot be precluded as a
possible study method.

Authors Fanjoy, Young and Dillman suggested tk#@&texams may be useful for
collegiate aviation programs. Traditionally admstrators have relied on FAA issued

certificates to serve this purpose (Fanjoy, YounDi8man, 2005). These concerns



suggest doubt may exist within the industry conicgrmow well FAA airmen knowledge
tests evaluate aeronautical knowledge.

Investigations have been made to determine ifesttgdat two year or four year
collegiate Airframe and Powerplant (A&P) progranesfprm better on FAA knowledge
tests. Data showed negligible differences in sc@@mmey, Schultz, Schultz, 2004).
Could this be because the FAA knowledge test appigcinvolved in that study had
advance notice of what questions were on theis?egtuthors Evers, Sijtsma, Lucassen,
and Meijer (2010), while discussing the Dutch rewprocess for evaluating the quality
of psychological tests, make the following stateten

Construct-related evidence should support the cthahthe test measures
the intended trait or ability. This concerns ansae questions such as
“what does the test measure?” and “Does the teasune the intended
concept or does it partly or mainly measure somegtkise?” (p. 306)

To that end, how well are FAA airmen knowledgedeseasuring aeronautical
knowledge? A powerful temptation to study the gioes and answers to FAA airmen
knowledge tests is created by the existence of centially available question and
answer databases. Is the existence of such databagelated to test scores?
Recognizing a Problem May Exist

Recently, the FAA recognized that there may bedssssociated with airmen
knowledge testing procedures and took action. y#ar2011 changes were made to the
databases used to compile at least three FAA aiknewledge tests. As one might
expect, this resulted in “unusually high numbergitift-applicant failures” (Changes to

FAA knowledge test question banks affecting tessiogres, 2011, March 3, para. 1).



Does this support the claim that some test appghkcaremorize question and answer
pairings from commercially available databasegudys? More investigation is needed
to answer this question.

Initial Industry Response to FAA Solution

Regardless of what these increases in failure ratBcate about possible study
methods employed by test applicants, test prembases went on damage control.
Dauntless, a provider of software based trainindg &r FAA airmen knowledge tests
rebuked the change, stating, “we fully agree whih EAA that knowledge test content
should be updated periodically to reflect changegchnology, regulation, doctrine and
other factors. However, simply dumping completadyv content into test banks without
making this information known to test prep andrmnag providers is counterproductive”
(Statement regarding recent FAA test question obsngd., para. 4). AOPA, along with
the National Association of Flight Instructors (NA\EBIso expressed a lack of satisfaction
with the database change and even went so farragest an elimination of the new test
guestions associated with the three first affetdsts. “In a joint letter with the National
Association of Flight Instructors (NAFI), AOPA catl on the FAA to restore the
previous test questions, and expunge failures wftasts from student records”
(Namowitz, D. n.d.a, para. 3).

In response to these database changes, AOPA laadindustry groups have
advocated less abrupt changes to the test datablaskstry groups want to be included
in the process of changing and updating airmen keage test databases. “The FAA,
responding to an outpouring of criticism from AORAd others for unannounced

changes to the knowledge testing system, has pednbistter coordination with the flight



training industry on future reformgNamowitz, D. n.d.a, para. 1). AOPA reports that
“officials of the FAA’s Airman Testing Standards Bch met April 20 with AOPA and
other industry participants to address concernsitatitanges that without notice altered
the content of numerous knowledge test questioRyapiking failure rates”
(Namowitz, D. n.d.a, para. 2). The industry shaledrs who attended this meeting
included“NAFI, the General Aviation Manufacturers Assoaiatj the Society of
Aviation and Flight Educators, King Schools, Jegme#\viation Supplies and
Academics (ASA), Gleim, Computer Assisted Testiegvige (CATS), LaserGrade, and
others”(Namowitz, D. n.d.a, para. 19).

In response, the FAA convened a committegtovide a forum for the U.S.
aviation community to offer its experience and ekipe in the elements of aeronautical
knowledge and aeronautical experience requireddtar operation in today’s National
Airspace System (NAS)"Aviation rulemaking committee (ARC) reports, nubtice of
availability summary section, para. 1). After lgeimder review for some time, the FAA
is reported to have “embraced a majority of an swlyi committee’s recommendations
for improving the testing materials in a promptwhaf support for the joint effort with
the aviation industry to improve pilot knowledgst&® (Namowitz, D. n.d.b, para. 1).
The report from the airman testing standards aaiditrg aviation rulemaking committee
makes nine broad recommendations concerning FAAerknowledge test construction
policies. Recommendation five is of great concern.

(A report from the airman testing standards aaohiing aviation rulemaking
committee to the Federal Aviation Administratiord.h found the following in

recommendation five:



The FAA should return the knowledge test item goedbank to the
public domain by December 31, 2012, in a way thaihtains the integrity
of questions requiring calculations on interpolasian accordance with
the guidance below:

e Remove numbers from questions that require caloulaor
interpolations.

e For scenario-based questions testing risk manageshitis,
remove any facts and numbers that determine theppate
course of action, such as wind direction.

e For questions that appropriately test rote knowdgggovide a
sufficient number and variety of questions to easaroad
knowledge (such as airspace requirements, regnfgtand airport
signage and markings).

After 3 to 5 years, the FAA should determine whethis appropriate to
make the question bank, completely or in part, nblip, provided the
following conditions have been met:

e The advisory group identified in recommendatiora$ heen
operating for a minimum of 3 years and will conBrto operate
for knowledge tests for every certificate or rating

e The advisory group has reviewed all test questionse.

e Correlation between knowledge tests and practeststindicates

that the new testing system has not been effertigesating



airmen who demonstrate improved knowledge and risk
management skills. (p. 31)

This recommendation suggests the FAA should pulbjisgstions and answers in
the short term and should consider discontinuirgattactice of publishing questions and
answers in the future. The recommendation is pateld on the existence of an
“advisory group identified in recommendation onA’réport from the airman testing
standards and training aviation rulemaking committethe Federal Aviation
Administration, n.d., p. 31). According to recoemaation one, the aviation rulemaking
committee specifically views it as appropriate tiet advisory group be partially made
up of “providers of aviation training materials” (&port from the airman testing
standards and training aviation rulemaking committethe Federal Aviation
Administration, n.d., p. 7). Some of these adwisgnoup members may profit from
preserving a status quo in which test applicants pirchase the latest training software
or literature, specifically tailored to individuairmen knowledge tests, will have a
reasonable expectation of seeing many of the exasttremely similar questions on
their official tests as they saw during their sasdi Necessarily, business interests
predicated on selling these databases wish tche@ecbntinuation. Is it possible for an
industry who sells “the easiest, fastest, and {eagensive means of passing the FAA
knowledge test” (Gleim products: private pilot FAAowledge test, n.d., para. 1) to
promote test soundness if doing so would negativepact profits? The important
guestion is: what impact does the existence of siathbases have on the airmen
knowledge tests? More specifically, can it bevaithat a positive correlation exists

between the existence of these commercially aVail&st prep question databases and



test scores instead of a positive correlation betwapplicant actual aeronautical
knowledge and test scores?

How well the FAA airmen knowledge tests evaluamaautical knowledge must
be evaluated. While performing such an evaluatime, must consider the availability of
test prep software and literature of a nature piesly described. It is possible that
current industry norms do encourage fundamentatistanding of aeronautical
knowledge. Perhaps the commercial availabilityest database facsimiles bolsters
aeronautical understanding. Perhaps studentssintpgrate these test prep software
and literature solutions into a well-rounded staasthodology. When used in
conjunction with ground school, collegiate training textbook study, the compilations
of test question databases may solidify the fouadaif knowledge being gleaned in
more traditional study methods. What does casbton this possibility is that following
the 2011 database change to three FAA airmen kulgwleests, there were “unusually
high numbers of pilot-applicant failures” (Change$AA knowledge test question
banks affecting testing scores, 2011, March 3,.dgraMore study is needed to
determine with statistical certainty the causehefelevated failure rate.

Standardized Testing in Other Arenas

Many aspects of one’s life involve written testing. public school today, what is
known as high stakes testing has become normate8t performance is often used not
only to evaluate the student, but also the teacsiiaff or faculty of a school system.
“Today, many school districts are mandating test®¢asure student performance and to
hold individual schools and school systems accdulat@r that performance”

(Appropriate use of high-stakes testing in ourarasi schools, n.d., para. 2). To that end,
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many teachers in public schools are teaching téetbte Literature with specific
examples and strategies for modifying teacher tigcienas the date of such tests
approaches is widely available. Some teachergdundators advocate this method of
instruction as useful for augmenting student scorestandardized tests. Additionally,
they proclaim that instruction techniques which gpecifically tailored for the test at
hand are beneficial to the students’ ongoing acadsutcess (Kontovourki, S., &
Campis, C. 2011). Other studies have found thatataduate Record Examination
(GRE), another form of standardized testing, islaable tool when used to predict the
future performance of students who are acceptedgraduate programs. Finn (2004)
found that “the GRE has value as a predictor adesttiperformance” (p. 33). Other
sources take a much more dim view of standardiestd.t The National Center for Fair
and Open Testing is an example of an organizatiahregards standardized testing in a
poor light. “Tests that measure as little and@srly as multiple-choice tests cannot
provide genuine accountability” (How standardizesting damages education, 2007,
para. 6). The National Center for Fair and Opestiig also finds that “pressure to teach
to the test distorts and narrows education” (Haamagardized testing damages education,
2007, para. 6).
Investigation Needed

