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G ROUND TRAINING DEVICES IN JOB SAMPLE
APPROALIT TO UPT: SELECTION AND SCREEN!NG
. 4;
L rnfhopu‘éri‘ow oy

Statement of the Pioblem ) ' U

. The purpose: of the ‘study was to mvcstrgatc the. usc of the A/F 37A-T40 Instrument. Trainer as an
effectrve selection' dcwce for carly- |dent|ﬁcat|on of crrtrcal ﬂyu.g abrlrtles possessed by. undcrgraduate p|lot
trmnmg (Ul’l‘) cand |dates . .

%

Objcctrves . ' . ] . ‘ i ) ’ .

The study had.two objectives:

The primary-objective of: this study was to provrde a means whereby a, UPT candrdate S abrhty to
lcam to perform piloting tasks could: be qu:\ntrf éd witha hrgh degree of- vahdrty

2. The secondary objective was.io- provide the partrclpatrng students ‘with- basi¢ instrument flying:

skills,,techmques .and elements :of © rnformatron whxch would prove bénefi clal durrng the: T:37 phase of
»*rmtructron. .

As a result of increasing pilot trammg costs ‘and reduced mrlrtary budgets ‘the: Umted Statés' Air Force
(the largest source.of jet.pilots in exrstence) is vrtally |nterested in pursumg al‘ avenuies for reduung tramee
lossés. without reducing the quality of output.. Of particular concern, is the contmumg average of some 25
percent of all ‘UPT entrants-who-pass all. exrstmg .pre-pilot: trarmng screening. procedures, but: who are

elunmat d. for - .one reason -or, ancther after: ‘beginiing . flight- -training.. “While: Jt:appears: rmprobable rthat
tcchmques will ever be devrsed whrch wrll pernnt reducmg ‘this, percentage to- uro, there is some evrdence

1975 to l990 time frame it was indicated that -an attntron rate of 10, percent would be: a realrstrc goal

To address the selection problém, it is- necessary to. .femember -that- the existing. UPT program is .

composed of a muitiple step selection process. First, the requirement for most prlot trainees to obtain a
college degree insures-a high level of mental: abrlrty Second, the-use of- the, Air Force- Off icer Qualifying
Test (AFOQT) is designed to. provrde addrtronql assurance that trainees have defi nite aptrtudes for learning
to pilot. an airplane. Fmally, the existing physrcal éxamination- helps to, insure that UPT candrdates are

physically fi fit_for flight. The use of lrg,ht aircraft in the pilot indoctrination. program/flight, mstructron.’

program (PIP/FIP) and T-4! program. furnishes_primary instruction- which may reduce the odds:of:an

ntrant«bemg lost from later vrogram phases. However, despite all these existing selectlon and screening-

procedures student attrition remains a problera. ) -

The f nal component of the UPT candidate screening program is a.course of" instruction in the T-41
aircraft consisting of approxmately 16-hours of flight. In conjunction with. thrs program, research is
presently being conducted to determine the predictive value of psychomotor assessment of UPT candidates.
This research-is based on a learning approach and consrsts of two coordrnatron tests One is.a gross meastre
of eye-hand coordiniation and the other a more complex eye-hand- foot coordination measurement. Both
tests mcorporate psychomotor skills similar to those. necessary to flying. Posrtrve results' from this research
may result in.expanding the current UPT seléction battery to include thisassessment. .

While ‘the generally accepted role of ground ‘based flight simulators has been to enhance training or
reduce .required aircraft hours, in pilot training, research evidence indicatesthat such equrpment could be

used {0 effectively ‘screen out ‘those candidates who .have minimum aptitude in the' areas of

perceptual :motor skills. During World War 11 such devices were used to predict successful completion of:
UPT. Two of the more successful were the SAM Two-Hand Coordination Test and the Mashburn Two-Hand
Complex Coordmator device. These devices were demonstrated to correlate reasonably well.with training
performance however, they were diffi cult to maintain and were eventually dropped from the UP'I‘ selection
program.

A
)

He it
S B oW

s

.
PRSI

S A
o B Nes Py

5 m b s A § o e YR 3

X
.
£
3
A
-
%
64

4

S5 el

It .
¥y o D M v Ta s

ek et

. AT

N EES ,
B T e R T R LR )




