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1. PURPOSE. This Advisory Circular provides guidance to FAR 141 Pilot Schools
with examining authority in developing final written tests for FAA certifi-
cates and ratings which are equal in scope, depth, and difficulty to com-
parable written tests prescribed by the Administrator., It also prescribes
the acceptable formats for written tests and the procedures for administer-
ing, maintaining security of, and replacing those tests.

2. CANCELIATION. AC No. 141-2, dated 9/18/74, is cancelled.

3. REFERENCES. United States Air Force Manual 50-9, "Principles and Tech-
niques of Imstruction"; United States Air Force Manual 50-1, "Programmed
Learning": "The Instructor and His Job," Rose, Homer C.; and "Educationsl
Measurement,'" Lindquist, E. F, (editor).

4, BACKGROUND. With the implementation of Part 141 (Revised) of the
Federal Aviation Regulations, it is imperative that guidance be provided
with regard to acceptable procedures and techniques for developing, admin-
istering, and replacing final written certification and rating teste used
by Pilot Schools whose programs encompass examining authority.

5. HOW TO OBTAIN THIS PUBLICATION. Order additional coples of this Advisory
Circular from the Department of Transportation, Publications Section,
TAD-443.1, Washington, D.C. 20591.
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1. DEFINITIONS.

a. Achievement Test. A test designed to meas-
ure what a student HAS LEARNED.

b. Alternative. Competing courses of action
or answers between which a choice is involved—
o forked-road situation in which one must decide
which way to go or which is correct.

c. Application Type ltem. An itewn which re-
quires the imdividuat te apply a rule, principle,
or procedore in p practical or functional! situn-
tion.

d. Choices. A group of alternatives from
which nn individunl is to select an nnswer.

o. Comprehensiveness. 'T'he  adequate  sam-
plivg, in o test, of all the miagor components of
the course content. heing tested rather than only
part of the content,

f. Compromise. lmpairment of test effective-

ness due to any form of cheating which occurs:

hefore, during, or after a test has heen admin-
tstered.

g. Determiners. A word or words in a test
item which telegraph or assist the student in re-
sponding correctly, regardless of his knowledge
of the matorial,

h. Discrimination. The characteristic of a test
item which enables it ta ditferentinte between the
hetter and poorer students in a group being
tested.

i. Distractors. Those glternatives in n multiple-
choice item which are incorrect.

ji- Evaluation. The overall process of deter-
mining individual achievement. It may take the
form of interviews, laboratory exercises, und oh-
servation, as well as written and performance
achievement. tests.

k. Face Validity. A test item has face validity
if it “appears” to qualified individuals to ineasure
the itemn objective.

I. fem. The smallest unit of test construction.
A multiple-choice item consists of a stem and a
number of choices.
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m. ltem Andglysis, The  rocess ol cvaiating
single items by any of several ioothads,  Housn-
ally involves determining the level of difficulty
and the discrimination power of an item.

n. Knowledge-Type ftem. An item desigmed
to measure what an individual or group knows
about o given subject wrea,

o. Multiple-Chaice item. An item for which
wostadent selects the answer fram an aceonpun
ing list. of possible answors,

p. Objectiva Test. A test whose Hems are nor-
mally answered by the student civeling op nader
fining the vorrect answer or blacking-in U sjace
In this type of oty e
gradders shonld aveive ot the snane e Tor
particular student, and this the geading s *ob
jective” rather than “subjective.™  An objective
test is sometimes referred to as a test which a:

“singleness of scoring,”

on an answer sheet,

q. Question Beok. A large number of (ues
tions (test items), assembled in book forin, ined
on the required geronautical knowledge in a par-
the Lo ce thoealion or rating avea.

r. Question Selection Sheet, A sheet containing
& list of numbers which identifies questions in &
question hook to be answered by a student. One
question sclection sheet represents one test,

s. Reliability. A test or test itemn producing
consistent and gccurate results.

t. Sompling. In test construction. the selection
for evaluation of important representative skills
and knowledges which constitute the content of
the course being learnod.

u. Singleness of Scoring (Objectivity). A test
or test item which can be scored (checked) hy
anyone and still produce the same resulis,

v. Stem. That part of 2 multiple-choice test
item excluding the choices from which the snswer
must be selected.

w. Subjective Test. A test that is often scored
on the basis of attitudes, opinions. and idic-
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syncrasies of the scorer. Usually, this type test
will produce a wide range of differences in scores
when scored by diflerent examiners,

x. Test Booklet. A limited number of test
items, assembled in booklet form. which sample
the student’s aeronnuticnl knowledie in a par-
ticular cortification or rating area.

y. Usabllity. A test has high usability when
it is easy to adininister, easy to score, and direc-
tions are clear and easy to follow.

Z. Validity. A test is valid when it measures
what is was Intended to measure.

2. DISCUSSION.

a. Evaluation. The term “evaluation™ is n
goneral one which means the determination of
the knowledge or skill level of an individual
based on a predetermined set. of criteria.  FEvalua-
fion 18 used by many organizations, other than
schools to measnre an individual’s effectiveness,
In this advisory circular, however, the term will
be usod as it applies to the learning process.
Evaluation is an integral part of the learning
process.. Whenever learning takes place, the re-
sult is a definable, observable, measurable change
in behavior. Some sort of evaluation or measire-
ment. is essoentinl to determine both WHAT and
HOW WFEIA, the students nre learning.  This
evalurtion may consist of a simple observetion
of performance, or it may e necomplished by
oral quizzing, perforinance tests, or by the ad-
ministration of written aclhievement tests, This
advisory circular is concerned with evaluation
from the standpoint of written achievement tests
used by FAR 141 Pilot Schools with examining
suthority, to determine that their students meet
the minimum seronautical knowledge require-
ments of Part 61 (Revised) of the Federal Avin-
tion Regulations.

b. Characteristics of Good Written Tests. As
evaluation devices, written tests are only as good
as the knowledge and skill of the individund
who develops the test, The Tollowing wre char-
neteristios of n dest if it is to e an effective
ovaluntion instrument, A good test imnst have:
(1Y wvalicity. (2) rvelinbility, (3) nusability, (4)
coanprehensiveness, and (5) diserimination,

(1) Validity. A measuring instrnment, in-
cluding a written test, is valid only when it meas-
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ures what it is supposed to measure. This is the
most important characteristic of a good test. The
fact that a test is highly reliable does not neees-
sarily wnean it is valid.  Using complex words
in the construction of a test decrenses valudity
bocause the test becomes e e evaduntion of
vocabulary than of knowledge of ~ubicet. mntter.
A practical method of dotermining tiw face va.
lidity of a test is to have qualified individuals
read the test critically. Any test item that does
not appear to pertain to the objectives of the
course should be eliminated.

{2) Reliobility. A reliable mensuring instru-
ment, including a written test, is one that yields
consistent and accuraie results.  If identical meas-
urements are obtained every time a certain
measuring instrument is applied to a certain
dimension, the instrument is constdered to be re-
liable. For example, assume that a number of
students with appraximately equal aptitude and
intelligence. complete the same ground school
course under the same instrnetor and receive ap-
proximately the smine grades on stnge tests. If
those students were administered the same final
test and achieved widely varying grades, the test
nsed would be nnreliable. The relinbility of a
test can be increased by (a) giving clear instruc-
tions for taking the test, (b) writing test items
which avoid the use of complex, vague, and am-
biguous wording (hat cncontrnges pruessing, and
(¢} increasing the number of Wemns i the test,
The pereontage of correet responses due (o griess
ing is far lower in a long test than in a short one,

(3} Usabllity. Jor a test to be usable i
should be easy to give; it shoukl be written in a
type size large enough for the students to read
easily: the wording of both the dircctions for
taking the test and of the test items themselves
should be clear and concise; graphs, charts, and
illustrations should be appropriate te the test
item and eclearly drawn; and the test should he
easily graded.