Applicant ability to treat FAA knowledge testsrashing more than an exercise
in rote memorization is a subject requiring furthrerestigation. It has been shown that
commercially available study guides designed tdifate applicant passage of FAA
knowledge tests are available. These study gatiempt to provide their customers

with a facsimile of the actual database used t@gga the official test for which they are
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preparing. Undoubtedly, memorization of some krealgke or information is necessary
in this industry. Memorization of information istninherently unscrupulous and can
complement an honest attempt to learn as much@ssgble about a subject.
Investigation is needed to determine whether th&t@xce of these commercially
available databases encourages a fundamental tertidirgy of aeronautical knowledge
or whether they encourage rote memorization. DA KAowledge tests evaluate
applicant understanding of aeronautical issuesetheey assessments of memorization
skills? This research will shed light on theseiéssand provide answers to three primary
research questions.
Research Questions
Data must be collected with the intention of ea#ihg the effectiveness of FAA
airmen knowledge tests. What is specifically iasting is how well FAA airmen
knowledge tests evaluate aeronautical knowledges. khown that commercially
available databases exist which are representatitree databases used to compile
official FAA airmen knowledge tests. Does the &ige of such databases have a
positive correlation with applicant’s test scores?
This research is focused upon and designed to&ealhree primary research

guestions. Those questions are as follows:

1. Is memorization of questions and answers from angeraial source a

common study method?
2. lIs there a positive correlation between memoriratibtest questions and

answers and official FAA test scores?
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3. Is there a difference between FAA knowledge testescand test scores

on an unpublished assessment of similar aerondhosvledge?
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CHAPTER Il - METHODOLOGY

The investigative method for this research waslémiify individuals who had
recently taken or would soon be taking the FAA atévpilot, commercial pilot or
instrument pilot knowledge test. These individuaée administered a brief multiple
choice test. The test these individuals were adteired was specifically designed for
this research. Three different tests were writterttis research which correspond to the
private, commercial and instrument knowledge tesishort, the research tests were
multiple choice tests covering aeronautical infaliorathat was very similar to the
aeronautical information covered on the official&ARnowledge test that participants
had recently completed: private, commercial orrumsent. Following completion of the
multiple choice research test, research particgpaetre administered a brief Likert scale
survey. The survey was intended to ascertainaméion concerning study methods and
effectiveness. Research participants provideddabkearcher with their official FAA
knowledge test score; these test scores were thapared with research test scores
using a t test. In this way, each participant séras their own control group for
determining the answers to the three aforementioesearch questions. Data from
survey analysis also contributed to answering tivagry research questions.
Participants

Permission to conduct this study was received fiteerMiddle Tennessee State
University (MTSU) Institutional Review Board (IRBfSee Appendix A for IRB
approval form. Written consent was obtained franrtipipants utilizing the IRB
informed consent document. See Appendix B foirf@med consent document.

Voluntary cooperation of flight students at MTSUsaspught to obtain the sample.
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These students were in pursuit of private, instminoe commercial pilot credentials.
Data was collected from these volunteers usingptheiously mentioned Likert scale
survey, multiple choice research tests and by déagitheir official score on their most
recent FAA airmen knowledge test. During constamcof the research, emphasis was
placed on the brevity of the three previously namid research tests. Brevity was
necessary in the tests so as to not discouragatmtearticipants from voluntary
participation. Acquiring enough volunteers forfgtént data collection being partially
dependent on how much effort a volunteer mustmot participation with the research,
tests lengths were abbreviated from that of the kAdwledge tests being represented.
These tests were administered to 41 applicantseofFAA private, instrument, or
commercial pilot knowledge tests. Within the saenpli 41 total participants there were
seven private applicants, 19 instrument applicand,15 commercial applicants. To
obtain the sample, it was necessary to identifwiddals preparing for and intending to
take the aforementioned tests. Contact was matthethng chief and assistant chief flight
instructors at MTSU. The assistant chief flighgtmictor provided a list of flight students
enrolled in flight labs during the fall 2012 sengestThis list included the student’s
name, email address, airmen test they are takiga{p, instrument or commercial) and
the final date they must submit a passing gradeléss requirements. Typically,
students are required to turn in a passing gradae@abovementioned FAA airmen
knowledge tests approximately two weeks beforestiteof each semester. Once the
aforesaid list and IRB approval was secured, teeaich could proceed. Contact was
made with the flight students. During initial caot the research was briefly explained,

via e-mail, and voluntary participation was sokdit In order to facilitate voluntary
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participation, the primary researcher visited MT8&kses corresponding to the pursuit
of private pilot, instrument pilot and commercidbpcredentials or AERO 2230
professional pilot I, AERO 3210 professional pilptand AERO 3215 commercial flight
fundamentals respectively. During these visits,rsearch was described and the
informed consent documentation was explained. olatig the completion of informed
consent documentation, research volunteers condplleéeresearch airmen test associated
with whichever of the three FAA tests they rececthynpleted. Research volunteers
were also given a Likert scale survey concerningystmethodologies they employed
while preparing for their tests. The score frorateparticipant’s official FAA
knowledge test was recorded. The scores from thetlofficial FAA knowledge test and
the research written test were analyzed using ahmadtt test. In this way, each student
served as their own control group.
Research Construction

This research relied upon multiple choice tessjraey, and participants’ scores
on their official FAA knowledge test in order torggate meaningful data. Multiple
choice tests are particularly useful. They realdihd themselves to quantitative studies
and the data produced from a multiple choice testraightforward. This research
utilized three multiple choice tests. They areespntative of the FAA private pilot,
commercial pilot, and instrument pilot knowledgst$e The private, commercial and
instrument tests written for this research are foiwmnappendixes C, D and E,
respectively. As previously stated, these tesigegpresentative of official FAA
knowledge tests. More specifically, these teststlae same format as their FAA

counterpart; multiple choice with three answer chsi The questions appearing on each
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of this study’s three tests were specifically talbto be representative of, but not
identical to, some of the questions and subjectsrea on their FAA companions. The
guestions ascertain aeronautical knowledge sirtolarhat is ascertained on the official
FAA knowledge test being represented. To ensusents true, questions were sourced
and inspired by, but not identical to, the mostenr Gleim FAA knowledge test prep
literature. Using current Gleim preparation litera, it was ensured that each question
represented aeronautical knowledge that is higkéhl to be part of the database
currently in use for generating the FAA knowledgsts$ in question. The research tests
used in this research were brief, much more soti@fFAA knowledge tests they
represent. This was necessary in order to ensiffieient voluntary participation to
produce a useful sample size for statistical amalySonsidering that the test would be
brief, questions were authored for their represemtaf core aeronautical knowledge
that is appropriate for the level of airmen cectife being sought. In order to certify that
these questions met the aforementioned criterizemfy appropriate for their audience,
worded properly, free from unnecessary complicatbmmfusion, misleading
phraseology, and above all representative of thenaetical knowledge that is assessed
on the official FAA knowledge test in question,skeesearch tests were vetted using a
panel of aviation experts. The panel includedhfligstructors who currently instruct on
a near daily basis, MTSU'’s chief and assistantfdhght instructors for its FAA
regulation part 141 flight school, a profession&tdor a regional carrier, two aerospace
graduate faculty members, and the department chdis panel ensured the validity and

appropriateness of the questions which constiheaddsts written for this research. The
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valuable opinion of these industry experts sereegréatly enhance the legitimacy of the
research.

This research also made use of a five questioart_gcale survey. Likert scale
surveys have the ability to make queries whichtedicandid response about one’s
experience or opinion, which make them very appab@rand useful for research such as
this. The information gathered is usually qual&in nature. What is particularly
useful about Likert scales is that they allow quatve analysis of qualitative data. The
Likert scale used here was designed to ascertéancdacerning study methods along
with individual experiences concerning knowledgeatkeduring official FAA testing.

The Likert scale survey is found in Appendix F.isTstudy’s Likert survey was also
vetted using the aforementioned panel of experts.
Instruments

The primary difference between the research taslshe FAA’s knowledge
tests is that applicants did not have access teeearch test questions and answers
before they took the tests. Compilations of thialolase used for the assembling of the
research tests are not available for purchase amaomization.

The test questions found in the appendices arprthtuct of a great deal of input
from the previously mentioned experts. Test validi paramount for this experiment.
The feedback received from the panel of experteveng the research questions
ensured that each question is appropriate for tlogvledge being assessed. The
difficulty associated with the research tests’ gioes is commensurate to that of the

official FAA knowledge tests being represented.
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Test Questions Examined

The rationale behind the subject matter and phtaggdor each question from
each test written for this research will be exptain Note that the entire private,
commercial and instrument tests written for thsseagch are reproduced as research
participants saw them in appendices C, D, anddpedively. The description will
establish why the correct answer is correct andifipect of each incorrect answer that is
responsible for it not being true or correct. Téason for each questions’ inclusion in
the three research tests will be examined.

The primary tool these research questions providbeir investigative abilities to
answer the three primary research questions liew/itlnin the specific subject or
phraseology of each question, but within the spefatct that these research questions are
not available in commercially available study geid&kesearch participants did not have
the ability to purchase commercially available gstgdides representative of the research
tests’ questions because such a thing does ndt é&a@sh research question is designed
to be representative of similar knowledge subjeatten and difficulty as that of the
official test they represent. They are also al¢hme format (three answer choice,
multiple choice) as official FAA knowledge tesfEhese questions represent an
investigation into aeronautical knowledge assodiat#h private, commercial and
instrument FAA knowledge tests of commensurate &ramd subject matter. These
guestions are the product of the review of the arimesearcher and a committee of

industry professionals and experts.
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Private questions.