. The use of»ground-based ﬂlght slmulators in a: screenmg role has ‘been: recently implemented. The
Diitch. Tramin" Center, a firm which selects and- trams pilots f for commerclal airlines i in the Netherlands, hag
o evolved an extremely effective selectron program for pilot tramees (.F. Smtth personal communlcanon, 18
‘ July"l970) The ellmmatron rate has been. reduced to about 6 percent by. screenmg based on méasuring,
- rcandrdates learnmg rates on-a series- -of ¢ progressrvely more . complex basic’ mstrument flying; tasks-in the-
", ‘Link: C-8*mstrument trainer:. Followup studres :have shown student performance in subsequent ﬂrglt
'traming phases to. remam drstrrbuted in: essentlally the same orderaas that recorded dunng the screenmg
o7 "sprogram: ' . ot o .
R " Mmmh usrng the Lmk B-Model GAT-l tramer (Goebel ‘Baum &Hagm l97l)establ|shed positive
' :correlatrons between, the insteuctor’s’ evaluatrons of student perfomtance as measuted in these trainers and
. student performance in the T37 aircraft. The: study used ‘a _|ob sampling’ approach that slmulated T-41
: 1~contact ﬂymg - .

Another‘ study (Hmnchs l970) demonstrated that the _|ob sampling’ approach to screening: was an
\aocurate predrctor of performance on; tasks. requmng psychomotor skills. Prediction accuracy tncreased in
-~ proportion {o the extent?to which the actualttask was sampled Ly >
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. Psychologrcal Factors Considered m the Study Desrgn

There have been numeérous efforts 10 identify. the psychological factors that determme the acquisition:
of flying abiltty Although such mvestlgatrons Have’ typrcally produced- study-umque taxonomies; the, abtlrty
to learn; ﬂymg skills s, generally ‘believed“to; be: prtmanly composed (as are nearly all skilled, perfomtances)
of. cognltrve perceptual-motor, and motrvatronal elements: Accordingly, in-this study, the tasks:on which
student performance was. measured were desrgned to incorporate cognltlve and perceptual—motor
components to :the. greatest extent .possible. No attempt was_made to ‘test for. motrvatton because no
satrsfactory objectrve measures of thrs factor exist: i the. UPT program..

} The cogmttve -portion-of -the job-sample tasks consrsted of three types of actrvmes. (1): short term
memory, ‘(2) verbal information processing in noise, and (3) rote learning of procedures and; nomenclature,
The student’s response .to ‘verbal -directions. and a light. box operation- are examples of a‘test of G
short-term memory The communications and.diréctions’; o, the student required the ability to process o
verbal information over an mserted radro chatter background Rote learning ability was tested by requiring D
tasks to be performéd in certam sequences and by using appropnate nomenclature. . : R

The perceptual-motor aspects of the: ‘behavior tested- were tracking, manual dexterity, vrsual E
perceptron., and reactjon time. For instance: the maintenance of headmg exemplified, par excellence, a "A
tracking task, manual’ dexterlty was tested by the many maneuvers réquiring stick control; the very nature :
-of instrument flight tasked the student’s ability to interpret what he saw displayed before him and finally,
the operation of the light box was specrl‘ cally designed to -assess thé student’s reaction time under,
'task-loadmg condrtlons

- *
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‘Appiroach B o - e
The -approach selected for, this study was composed of three majot elements job sample testing; <
training program adaptability; and, objectrve performance hteasures

Job Sample Testing. Selection of the material presented to the sub_|ects of this study required a survey \ o
of the UPT flymg syllabus tasks’ to determme those compatrble with T-40 capabilities. It was determined
“ that all” mstrument maneuvers and naV|gat|on procedures prescribed in ATC Syllabus P~4A-A could be
demonstratéd practrced and tested in -the trainet. Although time constraints on student avai]abtlrty |
' necessrtated the elrmmatton of training in mstrument penetratrons, approaches and some voice procedures, o
the T maneuvers used in this study constituted an extensrve job samiple of the instrument training portion of RS
the UPT program. In addmon the. lrght box:tasks provided an assessment,of the ability of cach student to

) M«perform problem-solvmg tasks under the stress situations- typrcal of those encountered durmg instrument
lﬂlght g » » 5

Tmmmg,l‘mgram Adaptabtlzry This study was deslgned to be conducted within h1e time span
dcvoted to; T-4I screening for previous classes. This was done to reduce interference with the participating -
students’ ongoing tralnmg For the classes involved, T-40 tr.nnmg was in licu of T-41 training. The program o
devcloped was sufficiently flexible to accommodate delays due to trainer_imaintenance, instructor
availability, or other unforesecn problems. . . 9 -
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Student Performance Measures. In order to accomplish the purposes of the study, it was necessary
that the measures of student performance obtained from the T-40 trainer be representative of the o
behavioral domain of UPT {lying skilis. In addition, it was desired that these measures be free from observer
bias or inexperience, and be highly practical to collect. These criteria were met by carefully objectifying
each performance measure. . :

b
L o

Each student’s “flying” ability was measired, using performance indices that could be:observed in an
objective fashion, simply recorded, and scored with little or no.interpretation. Three types of measures
. were used: . . . .

o e
P LA Y]

o X 1. Aircraft Control Measures. The degree of studeni control, over the aircraft was determined by how
i closely airspeed, altitude, headisig, power setting, etc., matched the flight parameters specified for a given
- maneuver. . . .