{4} Comprehensiveness. This characteristic
of a good test way he defined as the degree 1o
which the test messures the student’s aceomplish-
mont of the course objectives, or in the case of
an FAR 141 Pilot. School’s finnl written test, how
well it covers the neronnuticn] knowledge require-
ment set forth in FAR Part 61 {Revised). Com-
prehensiveness implies SAMPLING. Becunse of
economy considerations, no test. can he expected 1o
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syncrasies of the scorer. Usually, this type test
will produce a wide range of differences in scores
when scored by ditferent examiners,

x. Test Booklet. A limited number of test
Homs, assembled in booklet form, which sample
the student’s aeronautical knowledgre in a par-
ticular cortification or vating area.

Y. Usability., A test has high usability when
it 15 easy to administer, easy to score, and direc-
tions are clear and easy to follow.

Z. Validity. A test is valid when it measures
what is was intended to measure,

2. DISCUSSION.

a. Evalustion. The term “evaluation” is a
genernl one which menns the determination of
the knowledge or skill level of an individual
based on a predetermined set of criteria. Evalun-
tion is used by many orzanizationss other than
schools to measure an individusl's effectiveness.
In this advisory circular, however, the term will
be used as it applies to the learning process,
Evaluation is an integral part of the learning
process.. Whenever learning takes place, the re-
sult is o definable, observable, measurable change
in behavior. Some sort of evaluation or measnre-
ment. is essential to determine hoth WHAT and
HOW WFELL the students are learning,  This
evaluntion ay consist of a simple observation
of performance, or it ey be accomplished by
ornl quizzing, performance tests, or by the ad-
ministration of written achievement tests, This
advisory cirenlar is concerned with evaluation
from the standpoint of written achievement tests
used by FAR 141 Pilot Schools with examining
authority, to determine that their students meet
the minimum acronautical knowledge require-
ments of Part 61 (Revised) of the Federnl Avia-
tion Regulations,

b. Characteristics of Good Written Tests. As
evaluntion deviees, writteon tests are only s good
as the knowledge and skill of the individual
who develops the test. The following are char-
pelerisdios of a test if W s to be an effective
ovaluation instrument, A good test munst have:
(1Y validity, () relinbility, (3) usability, (4)
comnprehensiveness, and (5) diserimination,

{1} Validity. A measuring instrument, in-
cluding a written test, is valid only when it meas-
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ures what it is supposed to measure. This is the
most important characteristic of a good test. The
fact that a test is highly reliable does not neces
sarily mean it is valid.  Using complex words
in the construction of a test decreases validity
beeause the test beeomes e an evaluation of
vocabulury than of knowledge of subjeet mntier,
A practical method of dotermining tiv face va
lidity of & test is to have qualified individuals
read the test critically. Any test item that does
not appear to pertain to the objectives of the
course should be eliminated.

(D) Reliabllity, A reliable measuring instru-
ment, including a written test, is onc that yields
consistent and accurnie results.  If identical meas-
urements are obtained every time a certain
measuring instrument is applied te a certain
dimension, the instrument is considered to he re-
liable, For example, assume that a number of
students with appraximately equal aptitnde and
intelligence complete the same ground school
course under the same instroctor and receive ap-
proximately the same grades on stage fests. If
those students were administercd the same final
test and achieved widely varying grades, the test
used wonld be unrelinble. The relinbility of a
test can be increased by (a) giving clear instruc-
tions for taling the test, (b) writing test items
which avoid the use of complex, vague, and am-
bignous wording that encourages guessing, and
(e} neveasing the number of itemns in the test,
The percentage of vorreet responses due (0 griess
ing is far lower in u long test than in n short one.

{3) Usability. For a test to be usable it
should be easy to give; it should be written in o
type size large enough for the students to read
easily: the wording of hoth the directions for
taking the test and of the test items themselves
should be clear and concise; graphs, charts, and
illustrations should be appropriate to the test
item and clenrly drawn; and the test should he
easily graded.

{4) Comprehensiveness. This charactenstic
of n good test may he defined s the degree to
which the test mensures the stwdent™s nccomplish-
mont. of the conrse objectives, or in the case of
an FAR 141 Pilot. School’s finnl written test, how
well it covers the neronnutical knowledge reqiare-
ment set forth in FAR Part 61 (Revised). Com-
prehensiveness inplies SAMPLING. Becanse of
economy consideratioms, no test can be expected to
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cover every detail of the subject matter taught
during u course; however, n properly constructed
test will make o representative and comprehen-
sive sampling of that subject matter. For ex-
ample, assume that an airman written test
contains 100 test items covering five subject arens
of equal importance. If 50 items are devoted to
weather, 25 items to navigation, and the remain-
ing 25 items to the other subject areas, the test
would NOT be comprehensive. There should
be a reasonable balance in the number of test
items in each subject aren if the test is to prop-
erly sample the student’s knowledge,

{5) Diserimination. A measuring instroment,
including a written test, must he constructed so
it will detect small diffevences in individual
achievement. Therefore, o written test should
discriminate between high and low nehieving stu-
dents. On cvery item the high achieving students
should provide the largest number of correct re-
sponses.  When o written test is constructed to
identify the difference in the achievement of stu-
dents, there are three features: (a) there is o
wide range of scores; (b) it ineludes fest itemns
having all levels of difficulty, and {c) each item
distinguishes bhetween the students who are low
and those who are high in achievement of conse
objectives,

¢. Designing Written Yest ltems. Written tests
are no more than a combinntion of many indi-
vidual test itemis. Because of this, a major re-
sponsibility is placed on the person who develops
the test to determine which type of item will
best measure the nchievement of conrse objectives,
To avoid a hephazardly constructed written test,
it is important to study, review, and set forth
guidelines that ean be used to aid in writing
acceptable test items,  There arve two general
categrories of test. items: the supply type and
tho selection type.

{1} The Supply-Type Test ltems. Tl supply-
type item requires the student to furnish his
own response in the form of a word, sentenee, or
paragraph.  Although this type of item can be
devised to secure adequate evaluation of student
accomplishment, it demands the ability to express
ideas that is not required in the selection-tvpe
test item. The chief disadvantage of supply-type
items is that they urc often graded subjectively
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rather than objectively, due to malpractice in
grading. A student is often graded on his nlility
to write, and his neatness and penmanship. rather
than his specific knowledge of subject matter.

(2} The Selection-Type Test ltems. Sclection-
type items are highlv objective. The resuits of
such a test would Le graded the same vegaidloss
of the student taking the test or the person grad-
ing it. The results of selection-type tests can
be eansily used to compare the performance of
students within the same class or different classes.
and students under one instructor with thex
under another instructor. Nelection-tvpe itenis
provide the test writer with an upf)m'hlnit_\' t
test in many wore arens of knowledge i a given
time. This incrense in comprebensivenes. an
be expected to increase validity and - oo
tion, They are also well adapted to st tival
analysis. Selection-type items include Tre-alse,
matching, and multiple-choice.  Only wuliipde
choice selectinn-type items will be discusmi i
this advisory circular,

d. Multiple-Choice Test ltems. When proper:y
constructed, multiple-choice test items mnyv he
nsed to measure student achievement, ranging
from recull of facts, to measurement of under-
standing, reasoning, and ability to apply what
hus been learned.