The first question on the private pilot researdt (see Appendix C) checks for
student awareness of aerodynamics regarding statsinderstanding of aircraft
performance is a basic requirement for privatet pjalmwledge. It is essential that
aviators of all levels have a basic understandfrgeoodynamics. Pilots must not only
understand what a stall is, they must understarat falators contribute to stall formation
or occurrence. Pilots must understand how to iadustall if so desired and how to
recover from a stall if necessary. An understagqainthe consequences of power-on and
power-off stalls, including spin entry and recovasyessential knowledge for any safe
aviator. With aerodynamics being inextricably cected to flight, it was necessary for
this research to include aerodynamics questiorts’iprivate pilot test. An entire
chapter of the Gleim 2012 private pilot knowledgst tstudy guide is dedicated to
aerodynamics (Gleim, I. N., & Gleim, G. W., 2011Qd)he fact that an aircraft may be
stalled at any airspeed is an aerodynamic truthishespecially important for flight
safety.

The second question from the private pilot resetesh(see Appendix C)
investigates student comprehension of basic fliggttumentation. A basic
understanding of the functionality of cockpit instrents commonly found in light
general aviation (GA) aircraft is an essentiallgkil private pilots. Aircraft
instrumentation is well represented in study guidiesigned to assist one in preparation
for the FAA private pilot knowledge test (GleimN., & Gleim, G. W., 2011c). Aircraft
instruments designed to provide essential fliglé ddout airspeed, altitude, attitude,

heading, rate of climb, and rate of turn have sinties and differences. Attitude
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indicators, heading indicators, turn and bank iatiics and turn coordinators are
gyroscopic instruments while airspeed, altitudel aertical speed are provided by
instruments that make up part of the pitot-staggteam. Understanding what instruments
are gyroscopic and how they are powered (pneunfigtaraelectrically) along with what
instruments rely on static pressure, pitot preseut®th is an essential aspect of
possessing the necessary knowledge to be a sateraviVhile private pilots are not
expected or required to have the same proficiendyumderstanding with aircraft
instruments that an instrument rated pilot is rezito have, private pilots must possess
a basic understanding of the functionality of comnrestruments. Question two from
the private pilot test associated with this redeascertains proficiency in common
instruments’ basic functionality. Selection ofianorrect response for this question
would be indicative of a fundamental misunderstagdif the workings of basic flight
instruments.

Question three from the private pilot research (®s¢ Appendix C) checks for
student awareness of potential flight hazards. eGnperson becomes a private pilot,
they are allowed to operate at almost any civiaport in the United States. This
means they will have the privilege of operatingriaege transport category aircraft.
These aircraft generate vortices that could be vergnt and hazardous to light single
engine GA aircraft. Therefore, safety dictates grevate pilots are cognizant of what
wingtip vortices are, how they are formed, hazasisociated with them and how to
avoid them. Furthermore, there are nine questsasciated with wake turbulence or
wingtip vortices in the 2012 Gleim private pilosterep literature (Gleim, I. N., &

Gleim, G. W., 2011c).
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The fourth question on the private pilot reseaedt (see Appendix C) represents
an investigation into student understanding ofipent regulatory issues. Regulations
dictate the way flights will be conducted and aasi@ilots will perform. Private pilots
must understand the regulations relevant to thedlyn which they participate. This
guestion was constructed for its probative value faderal aviation regulation (FAR)
comprehension. Instead of being unnecessarilyusomg, this question poses a real
world scenario in which regulations dictate propehavior. An entire chapter of the
2012 Gleim private pilot knowledge test prep litara is dedicated to the subject of FAA
regulations. There are nearly 200 questions indhapter (Gleim, I. N., & Gleim, G.

W., 2011c). An understanding of FAA regulationgssential for any pilot.

The fifth question from the private pilot reseatekt (see Appendix C) also
measures student awareness of regulations. Ameaimust understand the regulations
that govern the aspect(s) of aviation they arellpged to participate with. This question
appropriately measures understanding of regulaspasifically governing private pilot
privileges. As previously mentioned, regulations alarge part of the 2012 Gleim
private pilot knowledge test study guide (Gleim\I, & Gleim, G. W., 2011c). Thisis
indicative of how large a percentage of the offi€iAA knowledge test is devoted to
aviation regulations.

The sixth question from the private pilot reseaedt (see Appendix C) measures
understanding of aircraft performance and weathetiofs. Both subjects are represented
in the Gleim 2012 private pilot knowledge test stgdide. In fact, each of those
subjects has an entire unit or chapter dedicatéaeio study (Gleim, I. N., & Gleim, G.

W., 2011c). Subjects and concepts so well repteden common study guides and
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therefore represented in official FAA knowledget @® appropriate for inclusion in this
research.

The seventh question from the private pilot redesest (see Appendix C)
investigates how well aeromedical factors are ustded by students. Aeromedical
factors can enhance or diminish flight safety deloggnon what a flight crew knows
about such factors and how such knowledge is impiteed. Aeromedical factors along
with decision making constitute an entire unit bajgter in the 2012 Gleim private pilot
knowledge test study guide (Gleim, I. N., & Glei@, W., 2011c). Subject inclusion in
common study guides is indicative of subject inidnson official FAA knowledge tests.

The eighth question from the private pilot resedest (see Appendix C)
measures student understanding of weather facteoimted with thunderstorms.
Aviation weather is well represented in the 2018i@lprivate pilot FAA knowledge test
study guide. Thunderstorms present severe flighahds and their avoidance is
advisable (Gleim, I. N., & Gleim, G. W., 2011c}.id essential that all pilots understand
thunderstorm development and appreciate the hattaegigepresent.

The ninth question from the private pilot reseaedt (see Appendix C) is
representative of a real world scenario dealingarily with regulations. As previously
mentioned, regulations are a large aspect of th@ Peim private pilot knowledge test
study guide making up an entire unit or chaptee(i®@] I. N., & Gleim, G. W., 2011c).
This indicates that the official FAA private knowllge test will include questions which
are regulatory in nature.

The tenth question from the private pilot resedesh (see Appendix C) measures

student understanding of weight and balance issWwasght and balance issues are very
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important for flight safety. It is important thewery pilot understand how to perform
weight and balance computations. Pilots must ajgeethe ramifications of locating an
aircraft center of gravity outside of the manufaetis specified range. Weight and
balance is part of an entire chapter or unit in20&2 Gleim private pilot knowledge test
study guide (Gleim, I. N., & Gleim, G. W., 2011cJhis indicates a confidence within

the FAA knowledge test prep industry that weighd Aalance issues are well represented
within the databases used to generate official FpAiate pilot knowledge tests. These
reasons demonstrate the appropriateness that sutiexrt matter be addressed and
represented within the private pilot test desigioedhis research.

The eleventh question from the private pilot reskedest (see Appendix C)
investigates student comprehension associatedaivitaft powerplant systems. Pilots
must possess an understanding of the systems ahthaar aircraft. An entire chapter is
dedicated to instruments, engines and system®i@d@h2 Gleim private pilot knowledge
test study guide (Gleim, I. N., & Gleim, G. W., 2@). A basic understanding of aircraft
magnetos and their function is essential for pevaltot proficiency. This question is
representative of powerplant knowledge appropf@t@rivate pilot proficiency and skill
level.

The twelfth question from the private pilot resdatest (see Appendix C)
ascertains aerodynamic understanding. All pilogsinpossess an understanding of
aerodynamic issues and principles. Airplanes anddynamics make up an entire
chapter or unit in the 2012 Gleim private pilot iwtedge test study guide (Gleim, I. N.,

& Gleim, G. W., 2011c). The inclusion of aerodynesarelated questions in common
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private pilot knowledge test study guides is inthieaof their inclusion in official FAA
private pilot knowledge tests.
Commercial questions.

You will find that some questions appear on mbentone of the tests written for
this research. This is deliberate and is reprasiestof actual redundancy in flight
training. More specifically, it is representativeactual redundancy in common training
aids and test prep literature commercially avadabid is therefore likewise
representative of redundancy in official FAA knodgde test database subject matter
(Gleim, I. N., & Gleim, G. W., 2011a; Gleim, I. N&, Gleim, G. W., 2011c).

The first question from the commercial pilot resbatest (see Appendix D)
explores student comprehension of aerodynamice. siudy of aerodynamics is integral
to flight training at many levels. All pilots mugtasp and understand issues associated
with lift, weight, thrust and drag. Therefore, @@ynamics is reviewed for commercial
pilot applicants. Airplanes and aerodynamics malgean entire chapter or unit in the
2012 Gleim commercial pilot knowledge test studidgyGleim, I. N., & Gleim, G. W,
2011a). The inclusion of aerodynamics related esin common commercial pilot
knowledge test study guides is indicative of tiectusion in official FAA private pilot
knowledge tests.

The second question from the commercial pilot nesetest (see Appendix D)
measures student comprehension of instrumentatidihee function thereof. Unit two
of the 2012 Gleim commercial pilot knowledge teaty guide is titled “Airplane
Instruments, Engines, and Systems” (Gleim, I. NGl&im, G. W., 2011a, p. v). The

unit has 45 questions. Airspeed indicator alont wirn coordinator issues and
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functionality are explored (Gleim, I. N., & Gleirg. W., 2011a). This is powerful
evidence that aircraft instrumentation will be eg@nted in the official FAA commercial
pilot knowledge test.

The third question from the commercial pilot resbaest (see Appendix D)
examines regulatory understanding in students.laggtion of this question was
delivered above and is reproduced here for connegrieAll pilots need to be aware of
the regulations that govern their types of flyiffigegulations are representative of a
significant aspect of flying. Evidence that federaation regulations are a significant
aspect of the official FAA commercial pilot knowlgeltest database is attained in the
fact that an entire unit of the 2012 Gleim commarpilot knowledge test study guide is
dedicated to their investigation (Gleim, I. N., &@n, G. W., 2011a).

The fourth question from the commercial pilot reshdest (see Appendix D)
deals with weather related issues and how thegtadiecraft performance and longevity.
Weather related factors, airplane engines andumstnts are all represented in the Gleim
2012 commercial pilot knowledge test study guide((@, I. N., & Gleim, G. W.,
2011a). Commercial pilots must know and understhadssues associated with winter
preflight activities that are seasonally unique esqgresent activities not normally
performed. Advanced pilots such as commercial pipplicants need to understand the
relationship proper engine care and maintenancavhiagpowerplant reliability and
longevity. The same is true for instruments.