I

.
& P

Ry ek

. 2. Systems Management Measures. The tasks required of an Air Force. pilot extend beyond merely
flying an aircraft. For example, navigation and weapons- systems must- bé.managed efficiently. System ‘

: management tasks were simulated by using the light box to present analogqus problems, and the.student’s .

: " . response time and errors were observed. : . ’ . . "~

.

5
et

" A

R 3. Flying Procedures Measures. Following pfoceduyes constitutes an important_ part of the pilot’s
P job. In the T-40 study, execution of tasks of this nature was represenited by communications, VOR
- * procedures, etc., and scored as either correct or incorrect. 0T . 3

AFOQT Scores. The AFOQT was included in this study becaiise its us¢-entailed practically no . L
additional effort and seemed to complete the set of predictor variables. The five sub-tests of this battery R
that were used consisted of: AFOQT | - pilot percentile; AFOQT 2 — navigator.percentile; AFOQT 3 - o
quantitative percentile; AFOQT 4 — qualitative percentile; AFOQT 5 — officer quality percentile. No L

further description of this instrument is contained in this report since it has been completely described in
many other sources. .

N
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. 1. METHODS AND PROCEDURES T, vy
. 'Subjects ) . 1

Undergraduate pilot training classes 74-05, 74-06 and 74-07, assigned to Williams AFB, were screened .
for eligible subjects. The planned restriction to use subjects completely naive to flying proved impractical !
because of the incidence of flight experience among the class members. However, Air Force Academy . i
graduates and students who had completed the ROTC Flight Indoctrination Program were not considered t
eligible. Additional restrictions to eligibility were:"

1. Civilian flying experience not to exceed 150 hours. !
2. USAF navigator experience restricted to non-fighter type aircraft (e.g., B-52 Navigator).
3. Other military flying not accomplished during past three years (e.g., Army helicopter pilot).

The number of students completing the study program was: class 7405, 54: class 7406, 38:and class
7407, 36, for a total of 128, ’

w7 trv. s

Description of Apparatus L ‘ :
) The A/F37A-T-40 Instrument Traines contains side-by-side pilot’s and copilot’s stations
v closely resembling a T-39 cockpit. At the aft end of the cockpit section is an entrance stairway and

platform. The motion system hydraulic power supply is located under the platform. The computer modules
and electrical power equipment are located in the nose of the cockpit section.
L)

The motion system has two degrees of freedom (pitch and roll) with a cue “‘wash-out” system. The

. operator console duplicates most of the cockpit instrumentation,and contains “problem freeze,” “altitude ’

: freeze,” and “position freeze” features. Instrumentation on the pilot’s pane] is somewhat similar to.a T-38; 3

3 the copilot’s panel closely resembles the T-37 panel. g . N

) Modifications. For the purposes of the study, certain modifications to the basic T-40 Trainer were -
required. !
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Audio Communications. Elct.tncal wiring was modified to permit a cassctte tape to be played

~sunultaneously into all- three trainers through. the UHF radios, to the three operator consoles, and to an

adjustable volume speaker i in the console area.. Cockpit [console wiring was modifi ed to permit the console
opérator- to- monitor. and mterrupt “hot:mike” signals-from both cockpit stations. In addition, to make the
T40 mlcrophonc system compatible with the Helmet Gu22P/Mask BUSP worn by the subjects an
.tmpcdencemtchmg power supply amplifier was added- to each trainer.

Operator Station. Features of the T-40 instrument console used in this experiment were displays of
altitude; airspeed, heading, rate-of-chmb and UHF frequency. These features, of course, are standard, but
-mounted o’ each console table- -was a light control box. Each control box contained three sets of toggle
switches; on. set uf nine and tWwo sets of three switches. On ‘the face of the box were also mounted START,
ERROR COMPLETE and POWER ON lights, START and STOP buttons, and a POWER ON/OFF switch.
Each control'box contained its own event timer. This timer was started by the operator the same instant
light problems were presented. “The timer was stopped. either by problem solution in the- -cockpit or
manually by the operator when the allotted time had expired:

Timing.- Console operators-used-an elapsed-time clock located above Console #1 and clearly visible to ‘

the other operators. This timer was used to allow operators and instructors to keep track of the timed
instruction blocks and to prepare for data record_mg during test periods.
* )

Instructor and Operator Personnel

The instructor. and operator pgrsonnel used in the study played a highly important role. The
following sections describe their selection, training, and duties.