. Multiple-Cholice Test Item Construction. Tl e
major diti-ulties are encountered during the con-
struction of multiple-choice test items. They ave:
(1) the development of an item stem that is ex-
pressed clearly and without ambiguity, (2) an
answer which eannot e refuted, and (3) the in-
vention of “lures” or “distractors” which will bo
attractive to those who do not possess the knowl-
edge or understanding to identify the correct
answer. Multiple-choice test item stems and the
alternatives may take several basic forms. The
stems of multiple-choice items nay take three
forms: (1) a direct question, (2) an incomplete
statemvent, and {3) a stated problem. The alter-
natives may take three forms: {1) one correct
answer, (2) best answer, and (3) incorrect an-
swer. This advisory cirenlar will be concerned
only with the “one corvect answer” type.

(1} Examples of Various Types of Multiple-
Choice Items.

(8) 1t may be a direet question followed
by several possible answers. Iixperience has
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shown that inexperienced test writers are more
successful with the direct question form.

7. What gas forms the largest part of
the atmospheref

1—Oxygen.
2—Nitrogen.
3—Helium,
4+—Ilydrogen.

(b) It may be an incomplete statement
followed by several possible completions of that
statement. When using this form, care should
he e¢xercised to avoid ambiguity, giving clues, and
unnecessarily complex or unrelated alternatives.

7. The atmosphere is 2 mixture of gases,
tho largest part being

l—oxygen,
2—nitrogen.
3—helium.
4—hydrogen.
NOTE: When using the incomplete sentence
stem form, pilace the alternative responses at the

end, not ot the beginulng of the stem as shown
helow,

POOR

14, The is the sngle
botweon the chord line of an airfoil and the
relative wind.

1—angle of incidence
9—pitch engle
8—climb angle
4—angle of attack

IMPROVED

14, The angle between the chord line of
an nirfoil and the relative wind is the

t—angle of incidence.
2—pitch angle,
3—climb angle.
4-—angle of attack,

(¢) 7t may be a stated problem, a graph,
a table, or a diagram followed by one correct
and three incorrect statements covering that
problem, graph, table, or diagram.
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22. What is the indicated eltitude?

1—440 feot.

2—4,000 feet.
34,400 feet.
4—40,000 feet.

{d) “AU of the above” as an alternative.
This type of alternative should be used spar-
ingly. “None of the above” should NOT be used
as an alternative.

(e} Multiple Response Requirved. Stu-
dents are instructed to select all correct answers.

16. What two gases make up the largest
part of the atmosphere?

A. Oxygen,
B. Nitrogen,
C. Helium.
D. Hydrogen.
E. Neon,

1—A and B.
2 _Band D.
3—C and D.
4--A and E.

() The Negative Variety, When o nega-
tive is used, emphnsize by underlining or itali-
cizing the negative word or phrase. 'The stucent
who is pressed for time may identify n wrong
response simply because, in his haste, he has
overlooked a negative for.

27. Which of the following is naf used
to control a helicopter in flight
1—Cyclic.
2—Collective pitch.
3—Antitorgne pedals.
4—Ailerons.

(g) Definition Type.

19, The erratic movement of the mag-
netic compass card due to turbulence or rough
control technique is known as

1—acceleration error.
2—leecleration error.
3—oscillation error.
4—northerly turning error.
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{2} Htem Construction Principles.

(a) In general, the form with the alter- '

natives as answers to a question is preferable to
the form which uses an incomplete statement as
the stem. It is more easily phrased and is more
natural for the student to read. It is less likely
to contain minbiguitics, and it nsually resnlts in
more  nniformity  wmong the alternatives and
rives foewer elues to (the correct response,

(1) When multiple-choiee items are usaed,
four alternatives are genernlly provided. It is
usually diflieult to construet more than four
plausible responses (responses which appear to
ba correct to one who has not. masterad the sub-
ject matter),  If there are less than four alter-
natives, the probubility of guessing the correet
response is considerably increased. It is recom-
mended thet final written certification and rating
tests be multiple-choice and that test items con-
tain four alternatives. Students are not sup-
posetdd to gruess the correct alternative; they
should select it. only if they know it is correct.

{c} Items intended to measure the knowl-
edge fevel of Tearning should have but ane cor-
reef nlternadive, all other alternntives should be
clenrly incorreet,

) Make caeh Hew independent of every
athor item in the test. Tf the solution of any
item is required to determine the correct solution
to another item or the itemns nre allowed to de-
pend on each other, it becomnes impossible to
pinpoint specifie deficiencies in either students
or instruction,

18, What is vour estimated time en route
from Junetion City to Jonesville, assimning an
average grounds=peed of 196 knots?

1--1:24,
2--1:32.
3—1:81.
4—1:42.

19. Based on the time en route deter-
mined in item 18 and a fuel consumption rate of
.5 gallons per hour, how much fuel will be con-
sumed between Junction ity and Jonesville?

11,5 gallons,
2—11.5 gnllons.
3——12.1 galons,
3—12.7 gallons.
(¢) Do not permit any item (o reveal the
correct answer (o another iten,
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Example of one test item providing the
correct response to another item.

20, Pilots of light airplanes must be
particularly careful to avoid wake turbulence.
The most severe wale turbulence is prelnecd by

1—Hght girplanes Jvring tukeoits oy
landings.

2 heavy airplanes during appronches,

3 -Hght aieplanes duving high speed
eriisings flight,

4- -heavy airplanes during  eruvising
flight.

21, The most dungerous wake turbulence
the pitot of a light airplane can expect to en-
counter is during takeoffs and londings .- ' .l
heavy airplanes. When landing behind sueii an
airplane, you should plan vour approach to

1—
9
3—
4
NOTE: The words that e

ttaltcizod in itern 24 reveal the
correet respoisae to iten 20,

(1Y Desygn items which eall for essentind
knowledge rather than for nbsderet Tnelkground
knowledge or antmportant  facls,  State each
item in the working language of the student.
Frilure 16 g =0 can result in decreased validity
of the tvst since the ability to work with the
language will be measured as well as the subjeci
matter knowledge or achievement.

Lixample of stem containing unnecessatily
complex wording,

28. Which movable structural surface or
surfaces ave utilized by the pilot to achieve an
assymnetrical wing lift condition, theveby induc-
ing rotation about the longitudinal axis?

t—Elevators.
2—Rudder.
3—Ailerons.
4+—Flaps,

Example of stem with simple wording.

28. A pilot banks an airplane by the
use of
1—elevators.
2—rudder.
8—uailerons.
4 flaps.

Puge 5
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(g) A common criticism of written tests
is the emphasis on the reading ability of the
student. TInclude sketches, dingrams, or pictures
when they can present a situation move vividly
than wards. They generally speed the testing
process, generate interest, and help to avoid rend-
ing difficulties and techmical language. This in-
creases validity.

{(h} Items containing double negatives in-
variably cause confusion. If a word such as
“not,” or “false” appeurs in the stem, avoid using
snother negative word in the stem or in any of
the nlternatives.

(i} The same words repeated at the be-
ginning of all alternatives should be placed in
the stem,

Example of words repeated in all alter-
nates which could be included in stem,

31. The most severe wake turbulence is

gonernted hy

1—heavy airplancs in clean configura-
tion during high speed level flight.

2—heavy airplanes in clean configura-
tion during descents.

3—heavy airplanes in landing config-
uration during approaches.

4—heavy airplanes in clean configura-
tion during climbs.

NOTE: The words italiclzed should he placed
in the stem.

(j) Statements containing absolutes such
as “all,” “every,” “only,” “no,” and “never”
should be avoided since they are usually false.
Similarly, avoid statements containing “some,”
“any.,” and “generally.” These words are known
as DETERMINERS and provide clues to the
correct answer. These words LEAN toward
FALSE: ALd, NO, and NONE—approximately
% of alternatives which contain them are
FALSE.,  ALWAYS -approximately H0%  of
alternatives  which  contain it are FALSE,
ONLY—approximately 80% of aiternatives
which contain it are FALSE.