The fifth question from the commercial pilot resgatest (see Appendix D)
concerns itself with weight and balance, which abotes directly to flight safety. The

importance of flight safety is amplified in the easf the commercial pilot while
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exercising commercial privileges. Weight and be&issues represent a significant
percentage of the study material found within tB&2Gleim commercial pilot
knowledge test study guide (Gleim, I. N., & Gleié, W., 2011a). This question and
one found in the private pilot research test arg samilar. Weight and balance issues
are represented in common study material for dutptivate and the commercial pilot
knowledge tests (Gleim, I. N., & Gleim, G. W., 2@1Gleim, I. N., & Gleim, G. W.,
2011c). This is indicative of the importance ofigi# and balance to pilot study. This
research question is an honest analysis of thehivaigd balance comprehension of the
research participant.

The sixth question from the commercial pilot resbaest (see Appendix D)
measures student understanding of aeromedicak$ac@eim devoted a significant
amount of their 2012 commercial pilot knowledgd stady guide to the study of
medical issues as they relate to aviation. Stumty@uis titled “Aeromedical Factors and
Aeronautical Decision Making” (Gleim, I. N., & Gla, G. W., 2011a, p. v). The
inclusion of aeromedical subject matter in commommercially available knowledge
test prep study guides is powerful evidence thatesquestions within the official FAA
guestion database are representative of similgestumatter. As with all questions
found within the research tests of this study, thusstion was constructed because it is
representative of knowledge that is assessed witleiofficial FAA test it represents.
The question represents a straightforward assessmeéns not deliberately confusing.
Issues associated with nighttime vision acuitydarectly relevant to flight safety.

The seventh question from the commercial pilotaedetest (see Appendix D)

explores student understanding of weight and balawd! pilots must grasp weight and
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balance issues. Weight and balance questionssesgra significant aspect of the 2012
Gleim commercial pilot study guide and are therefoell represented in the FAA
database used to generate official commercial kilotvledge tests. Question seven
from this research’s commercial pilot test représarnstraightforward assessment of
one’s understanding of weight and balance termgyglaamely the datum.

The eighth question from the commercial pilot resledest (see Appendix D)
investigates student comprehension of aircraftit@iogy. Specifically, this question
ascertains whether or not students understand eanatitutes a high performance
aircraft. This simple question is a straightfordvassessment of basic aircraft
terminology. Any commercial applicant should béeab define the qualities which
constitute a high performance aircratft.

The ninth question from the commercial pilot reshaest (see Appendix D)
assesses student familiarity with regulations. UR&@ns constitute an entire chapter or
unit of the 2012 Gleim commercial pilot knowledgam study guide. Over 125
guestions are devoted to Federal Aviation Regulatwithin the Gleim 2012 commercial
pilot study guide (Gleim, I. N., & Gleim, G. W., 20a). This is indicative of how
important regulation comprehension is for commemiat applicants. The fact that an
entire chapter of a major commercially availablewledge test study guide is dedicated
to this subject is highly indicative of its inclosi within the database used to generate
official FAA commercial pilot knowledge tests.

The tenth question from the commercial pilot reskeaest (see Appendix D)
ascertains applicant understanding of aircraftqgyerance issues. Commercial pilots,

being likely to operate increasingly complex anavpdul aircraft, must understand the
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issues associated with such systems. Aircrafop@idnce constitutes a significant
portion of the 2012 Gleim commercial pilot knowledgxam guide (Gleim, I. N., &
Gleim, G. W., 2011a). This is indicative of it€iasion within the database used to
generate official FAA commercial pilot knowledgste

Instrument questions.

The first question from the instrument pilot resbatest (see Appendix E)
simultaneously investigates applicant comprehensfameather related issues and
aircraft instrumentation issues. These subjeesvatl represented in the Gleim 2012
instrument pilot knowledge study guide. Both ar@ instruments and aviation weather
have an entire chapter dedicated to their studgifgll. N., & Gleim, G. W., 2011b).
This is powerful evidence that these topics wilMal represented on official FAA
instrument knowledge tests.

The second question from the instrument pilot nesetest (see Appendix E)
represents an investigation into applicant undedstey of airplane instrumentation and
the functionality thereof. The 2012 Gleim instrurhpilot knowledge test study guide
contains 73 questions pertaining to airplane imsénts. In addition to that, an entire
chapter is dedicated to the study of attitude umsemt flying (Gleim, I. N., & Gleim, G.
W., 2011b). Aircraft instrument functionalityuse is very well represented within
common commercially available knowledge test stguigles. This is indicative of a
consensus among test preparation literature provitiat such subject matter is included
within the database used to generate official FAgtrument knowledge tests.

The third question from the instrument pilot resbaest (see Appendix E) is

representative of aircraft instrumentation and gaton. This question specifically
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investigates applicant comprehension of specifisgaional instrumentation; namely,
distance measuring equipment (DME). To say thsttument pilot applicants must
understand issues associated with navigation leyeete to instrumentation is an
understatement. This question represents a stiaiglard analysis of applicant
comprehension of DME functionality. Navigation ®ms have an entire chapter or unit
dedicated to their study within the 2012 Gleimrastent pilot knowledge study guide.
The chapter is made up of more than 90 questiolesn(Gl. N., & Gleim, G. W., 2011b).
The inclusion of such a question within the instemtnknowledge research test is
appropriate.

The fourth question from the instrument pilot reshdest (see Appendix E)
explores applicant understanding of issues assacwaith aviation weather services. Itis
essential that all pilots appreciate the risks @ased with adverse weather and are
knowledgeable about services designed to inforrmtbeweather conditions. Aviation
weather services represent an entire unit or chaptiein the 2012 Gleim instrument
pilot knowledge study guide. Within that chapteere are more than 80 questions
associated with weather services (Gleim, I. N., l&i@, G. W., 2011b). Such emphasis
on a subject in a commercially available FAA knadge study guide is indicative of its
inclusion within the database used to generateiaffFAA knowledge tests.

The fifth question from the instrument pilot res#atest (see Appendix E)
inspects comprehension of both instrumentationtfon@nd regulatory procedure. This
guestion represents a real world scenario in wpildts must understand their
instruments, how they function, what data they @néand what regulatory issues govern

the phase of flight in which they find themselv&ich issues are represented in
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commercially available instrument knowledge testigtguides and are therefore
appropriate for inclusion within this research’stmment pilot research test (Gleim, I.
N., & Gleim, G. W., 2011b).

The sixth question from the instrument pilot reshaest (see Appendix E)
investigates pilot understanding of aeromedicaioiac More specifically, this question
investigates understanding of visual illusions.ttBwider than usual and down sloping
runways may give an illusion that the pilot is aggarhing at a lower than normal altitude.
Approaching a runway that is narrower than usual onaate the opposite illusion; that
the aircraft is higher than it truly is (GleimN., & Gleim, G. W., 2011b). Pilots who
perceive their aircraft to be higher than normayattempt to rectify the situation by
reducing power. This situation could lead to slotiian usual approach speeds. This
guestion represents the least straightforward ourest all three research tests associated
with this research. It therefore has been iderttiis the weakest aspect of this research
and the most likely basis for criticism. Nonetlsslevisual illusion comprehension and
recognition is represented in the Gleim 2012 imstrat knowledge study guide (Gleim,

l. N., & Gleim, G. W., 2011b). This inclusion ofigstion subject matter within
commercially available study guides provides jusdtion for its inclusion within the
research test.

The seventh question from the instrument pilotaegetest (see Appendix E)
explores applicant comprehension of weather relpbethomenon. Proper understanding
of the driving forces behind changing weather seasial for the instrument rated pilot.
Aviation weather constitutes an entire chapterror of the Gleim 2012 instrument pilot

knowledge test study guide (Gleim, I. N., & Glei@, W., 2011b). Inclusion of aviation
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weather related questions in common commercialalable instrument knowledge test
study guides constitutes their inclusion withirstresearch’s instrument pilot test.

The eighth question from the instrument pilot resledest (see Appendix E)
ascertains navigational systems comprehensionhemdftinctionality along with
procedural requirements associated with their ddese issues are well represented in
the Gleim 2012 instrument pilot knowledge test gtgdide. Navigation systems and
regulations each have a chapter or unit dedicatéiueir study within the aforementioned
guide (Gleim, I. N., & Gleim, G. W., 2011b). Inslon of subject matter heavily
represented within commercially available instrutigrowledge test study guides in this
research’s instrument pilot research test is ap@at®

The ninth question from the instrument pilot resbadest (see Appendix E)
examines applicant familiarity with aviation weatlservices. All pilots must be able to
interpret aviation routine weather reports. Awatiweather services constitute an entire
chapter or unit of the 2012 Gleim instrument pknbwledge test study guide. Within
this chapter there are over 80 questions (GleiM,,I& Gleim, G. W., 2011b). Itis
appropriate to represent subject matter in thisaedh'’s instrument pilot written test that
is heavily represented in common commercially amd study guides.

The tenth question from the instrument pilot reskeaest (see Appendix E)
represents a real world scenario in which knowleafgegulations is needed to
understand appropriate actions. This straightfaivessessment investigates applicant
knowledge of common aviation regulations. Aviatregulations make up a significant

amount of common commercially available instrumerdwledge test study guides
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(Gleim, I. N., & Gleim, G. W., 2011b). Inclusiori such subject matter is appropriate
for the instrument pilot research test.