#

Instructor Pilots (1Ps;. Six groups of 12 IPs were utilized in presenting the T-40'cour8c of instruction
to'the three participating UPT classes. These 1Ps were sclected from the 96th FTS (T-37) and the 97th FTS
(T-38) at Williams AFB.

Instructor pilot experience ranged from rccent UPT graduates awaiting assignment to thc Filot

Instructor Training Cuurse to IPs with several years’ experience. IPs assigned to Air Force Human Resources

Laboratory, Flying Training Division (AFHRL/FT) served occasionally on a fill-in basis. The averzge IP
used in the study had approximately five and one-quarter months’ instructing expericnce and 600 hours
total flying time. These instructor pilots averaged 190 hours experience in active flight instruction time.

Each group of IPs presented eight lessons comprising one half of the course since flight line
operational requirements would not permit the retention of a single group of IPs long enough to present the
entire program to a class.

IP training was divided into group briefings and individual training sessions. AFHRL/FT pilots
conducted the IP training. An outline of the group training session subject matter follows:

1. An introduction including program objectives, related screening programs and research, general
methodology, and studént/isistructor scheduling. .

2. T40 stmulator oricntation including cockpit layout, control response, and freeze and reset
features.

3. Study of the program guide mcludmg format and task descriptions, methods for studcnt *“hands
on” instruction, and reempbhasis on standardization. .

4. -Demonstration of the command tape. . *
. 5. Demonstration of test data recording.
6. Demonstration of light box tasks (for second IP group in each class).

After the group oriefing, cach IP was given a thorough: checkout in the T-40 trainer by an AFHRL/FT
instructor. The IP practiced flying cach maneuver to be presented, resetting the trainer to parameters
specified in the program guide, instructing from the guide in coordination with taped time S|gnals and
recording test data while the HRL instructor flew a typlcal test.

Included in each student training period was a thirty-minute bricfing, a forty-five minute trainer
flight, and a fifteen-minute debriefi ing. During the bricfing, the IP reviewed and discussed the student’s
study assignment, used the program guide and an instrument panel training aid in explaining the mancuvers
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to be covered, and answered questions from the student. The program guice and taped time and test signals
controlied the instructors presentation during the trainer flight. The IP was also required to reset the
trainer to specified parameters, rcpeat taped test commands for the student, and record data during test
periods. After the trainer flight, the IP gave the student a critique on his performance in the trainer and
answered student questions on the material covered. The stiident’s study assignment for the follo-ving’
lesson was given at this time.

Console Openators. Operators were temporary civil service employees with clerical experience who
were hired specifically for this study._

Operators were traned to read and interpret the aircraft instrument dlspl.nys on the T-40 console,
record readings on specified instrunients, reset the trainer position and operate the light control box. The
chief console operators were further trained to operate the cassette tape player and the master timer.

The primary duty of cach console operator was data recording during the training sorties. The course
outline and data recording forms kept the operator informed as to the specified data recording
requirements. Time signals indicating the instant the required readings were to be taken were received over
the operator’s headphones from the tape player. The taped commands to the student cnabied the operator
to keep track of test progress. At the end of cach period, the chief operator restarted the tape and
synchronized the master timer with the new tape.

Durizg ‘he portion of the program devoted to VOR trining, the operators were required to
repositioz ¢he trainer to predetermined locations on conmmand from the instructos.

The final four training periods were continuous iesting sessions and require*! the operators (o initiate
a new problem on the light control box t forty-five second intervals, record reaction times, errors, and
instrument readings.

When not occupicd at the console, operators collected and scored the test forms containing the data
collected by both operators and instructors.

Syliabus Development

The syllabus of instruction (Appendix A) for this study was designed to use the job sample approach

for screening candidates for UPT. Also, the nature of the study required that identical quar tities of training
be administered cach student in order that the testing provide a valid indication of each student’s ability to
attain those skills being taught. ‘The predictive criteria were determined to be the candidate’s ability to
assimilate, retain, and utilize information presented in a flying training situation. Since the devices avanable
for conducting this study were T-40 instrument traincrs, the UPT syllabus was examined to determine
which of the UPT tasks could be effectively trained in the T-40.

T40 Capabilities. Al instrument flying tasks included in the T-37 phase instrument check were flown
by current T-37 instructor pilots in the T-40 trainer. The only maneuver the trainer was incanable of
performing propery was the aileron roll (a confidence mancuver) duc to the .nbscm.c of response to
backstick pressure when bank exceeded 90 degrees.

Svllabus Design. The syllabus was constructed to accommodate a student with no flight cxpcricnce
and no knowledge of aircraft instruments. A building-block approach was used, starting with straight and
level instrument flight and increasing task complexity in logical steps. The scope of the training program
was limited by the length of time the students were available. Each student was instructed in basic
instrument mancuvers, progressed to steep turns, confidence mancuvers, and unusual attitudes and
concluded with practicing VOR instrument navigation skills which included course interception and holding
patterns.