Example of distractors containing “de-
terininer.”

Page 6

16/3}75

34. Which airports along your route
have ATIN¢
*]—=Smithville,
and Feadville,
S—QOaly
Leadville,
3—Rossville and Smithville only.
4—Only Smithville, Jonesviile, and
Rossville.

Jonesville, Rossville,

Jonesville, Rosaville, and

(k) Patterns in the sequence of correct
responses should be avoided hecnuse students can
often identify the patterns. Instructors some-
times deliberately use patterns to make hand
georing easier. This i~ a poor practice.

(1) Catch questions, nnimportunt details,
and ambiguities should be avoided for they do
not contribute to effective evaluation in any way.
Instead, they tend to confuse and antagonize the
student.

(m) Items siould reflect knowledge essen-
tial to the accomplishment of course objectives.

(n} Items should test for APPLICA-
TION OF KNOWLEDGE, and when possible,
should present nn operational situation.

(o) Question form items shoull begin
with: who, what, where, how, why, or whicl.

{3} Stam Construction Principles. 1n prepar-
ing the stem of a multiple-choice item or in re-
viewing an «!d one, the following gencral
principles should be kept in mind:

(n) The stem of the item should clearly
present the central problem or ides. The func-
tion of the stem is to set the stage for the alter-
natives which follow. If the stem is properly
written, & knowledgeable student should be able
to come up with a logical answer without seeing
the alternatives.

Example of & stermn which contains no
central problem is shown below.

16. Refer to the supplenentary infor-
mation on page 24 of this test booklet and select
the correct response.

1—-Smithville Mirport has an eleva-
tion of 1,500 fect.

2—Rossville Airport has a 4,000-foot
linrd surfaced runway.

3—Jonesville Airport lhas runway
lights.

4—Tobbsville Airport has an operat-
ing control tower,
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(b) The stem should contnin only ma-
terinl relevant to its solution unless the selection
of what is relevant is part of the problem.

(e) The stein should be worded in such a
way that it does not give away the correct re-
sponse, Clue words or phrases (determiners)
should be avoided.

(d) Everything that pertains to all alter-
natives should be in the stem of the item. This
helps to avoid repetitious alternatives and saves
fime.

“a” or “an” at

{e) Generally avoid using
the end of the stem. Thoy may give away the
correel. choice.  Every alternative shounld fit

gremmatically with the stom of the item.

{4) Alternatlve Construction Principles. The
alternatives in o multiple-choice test item are as
important as the stem. ‘They should be formu-
lated with care; incorrectness should not be the
only criterion for the distracting alternstives,
When writing alternatives for a multiple-choice
item, the following principles are important to
remember;

{n) Distractors which ean he used are:
(1) n rvesponse which is related to the situation
and which sounds plausible to the poorly in-
formed, but which is incorrect; (2) a common
misconeeption; (3) a statement which itself is
true but does not satisfy the requirements of the
problem.

(b} All alternatives should he approxi-
malely equal in length.  Research of instructor-
inade tests reveals that, in general, correct alter-
natives are longer than incorrect ones,

(¢) When nlternatives are numbers, they
should generally be listed in nscending or de-
seending order of magnitude, :

f. Whole Test Development ond Construction.
To develop a written test, some organized method
or plan should be used. The plan of develop-
ment. should be based on the gronnd school syl-
labus contained in the training course cutline
which is submitted to the FAA for approval
This syllabus will cover the requived lnowledge
for the particular certificatc or roting as set
forth in FAR Part 61 {Revised).

() In any training course, a nrimsry pur-
pose of written tests administered during or at
the end of that course is to determine how well
the student has achieved the objectives of the
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course, ‘The final written test. given at the end
of a certification or rating course by schools
with examining anthority must, therefore, deter-
mine how well the students have achieved the
objectives of THAT particular ¢ urse.

(2} The final writtun test has otiier major
purposes. It can assist the school in determin-
ing the following: (&) the areas in which student
achievement is less than adequate and therefore
dictates the need for improvement in course ma-
terials and instruction for use in subsequent
courses; {b) the areas in which the student needs
remedial instra-tion if he fails the tost; (¢) the
student’s wenk nreas which should be reviewed
on his flight ehe -k and (d} the eifectiveness of
different. instructional approaches mnl technicues,

(3) The test items should he based on ¢¢ eeten
individual topics covered in each lesson of tle
syllabus. Each test item should be constructed
to determine how well the student meets the ol-
jective of the lesson. If this method is used, the
test will be wvalid and coinprehensive. There
should be a reasonable lalance of test items n
ench subject area.

(4) Genceral items should be grouped in the
test by subject areas—for exammple, Federal
Aviation Regulations, navigution, weather, ete.
If approprinte to the testing area, the items
should be arranged in o logical order reflecting
the s f ¢vents that would occur on an
actin i oss-country flight; ie., preflight -plan-
ning, departure, en ronte, arrival, and post-flight
activity.

g. Scoring Tests.

{1} Ench test booklet submitted by the schiool
should have an answer shect and scoring key.
Each question book submitied by the school
should have accompunying question selection
sheets and scoring keys,

Example of an acceptable answer sheet arrange-
ment:

RIESPONSES
ftem
Numbers [ Z 3 4

1 (X) () () ()

2 () (X} () ()

3 (X) )y )y ()

{2} An answer sheet can be converted into a
seoring key by perfoiating the spaces that rep-

Page 7
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resont. the corvect responses, The seorimge key
e b placed over the answer sheet and ensily
seored by mnking o ved mark in the perforation

that contains no answer,

! 2 4 4
i ® )y ) ()
2 ¢y ® () ()

3 ® ) ) )

() It is recommended that a conversion
seale be typed on the answer sheet which will
show the “items correct” and the “percentage
wrade equivalent,”  This will reduce the burden
of calculating n percentage grade for each test
during grading.

Convearsion Scale—50 item test

Itemns Correct  Pereentage Grade K quivelent

50 100
49 98
48 96

Conversion Scale—60 item test

Items Corvect  Percentage Grade Equivalent

60 100
59 N8
58 97
h o

(4} Tho scoring key should NOT have a de-
teetable puttern of responses, A pattern ix often
nsed to ense the problem of scoring, This is n
poor practice.

Scoring Key with a Detectable Pattern
1 2

L
S
+~

N N e e e et e

b gl S R S T g

-1t
A p— — — p— ——
N A — A p—
i I N i S
— . — o om—
’;F\ﬁr-\";ﬂ\f—\t‘\
Tt g vt g g mpt” “mamt “wmmt

h. Test Htem Pool. The task of devising a
valid test within a foew minutes and administer-
ing it within the hour is practically bnpossible,
Mueh time and thonght must. be devoted to the
development of caely individual test item.  After
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test. itens have been developed they can be placed
in a “test item pool”  The use of an item pool
will greatly simplify and accclerate the process
of test development and construction, The use
of an item pool will help the school produce
tests that do not appear to huve a haphuzard
design, and nid in maintaining a sound testing
program. The test item pool should be organ-

. ized as follows: (1) After a test item is devel-

oped, it should be typed on a 5" x 8" index card
and filed according to- the major and minor
groupings of the subject areas, nnd (2) n sepa-
rate file should be kept for each certification or
rating aren—Tfor exwinple, the private pilot air-
plane and the commercial pilot airplane. This
will prevent using the same test item in two
different final certification or rating tests.

i. Historical Record of Pass Percentage.

(1} It is recommended that the school main-
tain at least a record of the pass percentayge of
ench test. This is a fairly simple procedure and
is used to determine the level of difliculty of
each test.