Survey

The survey associated with this research (see App&i) represents an
investigation into applicant study methods and méplres. Specifically, this survey
determines if applicants attempted to memorizetqpesand answers from a
commercially available study guide. The survey alstermines if applicants felt as
though they recognized questions and answers fnemmemorization sessions during
their official FAA knowledge test. The survey stk applicant opinion about the
effectiveness of commercially available study gsideboth preparing them to pass the
associated FAA knowledge test and preparing thebe teafe and effective aviators.
Finally, the survey determines the amount of tiqpeliaants dedicated to their

preparations for their official FAA knowledge test.
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CHAPTER Il - RESULTS
The data produced using the research tests alwthbFAA scores wasn(= 41)

analyzed using a t test. The sample was analyzadgregaten(= 41) and as individual
subject groups: private & 7), commercialr(= 15) and instrument(= 19). The
aggregate analysis along with the instrument arslyas conducted with and without a
particular question appearing on the instrumerdaesh test. The Likert scale survay (
= 41) was also quantified to facilitate the exti@ciof perspective from the data and to
provide additional data associated with answetiegprimary research questions.

Written Tests

Private group.

To determine more about the role memorization plais official scores on FAA
knowledge tests, a t test was used to determingighdicant difference, if any, between
scores on official FAA knowledge tests and scoresm unpublished assessment of
similar aeronautical knowledge. Scores on the bhghed test and official test from the
private group were not significantly differeni) = .792, p <.05. Although private
applicants, on average, performed more poorly onrgrublished assessment of
aeronautical knowledg®A = 82.14,3D = 4.88) than on the official FAA private pilot
knowledge M = 87.71,SD = 14.77), the average difference was not suffityegreat to

be considered statistically significant. The rasults are posted in Table 1.



Table 1

Raw scores and means for private group

FAA Research
Test Test
83 100
88 83.33
83 100
83 83.33
92 75
90 58.33
95 75
Mean Mean
87.71 82.14
Standard | Standard
Deviation | Deviation
14.77 4.88
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Note: Microsoft Excel

Commercial group.

The t test was used to determine the statisticalgvant difference, if any,
between scores on official FAA commercial pilot iwtedge tests and non-published
assessments. Scores were not significantly diffeye the unpublished assessmeént,
(14) =.744, p < .05. Applicants did perform mpo®rly on the unpublished assessment
(M = 84.66,SD = 18.84) than on the official FAA knowledge telst £ 88.53,3D =
4.48). However, the average difference betweeresamn the official FAA commercial
pilot knowledge test and the commercial pilot reslkedest associated with this research
were not great enough to be considered statistisgghificant. Raw data is produced in

Table 2.



Table 2

Raw scores and means for commercial group

FAA Research 90 100
Test Test 90 100
88 40 93 80
93 70 88 80
92 80 90 100
81 100 90 50
81 90 Mean Mean
92 100 88.53 84.67
87 100 Standard | Standard
80 90 Deviation | Deviation
93 90 4.48 18.84

Note: Microsoft Excel

Instrument group.

The t test was again employed to determine thisttally relevant difference, if
any, between scores on official FAA instrument kiemge tests and scores on an
unpublished assessment of similar aeronautical ledye. The instrument analysis was
conducted twice, once with all questions appeavimghe research instrument test, once
with one question omitted. Question six was ide&tias the most likely source of
criticism for this research. While visual illus®are associated with runways which are
more wide or more narrow than normal, along withways with unusual sloping
characteristics, this question is the least sttbogivard. The researcher recognized this
guestion as the most weak aspect of this reseadthrzalyzed data with and without its
inclusion. For the analysis without question #ite research tests were graded and

scored as a nine question test, omitting question3ata from both analyses follows.
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For the analysis with question six, research @agdnts perform more poorly, in a
statistically relevant way, on an unpublished assest of instrument aeronautical
knowledge than on their official FAA instrument kmedge testt (18) = 3.243, p < .05.
Average scores on official FAA instrument knowledgsts 1 = 80.53,SD = 7.23) were
greater than on that of an unpublished assessient70,3D = 17.32). This difference

was sufficient to be considered statistically ral#v Raw data is provided in Table 3.

Table 3

Raw scores and means for instrument group

FAA Research 85 70
Test Test 77 30
75 70 75 60
80 60 90 90
75 60 76 70
” 80 Mean Mean
80 60 80.53 70
90 90 Standard | Standard
83 80 Deviation | Deviation
63 40 7.23 17.32

Note: Microsoft Excel

When the analysis was conducted with questiosiikted from the research
instrument test, significance was lost. Reseasattigipants still performed more poorly
on the research tes¥l(= 76.02,9D = 18.61), than on their official FAA instrument
knowledge testMl = 80.53,9D = 7.23), but not in a statistically significantyy&(18) =

1.274, p <.05. Raw data is provided in Table 4.
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Table 4

Raw data and means for instrument group with question 6 omitted

FAA Research 85 77.77

Test Test 77 33.33
75 .t 75 66.66
80 66.66 90 88.88
75 59.95 76 77.77
” 88.88 Mean Mean
80 66.66 80.53 76.02
90 100 Standard | Standard
83 88.88 Deviation | Deviation
63 44 .44 7.23 18.61

Note: Microsoft Excel

Aggregate.

The t test was used to analyze all data colleftted private, commercial and
instrument applicants in aggregate. This analysis conducted both with and without
guestion six from the research instrument testtechit When question six from the
research instrument test was included, participp@tiormed more poorly on the
research tests than on the official FAA knowledggd in a statistically significant way
(40) = 2.707, p < .05. Research participants storere poorly on the research tddt£
84.68,3D = 7.04) than on their official FAA knowledge t¢bt = 77.44,SD = 18.48).

Raw data is provided in Table 5.
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Raw data and means for all groups with no question omissions
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FAA Research

Test Test
83 100
88 83.33
83 100
83 83.33
92 75
90 58.33
95 75
88 40
93 70
92 80
81 100
81 90
92 100
87 100

80 90
93 90
90 100
90 100
93 80
88 80
90 100
90 50
85 50
85 80
75 70
80 60
72 80
75 60
77 80
80 60

90 90
83 80
63 40
85 70
77 30
87 80
83 90
75 60
90 90
92 90
76 70
Mean Mean
84.68 77.44
Standard | Standard
Deviation | Deviation
7.04 18.48

Note: Microsoft Excel

Statistical significance was lost when the t tasilysis was performed to the

entire sample with question six from the instrunteisearch test omitted40) = 1.644, p

<.05. The entire sample’s average scores wererlow an unpublished assessment

(with the omission of question six from the instemhresearch test\(= 84.68,SD =

7.04) than on their official FAA knowledge teM € 80.23,3D = 18.15). However, this

difference was not sufficient to be consideredstiaally significant. Raw data is

produced in Table 6.
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Raw data and means for all groups with question 6 from instrument research test omitted

FAA Research 80 90 90 100

Test Test 93 90 83 88.88
83 100 90 100 63 44.44
88 83.33 90 100 85 77.77
83 100 93 80 77 33.33
83 83.33 88 80 87 88.88
92 75 90 100 83 88.88
90 58.33 90 50 75 66.66
95 75 85 55.55 90 88.88
88 40 85 88.88 92 100
93 70 75 77.77 76 77.77
92 80 80 66.66 Mean Mean
81 100 72 88.88 84.68 80.23
81 90 75 55.55 Standard | Standard
92 100 77 88.88 Deviation | Deviation
87 100 30 56.66 7.04 18.15

Note: Microsoft Excel
Survey

The data produced using the Likert scale survey fgmendix F) was compiled
and graphed. The question responses are showmmefprivate, commercial and
instrument groups individually and in aggregatde Tesponse distributions for the
private group are below in Figures 1-5. The respdfistributions for the commercial
group are in Figures 6-10. The response distobstior the instrument group are in
Figures 11-15. The response distributions forethiire sample are in Figures 16-20.

Private group.

It was foundthat 57% of participants from the private groupidated that they
agree or strongly agree that they attempted to meequestions and answers from test

prep software or literature while studying for theAA knowledge exam. Investigation
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revealed that 100% of participants from the privgt@up recognized 41% or more of the
guestions on their official FAA knowledge exam frdineir studies. It was found that
57% claim to have recognized 81% - 100% of the Gpes on their official FAA
knowledge exam from their studies. Research deeal/that 100% of research
participants from the private group agreed thatroencially available test prep material
represented an effective way for them to preparéhieir FAA knowledge exam. It was
found that 86% of research participants from thegpe group agreed that commercially
available test prep material prepared them to feeasal effective pilots. The total time
private group research participants dedicatedepgming for their FAA knowledge test
varied greatly. Responses concerning time studgimpreparing are produced in Table

5. Raw data for the private group is produceBigures 1-5.

Participants Who Agree They Memorized

Questions and Answers While Studying
3.5

2.5

2

1.5 B Response Frequency
. Question 1

0.5 I I
O T T T T

Strongly  Agree Neutral Disagree Strongly
Agree Disagree

~

Figure 1: Participant response to survey question 1 ingligahat participant attempted
to memorize questions and answers from test priéwa® or literature while studying,
private group
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Percentage of Questions Recognized on
Official Knowledge Test From Studies

4.5

3.5

2.5

2
1.5
1
0s l
0 T . | |

0%-20% 21%- 41%- 61% - 81% -
40% 60% 80% 100%

Figure 2: Percentage of questions participants reporteagrézing on their FAA
knowledge test from their studies, private group

® Response Frequency
Question 2

~

Participants Who Agree That Commercially
Available Study Material was Effective

B Response Frequency
Question 3

S P N W b~ U1 OO N

Strongly  Agree Neutral Disagree Strongly
Agree Disagree

Figure 3: Participant response to survey question 3 reggrparticipant perception that
commercially available test prep material was dectize means of studying for and
passing their FAA knowledge exam, private group
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Participants Who Agree That Commercial
Study Guides Enhanced Their Safeness

5 ® Response Frequency
Question 4

1 N
O T T T T 1

Strongly  Agree Neutral Disagree Strongly
Agree Disagree

Figure 4: Participant response to survey question 4 reggrdgreement that using
commercially available test prep material prepdhedn to be a safe and effective pilot,
private group

Hours Dedicated to Studying With
Commercially Available Study Guides

2.5

1.5

m Response Frequenc)

1 Question 5
O -

- 912 12 - 15 5+

Figure 5: Participant response to survey question 5 reggrdours dedicated to studying
for their FAA knowledge exam with commercially dahie test prep material, private

group

~




43

Commercial group.