Academics. Academic instruction during the screening phase of UPT has not, in the past, contained
any instruinent flight lectures. This tfaining normally is first encountered during the T-37 phasc. Rather
than move a block: of instrument flight lectures into the screening phase, then repeat the lectures during the
T-37 phase, an alternative was exercised. The T-37 academic section of the 82d Student Squadron prepared
a special T-40 Instrument Procedures work book (Appendix B). The contents of the work book were
limited to instrument tasks and procedures covered in the T-40 study. These work books were issued to
each student for independent study. Students received additional daily reading assignments in AFM 51-37,
Instrument Flying, and ATC Manual 514, Primary Flying, Jet. Access to these manuals was strictly
controlled tc provide equal study time to cach student. .
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. Tasks. Tablc I chs the'list ol' (hc tmmm;, usks sclcucd and the softie number in which the task was
fm introduced, . _ . ;

U Tabled TAQ Traning Taks

%

.4 . TAOTrminér Familariation
2 . Saightandbevel ‘
3 ‘ _ Attitude Clinibs aid‘ Déscerits -
’ Constant: Airspeed Cllmbs and Descents | *
"o Level Off S L .

> .y

4 - * . Change. of»Auspeed S ‘ . . Ty
. E . Normal Turiis (30 ‘Bank) - . .
. - - Normal ‘Turns to Headings . e

s - Change of: Axrspeed ina Turn
) - Climbing and Descendmg Timns .
. Steép Turmns (60 Bank) ’

6 Rate Climbs and Descents . ’ ‘ [

s 7 Simultaneous Changes of Heading, Airspeed
and Altitude , .
Verticat “S” — Delta’ .7 B
" 8and8A - Unusual Attitudes C ) -
Wingover , :

9 Instrument Takeoff )
. Tech Order Climb . .
’ VOR Homing . -

10 . ' RMi and CDI Intercepts :
VOR Holding )

: 1 Standard Instrument Departure

. 12-16 . Composed of a sries of light box stress S
tasks superimposed on the performance of
the simpler.basic ins‘rument flight Tl

" maneuvers introduced in the first six s

“sorties. . ) . R

.

Instructional Techniques. In order to present a highly standardized course of instruction with :
maximum “hands on” student training, the number of situations requiring individual instructor technique :
or a judgment by the student were minimized. Actions required to perform a task were proceduralized to o
the maximum extent possiblé. For example:, :

Vew vt o S b

s . Turns to headings - the recommended rollout lead pomt of one third the angle of bank was
changed to procedural lead points of 10° for a 30° bank and 20° for a 60° bank. ;

2 Level off — the recommnended lead point of approximately 10 percent of the vertical velocity was
" made a fitm procedural lead point.

~
AR L LAY

10

P L TR

"
3
v
.
Y



Standardization. A major problem in presenting highly standardized lr.nnuu, to cach student was to
overconte variations in instructor qulity . IP experience ranged from zero instructor time to over four years.
To numml/c this effect, a detailed course outline was prepared wlm.h covered point-by-point, the items to
be discussed in cach. mission hricting, traiuer fight, and dchmﬁng. All instructors were directed to adhere

_ strictly to the course outline and to refrain from using individual techniques in presenting the training.

The -taped time signals, received over the instructor's Ilcadplwncs. wegulated the lt.nglh of training
time to be devoted to cach l.:sk

All instruction in the trainer was prcacnlcd verbally. No 1P duvonslmllons were ullhzcd Wllh the
exception of the unusual attitude setup, the student had the ‘trainer controls throughout the program.

Study Design

The study design was modeled along the classical predictive pamdlyn common in applied
psychological rescarch. Of necessity, such an approach is longitudinal and uses actual job performance as
criteria, Based as it is upon empirically established validity, the model is robust. Results obtained from this
. approach are truly representative of the predictive power of the test instrument since the study conditions )
i actually. duplicate the sclection situationi. The test instrument, of cotirse, was a job samiple and this added R
) relevance_to the study because the more closely the selection instrument reproduces the behaviorat tasks of e
‘o . the. actual job, the greater the content validity of the selection procedure. The job sample test was directly o
e related to the activity to be predicted, gave the UPT candidate a taste of piloting, and was minimally (if; at o
. all) culturally biased. Individual differences in ability were manifested in differential perfformance on |

simulated pioting tasks. - bt

Controls. One of the major difficultics in an approach of this type is maintaining control over the
experimental environment. In the present study three-dimensions. of control were used. First, students in
cach of the three classes were randondy assigned to one of two sections (A or B). Duritig the course of
training the period of instruction was counterbalanced between a.m or p.m for two sections. Second, a .
: tightly controlled plan was developed to alleviate potential instructorftrainer/period of instruction L
B . interactions. Through careful scheduling, it was possible to insure-that cach student had approximately the )
. same number of training flights in each of the three trainers, at different periods of the day, and with the

same number of differcnt instructor pilots. As a result, IP-student interaction cffects were minimized,

trainer device idiosyncrasies were ncgated. and consequences of circadian functions within students were

greatly reduced. Third, by making the training period @ minature replica of the flying task, cvents were

highly structured. The student's scquence of activities always followed a rigid pattern: sortic preparation