{2) Example of Pass Percentoge-—Test No. 101
Pass
Pass  Fail  Percentage

Chass 71 10

(15 students) 13 o HY %
Class T4-11

(12 students) 10 2 B3%
Class 74-12

(10 students) 7 3 70%

j- ltem Analysis.

(1} The responses to the correct and to the
incorrect. alternatives should be recorded. This
item perfornance information is a valuable aid
in determining hoproperly written test items and
in redesigning test items. For example, if the
correct response wans alternative number 3 and
50 percent of the students selected altermative
number 2, the item should be carefully checked
to determine that it is valid and that it is not
wmbiguous.  The statistics or record of cach item
can be entered on the item pool cards for easy

reference. JAn exomple is shown on page
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{2) Example of test item analysis—alterno-
tives.
28. Pilots of light airplanes must be par-
ticularly eareful to avoid wake turbulence. The
most severe wake turbulence is produced by

Percent
Responses
7410 V=11 V412
10 0 10 1—light airplanes dur-
ing takeoffs and land-
ings.

15 - 50 60 *2—heavy airplanes dur-
ing approaches.

3—light sairplanes dur-
ing high speed cruis-
ing flight.

4—heavy airplanes dur-
ing cruising flight.

NOTE: 50% of class 74-10 selected the wrong

responge, requiring a rewording of the item. This

resulted In 509 of class T4-11 relecting the correct

rerponxe, but also left response number 1 too ob-

viourly wrong., After the third rework, class 74-12
Indieates a well-balanced st of statistics.

50 25 15

25 25 15

k. Acceptoble Formats for Written Tests. The
school may submit final written certification or
rating tests using either the test booklet or the
question book format. (Sce Appendix 2 and
Appéndix 3.)

l. Test Booklet—Number of Tests, Test Replace-
ment, and Number of Test ltems.

1) If this format is used, AT LEAST two
final certification or rating written tests hooklets
should be developed and be available for use in
each certification or rating aren. Items contained
in the fina] certification or nting test hooklets
shonld not be extracted from the stage tests.

(2) In the interest of the integrity of the
testing and certification process, FAA inspectors

may assums a test hooklet has been compromised -

if it has been in nse for n period of mere than
one year. Also, it is recommended that one of
the test booklets described in paragraph (1) be
replaced every six months. A replacement writ-
ten tost booklet will be acceptable to the FAA
when at least the following changes have lieen
mada in the origringl test boaleler. (n) changing
tho position of items while still maintuining the
original acceptable Jogical orgnnization; (1)
clunging the position of the alternatives and,
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therefore, changing the scoring key; (e¢) chang-
tng numerical values in ail items containing such
volues; and (d} replacing 20% or more of the
items in the test booklet with items that are in
the same subject aren as the ones replaced, but
rowritten so as to ye ..o ve exact identification of
the item replaced.

(3) Written test booklots should be based on
current reference material and any test item
which becomes innccurate due to changes in ref-
erence material should be promptly replaced.
All written test items SHQULD be referenced
to Governmeni. publications that are available
to the public. Ilovever, if test itoms are refer-
enced to commercial publications, the subject
matter contained in those references SHOULD
NOT be in conflict with material found in Gov-
ernment publications. A copy of the references
used should be included with the test submitted
to the FAA fo. approval.

{4) Replicement test booklets and test book-
lets containing replncement items shonld be sub-
mitted to the FAN District Office for approval.

{5) The minimpum number of test itens ro-
quired in each certification or rvating arca is ps
follows: (n) Private Pilot—all categories-—60
items: (b) Commercial Pilet-—all categories—
60 items; and (¢) Instrument Rating—all cate-
gories—75 items. '

m, | .on Book-—Number of Question Books,
Arrangoment of Questions, Question Book Re-
placement, Number of Questions in Question
Beok, ond Question Selection Sheets,

(1) If this format is used, AT LEAST one
question book should be developed and be avail-
able for use in conducting final written tests in
each certification or rating arca. Questions con-
tained in the question hook should not he ex-
tracted from the stage tosts,

{2} Questions in the question book should be
arranged by subject area; i.v., Federal Aviation
Regulations, meteorology, navigation, ete. If
appropriate to the testing area, the questions
should be arranged in an orvder reflecting the
sequence of events that would oceur on an actual
cross-country flight; iec., preflight planning, de-
parture, en route, arrival, and post-flight activity.

(3) Iach question should be independent of
every other question in the question book. Also,
vach question should have the related data and

Page 9
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illustrations located near it to simplify the
student’s task.

{4) Thero should be no exact duplication of
questions in the question boak.

(5) In the interest of the integrity of the
testing and certification process, FAA inspectors
may assume that a question book has been com-
promised if it has been in use for a period of
more than one year. A replacement question
book is acceptable to the FAA when at least the
following changes have been made in the book:
(a) changing the wording of questions; (b)
changing the position of the alternatives and,
therefore, changing the scoring key; (c) chang-
ing numerical values in all questions containing
such values; and (d) replacing 209% or more of
the questions In the question book with questions
that. are in the same subject aren but rewritten
s0 ns to remove exact identifiention of the ques-
tion replaced,

{6} Questions in the question book should be
based on current reference material, and any
question which becomes inaccurate due to changes
in reference material should be promptly re-
placed. All questions SHOULD be referenced
to Government publications that are available to
the public. However, if questions are referenced
to commercial publications, the subject matter
contained in those references SHOULD NOT
be in conflict with the material found in Govern-
ment publications. A copy of the references
used should be included with the question book
submitted to the FAA for approval.

{7 At least five hundred questions are re-
quired in each question book.

{8] Question selection sheets must be devel-
oped for use in conjunction with each question
Lbook. One question selection sheet represents
one written test. The question selection sheet
identifies questions in the question book to be
answered by the student. An example of a ques-
tion selection sheet appears in Appendix 4. At
lenst. ten question selection sheots should be de-
veloped  for each question book., ANl of the
question seleetion sheets for a question book
should be replreed every six months.  Each
aquestion selection sheet should list. a different set
of questions; however, duplication of some items
on different question selection sheets is accept-
able hut should be kept to a minimum.  The mini-
muni number of questions required on the question

Page 10

10/3/78

selection sheets for cach certification or iating
area is as follows: (a) Drivate Pilot--all cate-
gories—60 questions: (b) Commercial Pilot  all
categories—60 (uestions; and  (¢) Instrument
Rating—all categories—vh questions,

n. Written Test Security. Tho <ceurity of writ-
ten tests is of paramount importance in prevent-
ing compromise and ensuring that students meet
the aeronautical knowledge standards for various
certificates and ratings. ‘These tests should he
cerefully controlled durving development and
administration.

{1} Responsibility. The Pilot SHchool with
examining anthority i« responsible for establish-
ing and carrying out appropriate security pro-
cedures that conform with FAA approved
standards,  Instruetors, students, and the gen-
eral public should not be allowed to use these
tests for stady or discussion purposes; nor copy
any portion of these tests or suppletentary ma-
terial. The intent of FAR 141 is that individual
schools develop their own finn} written certifira-
tion and rating tests and not use tests developed
by commercial publishing firms. The failure of
o school to develop its own written tests indi-
cates that it lacks the professional competence
required for the issuance of examining author-
ity. In addition, it is the FAA’ position that
commerctally produced written tests cannot be
adequately e Jled from a seeurity standpoint,
either during iheir development or distribution
to schools.