It was found that 93% of participants from the coancral group indicated that
they agreed or strongly agreed that they attentpt@temorize questions and answers
from test prep software or literature while studyfor their FAA knowledge exam.
Research uncovered that 100% of participants flmcbommercial group recognized
61% or more of the questions on their official FR#owledge exam from their studies.
Additionally, 47% claimed to have recognized 81%0% of the questions on their
official FAA knowledge exam from their studies.was found that 93% of research
participants from the commercial group agreed mmsfly agreed that commercially
available test prep material represented an efteetay for them to prepare for their
FAA knowledge exam. It was found that 47% of reskegarticipants from the
commercial group agreed or strongly agreed thatnceroially available test prep
material prepared them to be safe and effectiv9ilThe amount of time commercial
group participants dedicated to preparing for tR&A knowledge test varied greatly
with the most common response being between sbnaredhours. Raw data for the

commercial group is produced in Figures 6-10.
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Participants Who Agree They Memorized
Questions and Answers While Studying

® Response Frequency
| Question 1

T T T T T T 1

Strongly Agree Neutral Disagree Strongly
Agree Disagree
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Il

Figure 6: Participant response to survey question 1 ingligahat participant attempted
to memorize questions and answers from test priéwa® or literature while studying,
commercial group

Percentage of Questions Recognized on
Official Knowledge Test from Studies

® Response Frequency
Question 2
T T T T T 1

0%- 21%- 41%- 61%- 81%-
20%  40% 60% 80%  100%

Figure 7: Percentage of questions participants reporteagrézing on their FAA
knowledge test from their studies, commercial group
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Participants Who Agree That Commercially
Available Study Material was Effective

12

10

® Response Frequency
. Question 3

2 l
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Strongly  Agree Neutral Disagree Strongly
Agree Disagree

Figure 8: Participant response to survey question 3 reggrparticipant perception that
commercially available test prep material was dective means of studying for and
passing their FAA knowledge exam, commercial group

Participants Who Agree That Commercial
Study Guides Enhanced Their Safeness

4
3
® Response Frequency
2 Question 4
1 I
O T T T T 1

Strongly  Agree Neutral Disagree Strongly
Agree Disagree

~

Figure 9: Participant response to survey question 4 reggrdgreement that using
commercially available test prep material prepadhean to be a safe and effective pilot,
commercial group
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Hours Dedicated to Studying With
Commercially Available Study Guides

m Response Frequenc)

3 Question 5
2

1’] l I I

O .

- 912 12 - 15 5+

~

Figure 10: Participant response to survey question 5 reggrdours dedicated to
studying for their FAA knowledge exam with commallyi available test prep material,
commercial group

Instrument group.

Research showed that 95% of participants fromnkgument group indicated
that they agreed or strongly agreed that they atednto memorize questions and
answers from test prep software or literature wsiitelying for their FAA knowledge
exam. Research indicated that 84% of participfate the instrument group recognized
61% or more of the questions on their official FRAowledge exam from their studies.
Only 26% claimed to have recognized 81% - 100%efquestions on their official FAA
knowledge test from their studies. Investigatiodicated that 95% of research
participants from the instrument group agreed mmmgfly agreed that commercially

available test prep material represented an efkegtay for them to prepare for their
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FAA knowledge exam. Research indicated that 53%esdarch participants from the
instrument group agreed or strongly agreed thatheeroially available test prep material
prepared them to be safe and effective pilots. &rheunt of time instrument group
participants dedicated to preparing for their FA#owledge test varied greatly with the
most common response being fifteen or more hoResy data for the instrument group

is produced in Figures 11-15.

Participants Who Agree They Memorized
Questions and Answers While Studying
10
9 .
8 .
7 .
6 .
j B Response Frequency
3 Question 1
2
1 .
0 A T T T T - T 1
Strongly Agree Neutral Disagree Strongly
Agree Disagree

Figure 11: Participant response to survey question 1 inghgdahat participant attempted
to memorize questions and answers from test priéwa® or literature while studying,
instrument group
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Percentage of Questions Recognized on
Official Knowledge Test from Studies
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10
8
6
® Response Frequency
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2
o -l || || ]

0% - 20% 21% - 40%41% - 60%61% - 80% 81% -
100%

~

Figure 12: Percentage of questions participants reporteagrézing on their FAA
knowledge test from their studies, instrument group

Participants Who Agree That Commercially
Available Study Material was Effective

[any
o

B Response Frequency
Question 3

O R N W b U1 O N O ©

Strongly  Agree Neutral Disagree Strongly
Agree Disagree

Figure 13: Participant response to survey question 3 reggrdarticipant perception that
commercially available test prep material was dective means of studying for and
passing their FAA knowledge exam, instrument group
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Participants Who Agree That Commercial
Study Guides Enhanced Their Safeness

® Response Frequency
Question 4
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Figure 14. Participant response to survey question 4 reggrdgreement that using
commercially available test prep material prepadhean to be a safe and effective pilot,
instrument group
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Commercially Available Study Guides
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Figure 15: Participant response to survey question 5 reggrdours dedicated to
studying for their FAA knowledge exam with commaettyi available test prep material,
instrument group
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Aggregate.

Research showed that 88% of participants from tiieeesample indicated that
they agreed or strongly agreed that they attentpt@temorize questions and answers
from test prep software or literature while studyfor their FAA knowledge exam. It
was found that 88% of participants from the ergaeple recognized 61% or more of the
guestions on their official FAA knowledge exam franeir studies. Furthermore, 39%
claimed to have recognized 81% - 100% of the qoeston their official FAA
knowledge test from their studies. Research fahatl95% of research participants from
the entire sample agreed or strongly agreed thatrarcially available test prep material
represented an effective way for them to preparéhieir FAA knowledge exam. Only
56% of research participants from the entire saragteed or strongly agreed that
commercially available test prep material prepdhesn to be safe and effective pilots.
The amount of time all participants dedicated &ppring for their FAA knowledge test

varied greatly. Raw data for the sample aggreigateoduced in Figures 16-20.
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Participants Who Agree They Memorized
Questions and Answers While Studying

Strongly  Agree Neutral Disagree Strongly
Agree Disagree
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Figure 16: Participant response to survey question 1 ingigahat participant attempted
to memorize questions and answers from test priéwa@ or literature while studying,

sample aggregate
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Figure 17: Percentage of questions participants reporteagrézing on their FAA
knowledge test from their studies, sample aggregate
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Participants Who Agree That Commercially
Available Study Material was Effective
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Figure 18: Participant response to survey question 3 reggrdarticipant perception that
commercially available test prep material was dective means of studying for and
passing their FAA knowledge exam, sample aggregate

Participants Who Agree That Commercial
Study Guides Enhanced Their Safeness
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Figure 19: Participant response to survey question 4 reggrdgreement that using
commercially available test prep material prepahean to be a safe and effective pilot,
sample aggregate
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Hours Dedicated to Studying With

Commercially Available Study Guides
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Figure 20: Participant response to survey question 5 reggrdours dedicated to
studying for their FAA knowledge exam with commaettyi available test prep material,
sample aggregate
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CHAPTER IV — DISCUSSION

The first research question, “Is memorization aésfions and answers from a
commercial source a common study method?” can dwered by evaluating Tables 1,
6, 11 and 16. Table 16 demonstrates in an ovemihglway that most research
participants endeavored to memorize questions asmexs from a commercially
available study guide while preparing for theina#l FAA knowledge test. It was found
that 88% of research participants agreed or styoagileed that they attempted to
memorize questions and answers from commercialiylahe test prep literature or
software. The instrument group was most pronedmarizing questions and answers,
followed by the commercial group and finally thevate group. The percentage of
research participants within the instrument, conumaéand private group who attempted
to memorize questions and answers from a commbrenailable source was 95%, 93%
and 57%, respectively.

The answer to the second research question,&ts npositive correlation
between memorization of test questions and ansaverofficial FAA test scores?” was
answered by performing matched t test analysiesgarch participants’ scores on their
official FAA knowledge test and an unpublished ass&nt of similar aeronautical
knowledge. As previously mentioned, scores wenetan an unpublished assessment
of similar aeronautical knowledge than on offidt#@A written knowledge exams. The
average difference was great enough within theeesimple and within the instrument
group to be considered statistically relevantotimer words, research participants’

average performance was lower on the researcthtsion their official FAA
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knowledge test. It was so much lower that a diedilty relevant difference was
produced.

This statistical significance comes with a cave®s. mentioned in chapters Il and
lll, one question on the instrument written reshdast was identified as the weakest
aspect of this research. The researcher, idemgjfthis question as the most likely source
of criticism for this research, analyzed data vaitid without the selected question. When
the research is conducted with question six froeiistrument written research test
omitted this statistical significance is lost frdroth the instrument and aggregate groups.
It should be noted that only the instrument and@ggte groups have statistical
significance. This significance is only retainedem all questions from the instrument
written research test are retained.