(45 minutes of individual study on printed materials germanc to the sortie); pre-sortie briefing (30 minutes
- . in which this material and the sortic were reviewed by the student with his IP); training period (45 minutes
e of T-40 instrument training); and sortic debriefing (15 minutes of performance critique by the IP fcr the
student).

¥ Testing Procedures. The test of the student’s performance adhered to a completely structured

; protocol. Eusch test occurred at a predetermined time during the 45 minute period. In all, 25 tests were
administered to cach student. The first test occupied 10 continuous minutes in the sccond training period;

. the 20 subsequent tests were contained in two five-minute intervals occurring during each of the next 10 .
training periods. In the latter case, cach five-minute test was separated by approximately 20 minutes of
trzining. In the remaining four periods (i.e.. those incorporating light box problems during the performance
of flying tasks), responsc timefaccuracy measures and instrument flying task proficiency measures were
observed continuously throughout the training period.

t e

Testing instructions were relayed to 1Ps and operators via headphones. These instructions dictated the
2 initial setup conditions of the simulator (c.g., altitude 16M, heading 360; airspeed 250 kis, elc.), and the
, particular test to be given. A one-minute preparatory intervat followed in which the simulator was set up;
the 1Ps and operators prepared to collect data;and. the student was alerted that a test would occur.

L At the beginning of a test, a taped signal (i.c.,becp) was given to IPs and operators. The IP then told
i the student what mancuversto nerform. As the student attempted this task, “beeps” were sounded at
10second intervals over the headphones of the IPs and operators. Cued by these stimuli, [Ps and operators
rcconlied ddcsignalc(l instrument readings from their panels. This process continucd until the test was
completed.
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pert‘omnnee aucraft control systems management and' ﬂymg procedures — were deveroped m order to.

asus studer:s achieveinent. By using- the: ]Ob semple approach tested student. ‘behaviors: were: drrectly
rret‘erenced to specifie ed- task performance requirements. Thus all- recorded observatrons of the- ‘student’s

E pert‘ormanoeawere scored upon absohite. standards as deﬁned by. the maneuvér descrrptrons utihzed if.UPT.

‘No. Judgments were made as to the qualrty of. the performance only the student s measured devratrons from
establriled cntena were used in‘the’ evaluatxon process..

The dependent vanables correspondmg to- the three classes of: objectrve "measufes: of pilotmgv

performance were as fonows .

lv Mmures of -aircraft flrght parameters-(the : analog of : arrcrat't control) Varrables used were;
arrspeed (rn knots) -altitude @in- feet),rhead.ng (in degrees) prtch “(in- barwi idths.or degrees), bank (in-

- degrees), prtchlbank coordmatron (displayed wing:tip position on the’ artificial horizon), vertical: velocrty
{(in feet per rmnute) and roll- rate (eorrect rate.used — incorréct rate used) The followmg example is given
10 danfy the_use:of .these. maneuvers:: d1rected ‘to- maintain 250. knots IAS, a student was observed at.252,

- 256, 251, 248; 250 and 250 knots lAS durmg a: 60-second test rnter\'al Scores recorded for this

perforrmncewere the underhned drgrts,r.e 2,6,1,2,0,and0. .

2. Meuum of systems. mamgemenr -ability; Usmg the light box, probiems: . of various degrees of
complexity were presented to the student while ke “flew” the trainer. The amount of time (in seconds) the
student required to solve these problems and- the.accuracy (., correct or rncorrect) of hrs solutron were

-e ~

T recorded. . - . )
A ‘ 3 Measum of ﬂymg procedures compliance. This set of- vanables consrsted of § power settrng, VOR'

.course: initerceépt, VOR-holding,. take-off procedures turns to assigned headrngs, recovery ‘from unusual
attrtudes and simple radio communications. The student s performance was recorded as- erther correct or
mcorrect.

“itie result of this effort was to produce 25 tests in which- the total. number of i items was 342 Since

the-testing time:- was fi xed, the actual number of items in each test varied, but the total was approxrmately
the samé for all tests. Of. the 342 rtems, 208 were composed of “contrnuous dependent variable
observatrons (e.g., airspeed) : and..134 were- composed of “discrete” dependent variable observations (e £
power. settmg as correct or incorrect). Examples of the special test forms prepared to récord these data are
presénted .in Appendrx C. Acting on;the taped cues, data. recordmg was accomplished by the instructor
pilcts and.the console operators using these test forms.