{2) Inspection of Schaols’ Security of Written
Tests. Both prior to approval and periodically
after examining anthority has been granted, the
school will be inspected by FAA officials to
determine that: (a) there is adequate security;
e, lock safe file, personnel involved are fully
informed of measures concerning secarity, ee;
(b) the spuce and physical facilities nre such
that they are conducive to good adinistration
of written tests; (¢) the school is adequately
stnffed to provide continuous monitoring during
testing; and (d) adequate measures to destroy
retired test materials (including carhon paper,
if used) are shown Ly the school.

{3) Shipment of Test Materiols. Packages
containing test materials should be securely pre-
pared for all shipping. Schools should use
padded paper bags, or equivalent security-type
envelopes. 'Test materials should be either car-
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ried in person by an authorized sehool official or
sent by registered mail. A record of the con-
tents of the package should be winintained. A
shipping list should be included, which should
Lie signed by the receiver and veturned to the
sender to indicate receipt of the materinl, (See
Appendix 5, page 1, for sample Shipping List
Form.)

{4) Shipment of Test Materials Betweaen the
Main Operations Base and o Satellite Base twithin
25 miles). The transportation of test materials
between the main operations bose and o satellite
base should be accomplished using the procedure
outlined in paragraph (3) above.

(5) Storing of Test Materials at the Main
Operctions Base or o Satellite Bose {within 25
miles).

() Test materials should be stored in
locked spaces or cabinets  {preferably  three-
tumbler lock sefes) combination type, which
pravide deterrent to theft, (Note: Cabinets with
standard, push-in type locks are easily opened
and do nat ensare appropriate seenrity.)  If
three-tumbler combination lock safe files ure not
available for storage of test materials, the open-
ing to the storage aren should be secured with
lock bars or hasps and combination locks or
security-type key loclks.

{(b) The school should designate in writ-
ing one or more individuals vesponsible for open-
ing and closing these security cabinets and also
monitoring cabinet arens when open,  These in-
dividuals shonld be responsibde for mamtaining
inventory records of all test materials by titles
anel serial numbers.  An inventory of all test
inaterials should be accomplishied nt least weekly.
This s recommended to ensure early detection
of missing test mntermls,

(¢) A complete inventory should be made
when  eircuistunces  dictate-—sieh  as foreed
entry, cabinets jeft unsecured during absence of
responsible personnel, theft, or misplacement of
any test materials.

(1) When tlest mnterinls are removed
from security cabinets for any reason, a log-out
and log-in sheet containing the test title and test
rumber should be imaintained. When test ma-
terinls arve returned after use, the log-in sheet
should so indicate.

(&) Destruction of Obsolete Test Maoterials.
Obsolete test materials should be shipped to the
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FAA District Office having jurisdietion over the
school,  Destraction of these matertals shonlid be
accomplished by following the same provedures
as preseribed for FAA test mnterials,  One copy
aof each set of chsolete test wtorials may he
retained by the school in its seeurity iie.

{7) Missing Test Materials, When test ma-
terials that would be considered an aid to com-
promise are inissing hecause of loss, theft, or for
any other repson, the person discovering the loss
should:

(n) Determine, if possible, the identity of
the person or persons responsible for the missing
test. materials andd attempt o recover the u -
terials as soon as possible,

(h) Notify the FAA District Office baving
jurisdiction over the school immediately follor -
ing u quick appraisal of the circumstances <ur-
ronnding the liss of the test materigls.

(¢) Promptly submit a complete written
report to the FAA Distriet Office relating he
cireumstances and findings, what cffort has been
nicle to recover the missing materials, and what
disciplinery action, if any, has been taken or is
heing contemplated.

(11) Withdraw the test fromm use and de-
velop a veplucement test.

o. Written Test Administration.

{1} | “nification of the Student.  Assurance
showld be made that wll persons who are per-
mitted to take the written test are bona fide
envollees of the school and enrolled in the appro-
printe conrse for which the test is being given.

{7} Morking on Test Materiols,  Students
should not mark or deface test booklets, question
Loks, or supplementary maierials; however,
drawing lines on seronantical charvts is pernis-
sible if those charts are not purt of the test
Looklet oy question hook. IMastic overleys should
he placed over performance charts for plotting.

(3) Separation of Students During Adminishra-
tion of Weitten Tests. The test monitor should
separate students as much as possible during the
conduct of written tests and should issue dif-
ferent tests to students seated adjacent to each
other.

(4) Time Allowed for Tests. The time al-
lowad for the completion of a test should he
indicatedt on the page immediately following the
cover puge of the tert booklet or qiestion book.

Page 11
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This allotted time should not be considered an
absolute maximum; the test monitor iy, ut his
diseretion, extend the time allowed. A test
should not be given to the student too late io
allow L the full allotted time, Exception: A
test inay be administered when loss than the
allotted time is available, provided (a) there is
full agreement of the student: (b) he signs an
agrectment waiving his right to the full atlotted
time; nnd (c) his answer sheet is picked up at
the closing time of the test session, The time
allowed for tests is as follows:

Private Pilot—All categories ____ 4 hours
Commercial Pilot—All categories 4 hours
Instrument 1Mlot—All cutegories 6 hours

(5) Use of Aids and Reference Materlals.
The student may use only those reference ma-
terinls provided with the test. He may use
scales, straightedges, protractors, plotters, navi-
gation computers, and log sheets of direct use in
making mathematical and navigational compu-
tations. Permuanently inscribed or printed in-
structions on such aids which pertain only to
their operation and use are permissible.  Infor-
mation not. pertinent to the actual operation of
the above-mentioned aids sueh as repulations,
sigmals, eloud data, holding pattern dingrams,
frequencies, weight-und-balance formulae, ATC
procedures, etes, st be obseured with suitable
tape or other masking matervial.  The applicant
may also use electronic or mechanicel ealeulators,
subject to the following limitations: () prior
to, and on completion of the test, the test moni-
tor will instruct the student to actunte the
“ON/OFTF" switch, observing this action, to en-
sure erasure of any data stored in memory cir-
cuits; (b) tape printout of data must be sur-
rendered to the test monitor if the caleulator
incorporates this design featwre; and (¢) the
student ix not permitted to use any material
containing instructions related to operation of
the caleulator during the written test,

{6) Each Student Shouvld be Furnished the
Following for the Test.

(a) The proper test booklet or the appro-
priate question book.

(1) Supplementary naterinl  (listed on
the front cover of, and used only with, the test
Lonklet ),

() An answer sheet, if a test booldet s
usl.
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() An  approprinte  question  selection
sheet, if o question boolk is used.

(e} A specific number of sheets of serateh
paper.

{7} Monitoring of Test to Avoid Molpractice.

(8} The test monitor should be present
and be able to view the students at all times.
He should be awnre of all activities in the test-
ing room and should be alert for any malprac-
tice. The monitor should not perform other
tasks during this period of time that would di-
vert his attention for extended periods of time
or remove him physicully from the testing room
or monitoring position. The monitor should an-
swer no questions that will give the student an
indication of the correct answer.

(b) If a student appears to be cheating,
the monitor should discontinue the test imme-
diately and pick up the test materials, He
should tell the stwdent that he will not be able
to take another school or FAA test until the
suspicion of cheating is investigated and he is
cleared of suspicion. The test monitor should
then notify, in writing, the appropriate school
aunthorities and the FAA District Office having
jurisdiction over the school, with an explanation
of the circumstances involved in the ease.