The third research question, “Is there a diffeeebetween FAA knowledge test
scores and test scores on an unpublished assessinsentlar aeronautical knowledge?”
is answered in similar fashion to the second retequestion. Results determine that
there is a difference between FAA knowledge testecand test scores on an
unpublished assessment of similar aeronautical ledge. On average, research
participants performed more poorly on an unpublishgsessment than they did on
official FAA knowledge tests. This average diffiece was only statistically significant
in certain previously elaborated upon circumstances

This research can be used to demonstrate thakdsifomemorization was a
common study method of those pilot applicants wieoevsampled. Although this
research does not clearly demonstrate it, thisystad be used to support claims that

memorization of questions and answers, insteadrafdmental understanding of
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aeronautical knowledge, is a factor in positiveresmf FAA knowledge tests. Research
participants, like all FAA airmen knowledge tesphgants, had advance knowledge of
the questions and answers within the databasetagggherate the FAA knowledge test
they took. Additional investigation is needed &ietmine with more confidence if the
availability of this advance notice is positivelyrelated with FAA knowledge test
scores.

Recommendations

In order to ensure that applicants for FAA credsdathave not memorized
guestions and answers from commercially availablgces so as to enhance their
performance on FAA knowledge tests, regulators rak& simple but effective
measures. First, those measures must include regisample questions and answers
from the public domain. Secondly, the databased ts generate FAA knowledge tests
must be updated on an ongoing and frequent basis. will ensure that commercially
available sources of near facsimile representatiafficial question and answer
databases will be too difficult and costly to connamly produce.

As previously described, test prep companies mgy@y individuals to take
various FAA knowledge tests. These professiorstltékers endeavor to memorize the
guestions and answers presented to them duringaffieial knowledge test. Later,
these individuals document as much of their tegisstions and answers as they can
remember. While this process would be difficulptohibit, it would be easy to make the
fruits of such labor nearly useless. Provideddhi@bases used to generate official
knowledge tests are updated rapidly enough anquedtions are expunged rapidly

enough, test prep providers would not be able tmtaia sufficiently accurate and
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complete compilations of test questions for thasailations to be commercially viable.
A team of additional FAA employees dedicated exekly to the task of airmen test
database updating would be required. Additionalg recommended that regulators
add two additional distractor answers to each questProvided FAA airmen knowledge
tests consisted of multiple choice questions with &nswer choices instead of three, the
possibility of test applicants guessing correctithaut possessing a sufficient
understanding of the issues presented within tlestepn will be greatly diminished.

Such policy changes will help ensure that hondsblacship and deliberate study
are necessary to achieve high scores on FAA kn@eléekts instead of simple rote
memorization. Such policy changes will shift FAAdwledge testing from an exercise
in rote memorization to one that is representativa thoughtful effort to understand
aeronautical issues. Such policy changes willaF&®\A knowledge tests to evaluate
aeronautical knowledge instead of memorization ssy
Limitations and Future Research

Future research faces significant challenges assocwith the development of
the research tests associated with the study. tlQuesleveloped for inclusion within the
research tests of similar future research must ae@tinding criteria. Such questions
must evaluate similar aeronautical knowledge aswhich is evaluated on the official
FAA knowledge test being represented. Researcstigns must be presented in a
format identical to that of official FAA knowleddests; they must be of a difficulty level
and confusion level commensurate with that of tifieial knowledge test being
represented. Research questions must not onlythreeatorementioned criteria of

similar difficulty, identical format, and similamiowledge being assessed; but must also



58

be sufficiently different from those found on ofitknowledge tests to be viable for
inclusion in similar research.

This research was skewed by the source of its samigie entire sample used in
this research was made up of collegiate studerapnofessional pilot program at Middle
Tennessee State University. In order to makeldessed inferences about the entire
population of United States FAA airmen knowledg# spplicants, a larger and more
diverse sample is needed. Future research ofilsmature must involve a sample of
collegiate and non-collegiate airmen knowledge apsiicants. Efforts must be made to
ensure that multiple collegiate programs are regmtes! within the portion of the sample
derived from collegiate programs. Efforts musbdie made to ensure that the sample
includes non-collegiate applicants from many regiofthe nation. Future research must
use a sample whose diversity resembles that adritiee population of FAA airmen
knowledge test applicants. Future research wdstull@nefit greatly by increasing the
number of questions making up each of the resdasth it contains to coincide with the

number of questions found within each official kriedge test being represented.
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Diate: 1121201

Middle Tennessee State University Institutional Review Board
Informed Consent Document for Research

2

Principal Investigator: Michaesl Aaron Counts
Study Title: Airmen Written Testing, an Investigation in Test Legiimacy
Institution: Middle Tennessee State University

MName of participant Age:

The fiollownng information is prowsded to infiorm you about the research project and your participation in it. Please read this form
mwmmmwammummmmmmwmmwwm You will be guen
an opportunity to ask questions, and your queskons will be answered. Also, you will be given a copy of this consent form.

Your participation n this research study is voluntary. You are also free o withdraw from this study at any time. In the event
new information becomes available that may affect the risks or benefits associated with this research study or your willingness
to participate in it, you will be notified so that you can make an informed decision whether or not to continue your participation
in this study.

For additional information about giving consent or your rights as a parficipant in this study, please feel free fo
contact the MTSLU Office of Compliance at (615) 484-8018.

1. Purpose of the study:
‘fou are being asked to parficipate in a research study designed to collect data about Federal Aviation
Administration (FAA) airmmen writien tests and how effective they are at ascertaining asrcnautical
knowledge.

2. Description of procedures to be followed and approximate duration of the study:
If you agree to be in this study, you must have recently taken either the private, instrument, or commercial
FAA written test. Youw will provide the researcher with the score you achieved on your FAA test You also
will be asked to complete a brief (between10-12 guestion) multiple choice test pertaining to aeronautical
knowledge. Finally, you will be asked to complete a brief § guestion survey. It should require no more
than fifteen minutes. of your time o complete all aspects of this research study.

3. Expected costs:
Participation will not cost you anything except your time.

4. Description of the discomforts, inconveniences, andfor risks that can be reasonably expected as a
result of participation in this study:
| do not anticipate any risks to you participating in this study other than those encountered in day-to-day
life.

5. Compensation in case of study-related injury:-
MTSL will not provide compensation in the case of study related injury.

6. Anticipated benefits from this study:

a) The potential benefits o science and humankind that may result from this shedy are a greater
understanding of issues associated with FAA aimmen written tests.

b) There are no personal benefits you should expect from participating in this survey.

7. Alternative treatments available:
There is no alternative means of participating in this study.

8. Compensation for participation:
There is no compensation for participating in this study.

8. Circumstances under which the Principal Investigator may withdraw you from study participation:
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Appendix B: IRB Consent Form (continued)

Should the principal investigator believe you are cheating in some way, your data will be withdrawn from
the study.

10. What happens if you choose to withdraw from study participation:
Should you choose to withdraw from the study you will be thanked for your ime. Mo further
comespondence will ocour.

11. Contact Information. If you should have any questions about this research study or possible injury,
please feel free fo contact Michael Aaron Counts at (B64) 554-0159 or my Faculty Advisor, Dr. Wendy
5. Bechman at [615) 494-8755

12. Confidentiality. All efforts, within reason, will be made o keep the personal information in your research
record private but total privacy cannot be promised. Your information may be shared with MTSU or the
govemnment, such as the Middle Tennessee State University Institutional Review Board, Federal
Government Office for Human Research Protections, if you or someone else is in danger or if we are
reguired to do so by law.

13.

I hawve madﬂﬁsilfnrmedcnnntdnmntmdm material contained in it has been explained to
me verbally. | understand each part of the document, all my questions have been answered, and |
freely and voluntarily choose to participate in this study.

Diate Signature of patientivolunteer

Consent cbtained by:

Diate Signature

Printed Mame and Tite
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Appendix C: Private Pilot Questions
These questions are intended for Private pilotiegpts:

1. Select the true statement with regard to aircraft.
A. Aircraft may stall at any airspeed.
B. Aircraft must be operating near Vso in order tdlsta
C. Aircraft may not be stalled while operating at sjge&0% greater than
Vso.

2. Pitot-static systems are necessary for some diastfuments. Regarding these
systems, select the true statement.

A. Pitot pressure usually drives two gyroscopic insieats and one or
more gyroscopic instruments are usually electiyaddiven. This is
for redundancy

B. Pitot static systems typically drive three instruntse the airspeed
indicator, altimeter and turn and bank indicator.

C. One instrument typically relies on both pitot atatis pressure to
operate.

3. Wake turbulence or wingtip vortices are a phenameesulting in temporary
changes to the air near operating aircraft. Whtabement most correctly
describes wake turbulence?

A. Wing tip vortices do not affect light twin aircrdfecause the two
propeller slipstreams destroy the vortices befoey interact with the
wings.

B. One option for avoiding wingtip vortices generabgdarge aircraft is
to delay departure.

C. One option for avoiding wingtip vortices generabgdarge aircraft is
to stay below the flight path of a preceding aificra

4. What expenses associated with a flight may a Rripaot allow their passengers
to pay?

A. Private pilots may allow their passengers to pagadts associated
with a given flight in which they act as Pilot inrmmand.

B. Private Pilots must pay all costs associated witlght in which they
act as Pilot in command.

C. Private Pilots and their passengers must pay edpaak of fuel, oil,
rental fees, and airport fees.
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Appendix C: Private Pilot Questions (continued)

5. Special VFR allows pilots to fly with reduced weatthhequirements. Select the
true statement.

A.

B.

C.

Only while on a special VFR clearance may a priysite operate
above 18,000 Feet MSL.

Private pilots must have an instrument rating astriiment rated
aircraft to operate Special VFR during the day.

Private pilots must have an instrument rating astriiment rated
aircraft to operate Special VFR at night.

6. Select the true statement with regard to aircraffggmance.

A.

At high altitude true airspeed increases. Pilatgling at high altitude
airports should approach at a 10% slower indicatespheed than
normal to avoid landing long.

Density altitude is higher when temperatures amvalstandard and
humidity is high.

High density altitude is desirable because airgrafformance is
augmented in such conditions.