'l’relrmnaryr iminas Sc'oringl’rocedum

Before the data could be scored, it was necessary to comrect certain data points to account for
transitions during a maneuver, instructor errors, or minor trainer malfunctions. Specific examples of these

" situations are:

1. Transitions. During airspeed or altitude changes, a short time interval was allowed for the IP to
repeat the:command and the maneuver transition to be completed. Only data points occurring after a
transition’ was -complete weie-scored. As an extreme case, six data points were recorded for a transition
from 250 KIAS to 230 KIAS. It: takes 30-seconds for- an IP to repeat the command and.for a properly
-executed airspeed decrease to cccur. To allow for this 30 second interval, the first four -airspeed data points
were deleted and only the last two.were scored.

Bank data were scored during the time the aircraft should have been established in a turn. Data points

at which the aircraft should have been rolling in or rolling out were not scored.

During the Vertical S maneuvers, only data points at which the aircraft should have been in a steady
climb or descent were scored. These points occurred at :20, 330, :50, 1: 20, 1:30, 1:40, and 1:50 minutes
after the original command. All other points were omitted from the analyses because they occurred during
transitions.

The mstrument take off could not be scored based solely upon the time elapsed from the.original
command. IPs did not-always get the trainer set up.in time for the student to. begrn the task on command.
Therefore, the -task was not considered started until brake release, at which point airspeed showed an
increase. The maneuver “ITO to 5,000 ft” is a task that ilustrates this point (Test 9-1, 10-1). Table 2,
which is a partial copy of a test form, is given below to fllustrate the drscussron of these points.
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_Table 2. Test Form Mustration, . .

Alrspeed . Heading  Aititudé  Pitch

Brake X 4 X X . X

Release
(first X 360 X - X
airspeed
incr;’:see) X 360 - X X
' X - 360 X 10 \
X 360 X .10
X 360 X 10
- X 360 X 10 .
220 360~ X. X
220 360- X X
220 - 360 X X.
X 7 360 - X X
X .30 - °X X
- 250 .- - 360 5000 X
X

250 360 5000

X = Non;relevant Data: Transitional State, eté. *
All readings taken at 10,sccond intervals.

The test form example in Table 2 indiéalés edited data with an X in the appropriate dzta space. The

desired value for each data point was placed in all other data spaces. Tests were scored by. computing the

absolute deviations from .the desired value. Numbers in the data space on the discrete items, such as-

communications, indicated the value asigned to that particular response. The exampies of test, forms
presented in Appendix C include. this information: : .

2. instructor/Trainer Malfunctions: In a very few instances, the instructor pilot recorded the wrong
data on the test sheet, failed to record the data, did not set up the trainer in the proper corfiguration, or
gave erroneous instructioris to the student. Also, trainer malfunctions occasionally invalidated some data.
Such situations were rare and accounted for-less than 2.5 percent of the total amount of information
collected-in the study. To fill in the missing data cells, a simplified version of the estimation method
described by ‘Bennett and Franklin was used (Winer, 1971, pp. 487490). 3 '

Final Scoring Procedures. When the data matrices were complete, the final scoring steps were
performed. Since three classes of objective measures of piloting performance were used as dependent
variables, 2 procedure was required for scoring each type of measure:

I. Measures of Aircraft Flight Parameters. For these -measures, the absolute deviations from zero
{i.c., perfection) for each separate parameter for each maneuver item were converted 10-Z scores. Large
deviations, therefore, were represented by largé, positive Z scores. Small deviations (or zero deviations in
the case of outstanding performance) became large, negative. Z scores. This procedure <hould be
remembered in subsequent discussions of the study results because it explains why negative correlations
exist between the predictor and criterion variables for this class of measures. )

2. Measures of Systems Management Ability. These measures consisted of response time and
accuracy. The procedures for scoring response times were identicgl with those described above and similar
results were obtained. Inspection of the data revealed that there was too little variation in accuracy scores

for these measures to be useful predictors so they were excluded from further processing and analysis.

3. Measures of Flying Procedures Compliance: These discrete measures were scored by simply

calculating the percent of correct responses out of the total opportunities presented. These percentages
were then Z scored.
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Automatic Data Processing )
The data entered on the test forms was scored and then keypunched on {BM cards. After verification.

these cards. were read onto magnetic tape and all further data processing and statistical analyses were
performed on AFHRL/FT’s SEL 86 computer.

Criteria .