{8} Check-In Process at Close of Test. At the
close of the test. the monitor should collect the
test matervinls « 1 ench sheet of sevateh paper. He
should check each sheet of scrateh paper for
missing parts on which portions of test items
may have been written. In the presence of the
student, he shonld leaf through the test booklet
or question book and any supplementary ma-
terials to determine that no marks have been
made nor pages removed,

{9) Retesiing After Failure. A student who
fails & school’s final written certificution or rat-
ing test should not be administered a vetest until
30 days after the date he failed the test. How-
ever, in the case of his first failure he may be
retested before the 30 days have expired, by pre-
sonting a written statement from an authorized
school instructor certifving that he has given the
student ground instruction as appropriate and
finds him competent to pass the test. Under no
cirenmstances should a student be permitted to
tako the same test twice, If a school develops
only two test hoollets in a particular certifica-
tion or rating urea and a student fails both. he
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will be considered to have completed the eourse,
but NOT satisfactorily. The student is consid-
ered to be no longer envolled in the course and,
if he wishes to seek certification, he must take
the appropriate F.AL written test. As an alter-
nutive, the school may develop additional tests
to acconumdnte more tinn two faibures.

(10} Use of Weitton Test Results in Conducting
Orol and Practical Tests.  Sonw nweans should v
implemented to record the areas in which the
stndent experienced difficulty. This record
should be available to the instructor for his
guidance in remedial study with the student be-
fore the flight check. The flight check pilot
should refer to this record to ascertain that the
student has overcome his deficiencies in the noted
areas.

{11} General Comments on Test Administration.

(a) The decision as to WHEN to admin-

ister the test does not always rest with the

instructor, but there are times when he can es-
tablish the schedule for the test.

AC 141=2A

(h) The sclection of a plnce in which to
administer the test is important for reliable
testing results, For best vesults, a quiet, well-
lighted, well-ventilated room with a comfortable
tonperature should be used.  Ample working
space should alse be provided.  'This s particn-
lely mportunt in tests that vequon tha uae of
acvotmutical  clinrtn, aupplaceitary puta i,
vle,

(c) The instructor or test monitor shoulkdl
arrive at the testing room in advance of the
students to prepare the room for test taking.
Some may prefer to have test inaterials at the
students’ seats before the students arrive. All
required test materials should be available, so
that leaving the room to obtain additional ma-
terials will not be necessary. All pretest verbal
instructions should be given, and nny student
questions should be resolved prior to beginning
the test. Monitoring practices prescribed in
paragraph 2.0.(7) should be followaed,
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APPENDIX 1.——Checklist to Assist the School In Reviewing
and Handling Test Materials

1. Determine that the test booldet or question
book :

. Is legible and properly bound,

b. Has proper spacing hetween items,

e. Ilns  proper spacing  between stems  and
nfernntives,
2, Determine that all pages are numbered in
sequence and  that any removed pages can be
easily detected. A method for doing this is de-
seribed on Page 2 of Appendix 5.

3. Determine that the test booklet or question
book and accompunying question selection sheets
include coverage of nll subject matter ureas listed
in the knowledge requirements of FAR Part 61
(Rovised) and in the course objectives; that a
reasonable munber of test items is included for
cach ' subject mtter area; and that the total
number of itews is the same as that recom-
mended by this advisory civenlar for the par-
tieular eertification or rating area.
4. Determine that the test booklet or question
book hus u cover page which contains the fol-
lowing informution:

a. Title.

. Test munber.

e, List of supplementary materials, if  test
hoolclet. is used.
5. Determine that the test booklet or question
hook has o page, snmedintely following the
cover page, which gives the student complete
and eleavly-stated instructions for taking the
test. Nee Page 2 of Appendix 2 and Page ¢ of
Appendix 3. The instructions shoukl include:

a, Kquipment that can be used during the test.

L. Thme ailowed for taking the ‘eut,

c. Warning statement,

. Number of test itewns to be answered by the
wtudent,

e. Manner in which the student should mark
ANSWers.
f. Minimum passing grade is 70%. No score

adjustment. is permitted.

6. Determine that all items are multiplo-choice
type and have four alternatives,

7. Determine the accepiubility of each test item
by using the following guidelines:

a. Cheek to assure that items refleet knowledyge
essenfial to the accomplishment of the course
objectives,

b. Ttems should use words with precise mean-
ings (working language of the student).

c. Items should be specific and brief.

d. Question-form items should begin with:
Who, what, where, how, why. or which,

e. Do not repent words in the alternatives that
can be included in the stem.

f. Tterws shonld be stated in positive terms.

g Acamatives should not contain giveawnys
(determiners),

h. Ttemis should include pictures or diagrams
if they present the problem more clearly.

i Itom responses should be logical, gram-
matically consistent, and plausible.

j- Unless the item is of the multiple-response
type there should be only one correct responsc.

. Items should test for application of knowl-
edge and, when possible, should present an op-
erntional situation.

& Transporting written test materinds.

a. All test materials should be enclosed in an
acceptable security package amd =caled.

b. Test materials should be delivered by an
ofiicial of the school or, if this procedure is not
practicable, the test materials should be mailed
by registerad il

¢. A test materials shipping list form which
requires thie signature of the people involved in
handling tho.t materals should be used.
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9. Contents of the “Tost Materiais” packnge .

shonld inchade:
a. The bound test hooklet or bound question
book with appropriate question selection sheets.

b. The answer sheet that will be used by the
students, if a test booklet is used,

Page 2
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e. The scoring key that will be used by the
sehool in grmding the test.

d. Al supplementary materizls needed by a
student to take the test. This includes aeronauti-
cal charts, excerpts from weather information,
and excerpts from the Airman’s Information
Manusl, ste.
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Copy No. 101

PRIVATE PILOT TEST BOOKLEY
AIRPLANE

List of Supplemental Material:

NAME AND NUMBER OF SCHOOL

ADDRESS

This test booklet is the property of . school and is
not to be copied or reproduced.

COVER PAGE
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APPENDIX 2.—Suggested Format for an Acceptable Test Booklet
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Suggested Format for an Acceptable
Instruction Page In A Test Booklet
Number of Test Items

Maximmum Time Allowed for Test .
Minimum Passing Grade  70%

GENERAL INSTRUCTIONS

1. Use only those reference materials provided with the test booklet.
You may use scales, straightedges, protractors, plotters, navigation com-
puters, electronic or mechanical calculators, and logsheets of direct use in
making mathematical and navigational computations, You may nof use
devices or aids containing legible inforination on regulations, sigmals, cloud
data, holding pattern disgrams, frequencies, weight and balance formulae,
ATC procedures, ete. This inforation must be obscured with suitable tape
or other masking material,

2. Read cach test itemn carefully and select the alternative which you
consider to be the hest answer. Always answer test items in terms of current
regulations, procedures, or techniques.

3. Your answers in this test can be scored accurately only if you care-
fully observe the following precautions:

g. Use the soft lead pencil.

b. Blacken completely the space between the purenthesis correspond-
ing to the answer you have selected for each test item.

c. If you change your answer, completely erase the previously marked
response. Partially erased answers or multiple answers are scored
as wrong.