7. Select the true statement with regard to hypoxia.

A.

B.

Hypoxia is alleviated during high altitude unpreszed flight without
oxygen by climbing.

Hypoxia is prevented by requiring flight crew usgglemental
oxygen all times above 14,000 feet MSL when prezation is not
available.

Hypoxia can be described as overutilization of e@tygy the body for
varying reasons and actually enhances night viaguity in pilots.

8. Thunderstorms have distinct stages of developm8atect the true statement.

A.

B.

The incipient stage of a thunderstorm is the Stage and is
characterized by severe wind shear and turbulence.

The cumulus stage of a thunderstorm is the fiegjeseand is
characterized by mostly downdrafts and severe sier and
turbulence.

. The mature phase of development is the time oftgseatensity and

is characterized by updrafts and downdrafts.
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Appendix C: Private Pilot Questions (continued)

9. Who is responsible for determining that an aircimfiafe for a proposed flight?
A. The owner is responsible for determining an aitdea$afe for each
flight.
B. The pilot in command is responsible for determirangairplane is
safe for flight.

C. Aircraft owners are required by law to always maimtheir aircraft in
airworthy condition.

10. Select the true statement with regard to weightkzadance.

A. Weight and balance will shift as fuel is burnedlight. Therefore, a
calculation should be made for before flight cois, inflight
conditions, and landing conditions.

B. If weight and balance calculations show that acorait is under gross
weight and within C.G. limits before flight, it impossible for fuel
burn to result in an out of balance condition dgffinght.

C. Weight and balance does not change during flight.

11. Select the true statement with regard to aireraftjnetos.
A. If the charging system fails on an aircraft, thegmetos will no longer
function once the battery is dead.
B. Magnetos operate independent of the main aircladtrecal system.
C. Magnetos require bi-annual recharging for continojeration.

12. Aircraft wings stall when certain conditions aretmSelect the true statement.
A. The critical angle of attack is affected by thekne’s weight, load
factor and power setting.
B. The critical angle of attack for a given airfoihmains constant.
C. Aircraft in descent are impossible to stall.
(Gleim, I. N., & Gleim, G. W. 2011c).
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Appendix D: Commercial Pilot Questions

These questions are intended for Commercial apgBca

1. Aircraft wings stall when certain conditions aretm8elect the true statement
A. The angle of attack at which the wing stalls igetiéd by the
airplane’s weight, load factor and power setting.
B. The critical angle of attack for a given airfoilmains constant.
C. Aircraft in descent are impossible to stall.

2. Pitot-static systems are necessary for some diiastfuments. Regarding these
systems, select the true statement.

A. Pitot pressure usually drives two gyroscopic insieats and one or
more gyroscopic instruments are usually electyaddiven. This is
for redundancy.

B. Pitot static systems typically drive three instruntse the airspeed
indicator, altimeter and turn and bank indicator.

C. One instrument typically relies on both pitot atatis pressure to
operate.

3. Special VFR allows pilots to fly with reduced weattlhequirements. Select the
true statement.

A. Only while on a special VFR clearance may a priydlte operate
above 18,000 Feet MSL.

B. Private pilots must have an instrument rating astrument rated
aircraft to operate Special VFR during the day.

C. Private pilots must have an instrument rating astrument rated
aircraft to operate Special VFR at night.

4. Cold weather operations bring with it new preflighities. Select the true
statement.

A. Only the powerplant will benefit from preheatingherefore it is only
necessary to preheat the powerplant.

B. Preheating the cabin provides crew and passenggrsdditional
comfort until the aircraft can heat itself but tlighe only benefit.

C. The aircraft’s instruments and powerplant will bigrfeom
preheating.
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Appendix D: Commercial Pilot Questions (continued)

5. Select the true statement regarding weight anchbalealculations.

A. Weight and balance will shift as fuel is burnedlight. Therefore, a
calculation should be made for before flight cois, inflight
conditions and landing conditions.

B. If weight and balance calculations show that acorait is under gross
weight and within C.G. limits before flight, it impossible for fuel
burn to result in an out of balance condition dgffinght.

C. Weight and balance does not change during flight.

6. Night flight is most safely conducted when visiashadjusted to the low light
conditions. Select the true statement.
A. This takes approximately 15 minutes.
B. This takes approximately 30 minutes.
C. This takes approximately 45 minutes.

7. The datum is a reference used for weight and balaomputations. Where is it
located?
A. Anywhere the manufacturer designates.
B. Anywhere the manufacturer designates forward ofiteevall.
C. Anywhere the manufacturer designates aft of tresail.

8. Select the true statement regarding high performaircratft.
A. High performance aircraft must have flaps and sstaont speed
propeller.
B. High performance aircraft must have flaps, retialetéanding gear,
and a constant speed propeller.
C. High performance aircraft are equipped with a phaart that
produces more than 200hp.

9. Select the true statement regarding commercial prigileges.
A. A commercial pilot certificate is one requiremeontt flying persons or
property for hire.
B. Commercial pilot certificate privileges are notuagd to accept
compensation for banner tow operations.
C. Commercial pilot certificates expire every 24 ca@nmonths.
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Appendix D: Commercial Pilot Questions (continued)

10. Select the true statement with regard to highgoerance aircraft.

A. High performance aircraft powerplants are generalbye forgiving
with regard to engine power management and leseptikle to
damage from improper operation.

B. High performance aircraft powerplants are more episigle to damage
due to improper management of power.

C. High performance aircraft powerplants require rapidttle
movement in order to respond properly to pilot dedsafor power.
(Gleim, I. N., & Gleim, G. W. 2011a).
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Appendix E: Instrument Pilot Questions

These questions are intended for Instrument apgBca

1. When atmospheric pressure is 29.92” Hg, the tentyrerds 15°C, the aircraft is
level and the altimeter is set correctly, whatadte(s) is/are indicated on the
altimeter face?

A. Only density altitude and pressure altitude.
B. Density altitude, pressure altitude and indicatétude.
C. Only indicated altitude and pressure altitude.

2. Prior to IFR flight taxi turns should be initiatedorder to check the operation of
gyroscopes. Which gyroscopes may be checked épreproperation during taxi
turns?

A. Artificial horizon or attitude indicator, directiahgyro and turn
coordinator.
B. Artificial horizon or attitude indicator and diréabal gyro.
C. Directional gyro and turn coordinator.

3. Distance Measuring Equipment (DME) measures sknge distance to the
station. Which scenario will provide the great#ant range error?
A. Distances greater than 100 NM from the statior0a@do0 ft. AGL.
B. Distances between 5 NM and 10 NM from the statiwch 200 ft.
AGL.
C. Directly above the station at 18,000 ft. AGL.

4. While listening to the automated terminal informatservice (ATIS) you note
that the sky condition and visibility are not refgar. Select the true statement.
A. This indicates an equipment failure. Sky conditmal visibility will
be reported by ATC.
B. This implies that the ceiling is in excess of 5,/008nd the visibility is
greater than 5 SM.
C. This implies that the ceiling is in excess of 1@f@0and the visibility
is greater than 6SM.
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Appendix E: Instrument Pilot Questions (continued)

. While on an instrument landing system ILS approaith the localizer and

glideslope needles centered, the ILS fails. Yotehthe VASI in sight. Select the

appropriate action.
A. The approach should be completed as long as thd ¥@8&inues to
be visible.

B. The approach should be terminated and the misgedagh procedure

should be flown.
C. The pilot should request radar vectors to the tioles

. Select the situation leading to a visual illusiomietr may cause a pilot to
approach at a speed slower than usual.

A. Approaching a runway that is more narrow than usual

B. Approaching a runway that is more wide than usual.

C. Approaching a runway that slopes downward.

. In Florida at winter, a mass of warm moist air hasn blown inland from the
ocean and condenses. What type of fog has ocGurred

A. Advection fog.

B. Radiation fog.

C. Precipitation-induced fog.

. The minimum obstruction clearance altitude or MO@IA ensure navigation
reception at what distance?

A. Within 50 NM of the VOR.

B. Within 25 NM of the VOR.

C. Within 22 NM of the VOR.

. Select the true statement regarding the followiti§T AR: KBNA 031253Z
20007KT 10SM BKNO0O8 BKN014 OVCO037 23/22 A2989 RMK®2 SLP115
T02330217.
A. The ceiling is broken at 800ft. AGL.
B. The ceiling is broken at 800 ft. MSL.
C. The ceiling is broken at 80ft. MSL.
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Appendix E: Instrument Pilot Questions (continued)

10. If you must deviate from an air traffic control T&) clearance during an
emergency, at what time must you notify ATC of ydewiation?

A. ATC must be notified prior to any deviations.

B. ATC must be notified within 2 minutes of deviatifigm their
clearance.

C. ATC must be notified as soon as is possible akerading from their
clearance.
(Gleim, I. N., & Gleim, G. W. 2011Db).
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Appendix F: Survey

Circle the answer which is most accurate for you.

1. | attempted to memorize questions and answers fiestrprep software or
literature while studying for my FAA knowledge exam

Strongly Agree Agree Neltra Disagree Strongly Disagre

2. On my FAA knowledge exam, the percentage of questidecognized from my
studying was:

0%-20% 21%-40% 41%-60% 61%-80% 81%-100%

3. I feel as though using commercially available fgsp material was a very
effective method for studying for and passing myAH&owledge exam.

Strongly Agree  Agree  Neutral Disagre&trongly Disagree  Not Applicable

4. | feel as though using commercially available s material has prepared me
to be a safe and effective pilot.

Strongly Agree  Agree  Neutral DisagreeStrongly Disagree Not Applicable

5. The amount of time | dedicated to studying for MyAFknowledge exam with
commercially available test prep material was:

0-3 Hours 3-6 Hours 6-9 Hours -129Hours 12-15 Hours 15+ Hours