WARNING

WRITTEN TESTS: CHEATING OR OTHER UNAUTHORIZED CONDUCT.
A. NO PERSON MAY ...
1. COPY, OR INTENTIONALLY REMOVE, A SCHOOL'S WRITTEN TEST;

2. GIVE TO ANOTHER, OR RECEIVE FROM ANOTHER, ANY FART OR COPY
OF THAT TEST;

8. GIVE HELPI ON THAT TEST TO, OR RECEIVE HELP ON THAT TEST
FROM, ANY PERBON DURING THE PERIOD THAT TEST IS BEING GIVEN;

4. TAKE ANY PART OF THAT TEST IN BEHALF GF ANOTHER PERSON;

5. USE ANY ‘UNAUTHORIZED MATERIAL OR AID DURING THE PERIOD
THAT TERT I8 BEING GIVEN; OR

6. INTENTIONALLY CAUSE, ASSIST, OR PARTICIVATE IN ANY ACT PRO-
HIRITEDN BY THIS PARAGRAPIIL

B IR THE TEST MONITOR OR OTHER SCHOOL REPRESENTATIVE DETER-
MINES THAT A XTUDENT HAR COMMITTED ANY ACT PROHIBITED BY
PARAGRADPH A, DURING THE TIME HIE I8 TAKING A TEST, THAT TEST
SHALL BE DISCONTIXUED AND A GRADE WILIL, NOT RE GIVEN. IN AD-
DITION, II* IT X DETERMINED THAT A STUDENT HAS, DURING THE
TIME 1l I8 ENROLLED IN THE SCHOOL, COMMITTED ANY ACT PRO-
HIBITED IN PARAGRAI'H A, IIE WILL NOT BE PERMITTED TO TARE
ANOTHER SCHOOL TEST FUR A PERIOD OF ONE YEAR, OR THE SCHOGL
IN COORDINATION WITH THE FAA MAY TAKLE OTHER I'UNITIVE ACTION
DEEMED APPROI'RIATE FOit THE SITUATION,
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Suggested Test Booklet Format

Assume that you have o Private Pilot Certifiente and are employed by
a manufacturing compuny. This company uses several business aircraft.
You are to fly three sales representatives on & VFR cross-country flight from
Port Columbus International Airport to Wood County Atrport (Parkers-
burg) and then to Kanawha Airport at Charleston. Landings will be made
at Parkersburg and Charleston.

The proposed route of this cross-country flight is as follows:

LEG |

Depart Port Columbus International Airport, Columbus, Ohio (40°00°N-
82°50°W), direct to Wood County Airport, Parkershurg, West Virginia
(39°21'N-81°26'W),

LEG Ul

Depart Wood County Airport on a true course of 180° until intercepting
V115 then via V115 to Charleston VORTAC; then direct to Kanawhn Air-
port, Charleston, West. Virginin (38°22’N-81°36"W).

* % & Wk & %

Draw the courses for the proposed flight on the Scctional Chart.
L] * L L h »

1. Assume that you were issued s Third-Class Medical Certificate on
June 1, 1978, Your medical cortificate is valid until the end of

1—May 1978.
2—June 1978,
d—May 1977.
d—-June 1977,

DO NOT MARK ON THIS TEST BOOKLET

2. According to FAR Part 91, an airplane shall not be operated unless
it has had an annual inspection within the preceding 12 calendar months,
When an sirplane has received this inspection, it is indicated by

1—the issuance of a new Airworthiness Certificate,
2—the issuance of a new Aircraft Repistration Certificate.
3—an entry in the maintenance records.
4—completion of an nlteration and repair form.
* ¥ * o * %

After filing a flight plan, you conduct a thorough preflight inspection
of the airplane and prepare for takeoff.
] L L I L [ ]

3. While allowing the engine to warm up priar to your *hefore takeoff
check,” you remember that detonation may result in severe damage to the
engine and occurs when the fuel mixture explodes instead of burning evenly
and progressively. (ue factor that is likely to cause detonation is

1—high density altitudes.

2—excessively rich fuel-air mixtures,

3—the abrupt opening of the throttle.

+—tho use of higher-than-recommended fuel octanes,
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BEFORE TURNING IN YOUR TEST BOOKLET AND
ANSWER SHEET, EXAMINE YOQUR ANSWER SHEET
TO BE SURE THAT

1—the answers are marked legibly.
2—only one answer is marked in cach row.
8—all erasures are complete and clean.

FAILURE TO OBSERVE THESE PRECAUTIONS MAY

RESULT IN INCORRECT SCORING WHICH WILL LOWER
YOUR GRADE.

Papge 4
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SAMPLE PAGE FROM QUESTION BOOK

® 4 & w & *

DO NOT MARK ON THIS BOOK

01. Assumo that you were issued s Third-Class Medieal Certificate on
June 1, 1976, Your medical certificate is valid until the end of

1—May 1978,
2—June 1978,
3—May 1977.
¢—June 1977,

02. According to FAR Part 81, an airplane shall not be operated unless
it has had an annual inspection within the preceding 12 calendar
months. When an airplane has received this inspection, it is indicated
by

1—the issuance of & new Airworthiness Certificate,

2—the issuance of a new Aiveraft Registration Certificate,
3—an entry in the inaintenance records,

4—ecompletion of an alteration and repair forn,

03. While allowing the engine to warm up prior to your “before takeoff
check,” you remeinber that detonation may result in severe damage
te the engine and occurs when the fuel mixture explodes instead of
burning evenly and progressively, One factor that is likely to cause
detonation is

1—high density altitudes.

2—excessively rich fuel-nir mixtures.

3—the abrupt opening of the throttle,

4—the use of higher-than-recorminended fuel actanes.

NOTE: Legends for nll charts and AIM datu are in the Appendlx.
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Appendix 4
APPENDIX 4.—Example of Question Selection Sheet
SELECTION SHEET - 69 ITEMS

TITLE SELECTION NO.
PRIVATE PILOT - AIRPLANE 3
NAME — e
Answer Answer Answer T
Question Responses Question Responses Question Responses
Number 1 2 3 4 [Number 1 2 31 4 | Number 1 2 3 4 )
2 ()Y () () ()] 168 ()Y ¢y C) () 338 () ) () ()
11 () €)Y C)Y ()} 177 () ) ) () 347 ()Y ) () (>
19 () C) ) ()] 188 () () ()Y O) 357 ¢y ) () ()
26 () )Y () ()] 198 () )Y €)Y ) 364 (Y () () )
36 () Y C) () 206 () () ) () 373 () ) ¢) )
42 (Y () () ()} 218 ¢y €)Y () ()] 383 ()Y ()Y () )
50 ()Y () ¢) C)f 229 (Y ()Y €)Y () 391 () () () ()
59 ()Y ()Y () ()] 239 (Y () ) )Yy 396 () (Y ()Y O)
69 ()Y ¢y () ()] 248 () () C) () 400 () ()Y () ()
75 () () ) ()} 255 ()Y C) () C)[ 412 () ()Y () )
83° () ) () ()] 267 () () C) ()| 423 () () ()Y ()
91 () C) () ()] 278 (Y () () C)] 429 () () () O
101 () ¢) () ()| 287 ()Y ) ()Y ()| 436 ¢)y ()Y () ()
108 () () C) ()] 297 (Y C) ()Y C)| 445 () () ) C)
116 (Y ()Y () ()| 303 (Y ) ¢)Y ()] 453 )y €)Y () ()
127 () ()Y () ()] (> )Y () ()| 463 () ) ) O)
136 (Y ¢y () ()] 316 (Y ()Y ()Y ()| 472 ()Y () ()Y ()
142 ()Y )Y €)Y ()} 322 ()Y ()Y ()Y () 476 Yy (Y () ()
147 () C) () ()] 326 ()Y C) ()Y ()} 487 () C) () ()
156 (Y ()Y () () 332 ) () () () 497 ¢)Y () () ()
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APPENDIX 5.—Example of Shipping List and Missing Page ideniiﬁca!ion

“re
TEST MATERIALS SHIPPING LIST
Lol T2
g-mn.' at ‘u*"‘-' hn‘ll;m-ymnh-uh
PARY | « LIIT OF MATERMALS BNOPRD
- — PARY N = RECHPY OF BATERIAL
PEMARIE (Discropancios, wic.)
DaTH OF ROCETIT
~ 1 '
OFFICE IDENTIFICATION
T
™
AUTEORIEED SORATORE
(. J
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EXAMPLE OF METHOD OF DETECTING MISSING PAGES

-—__\__—_

_

When booklet is rolled, unbroken

black line indicates no miseing
pages.

Place black tabs on edges of
pages,
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