The selection of criteria measures for quantifying achievement in UPTis not-a simple, straightforward
process. As with most human undertakings, “success” is a relative matter, and may be viewed from either
an individual. or institutional standpoint. There is also a temporal aspect to this problem and the

'deu;rminatidﬁ of when criteria have ripened sufficiently is a subjective judgment. But there do exist
practical considerations in UPT which, to some extent, force an operational definition of “success.”” At the
most primitive measurement level passing or failing students may be identified; this crude dichotomy can be
refined by using the grades assigned to students based on the performance they exhibit during training. An
additional consideration is that the vast bulk of student attrition occurs early (i.e., first cight weeks) in the
T-37 phase of UPT. ’ -

Conclusions that may be drawn from the preceding p:juagmph are:
1. The T-37 phgise of UPT is an appropriate time tc develop criteria:

. 2. A choice must be made to use pass-fail and/or performance grades as criteria. Consequently, this
point will be discussed in some detail. .

Pass-fail is an uncomplicated criterion measure, but it may, in some cases, be inappropriate. There are
six Air Force categories for attrition, or failure, in UPT: flying deficiency, self-initiated elimination,
manifestation of anxiety, academic, medical, and administrative. Although it has been argued that the first
four categories reflect a lack of flying ability, experienced investigators know this is often not the case.
Student motivation, managerial attitudes, administrative convenience, and a plethora of less easily labeled
circunistances invalidate such an assumption. However, the pass-fail criterion is extrémely easy to use and,
since it did not complicate the analysis, it was included. ) .

Performance Grades

T-37 phase performance grades offer criteria that more closely sample the domain of flying ability.
These grades are generated under nearly equivalent test conditions, assigned by highly experienced check
pilots and trained IPs, and can be combined to produce a inore accurate (and probably stable) picture of
the student’s capability. Admittedly, most of these grades are based on ratings, but these ratings are

judiciously allocated. In fact, these grades represent the best measures of flying ability available in the T-37
phase of UPT.

) Four T-37 phase performance grades were obtained for each non-attriting student. These grades and
their composition were as follows: - .

1. 7-37 instrument check-ride grade. Composed of the summed ratings on maneuvers given on the -
T-37 instrument flight check.

2. Combined T-37 check-ride grades. The arithmetic mean of the rating scores obtained on the two
T-37 phase contact check rides and the T-37 instrument check.

3.- T-37 flying score. A composite of (1) and (2), above, combined with ratings on maneuvers which
were assigned daily by the student’s IP.

4. Overall T-37 phase grade. The final grade assigned at the co}npletion of the T-37 phase;com ‘ sed
of (1), (2) and (3). above. and the student’s academic grade. phases PO

After careful consideration, the T-37 instrument check, the T-37 check rides, and the overall T-37
phase grade were selected as criteria to be used in this study.
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Data Amalysis
The data analysis was based on three sequential steps: combining individual test items into larger

units of analysis; determining the reliability of these units: and. developing the equation to express the
relationship between predictor variables and criteria.

Item Combination. The 25 tests were composed of 342 items of which 208 were defined as
continuous measurements and 134 were defined as discrete measurements. Since the total number of UPT
students. participating in the study was only 128, it was necessary to combine these items in a fogical
manner to avoid over-determination of prediction. This problem had been forescen at the outset of the
study and its solution was casily obtamcd The test items were merely the observed parameters of certain
selected piloting and psychomotor tasks; e.g., straight and level insurument flight and response time, whjch
had been converted into Z scores. Thus, the various items could be readily combined into perfectly
homogencous groups of tasks. The proper nomenclature for these item groupings is a maneuver, an
activity, or a procedure, depending upon the nature of the task involved. Tables 3, 4; and 5 identify these

task groupings and list the number of itemis so combined.
¢

VTabIe 3. Maneuvers

Number

Name of items /

Straight and Level Flight ) 26

Pitch Control Mancuvers 4

Change Airspeed 12

Climbs and Descents 18 .
Turns 22

Rate Climb or Descent 6
Coniplex Turn 22

ITO 12
Vertical “'S” Alpha 8
Vertical “S™ Delta . 4

Steep Turns 19
Stressed — Straight and Level Flight 6
Stressed - Altitude and/or Airspeed Change 5
Stressed — Complex-Turn . 8
Stressed — Rate Climb or Descent (VS-A; VS-D) 7

Tablc 4. Activities

- Number

Name of ftems
Frequency Response Time — Practice 2
Single Light Position Response Time — Practice 2
Double Light Position Response Time — Practice 1
Frequency Response Time 11
Single Light Posiiion Response Time 11
Double Light Position Response Time 2

»
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Relrabrlr!y The rehabilrty of cach homogenotis group of tasks was esnmatcd -using the
Kuder Richardson formula 20 to determine rts internal eonsrsteney (Cronbach 1970 PP, 158 161).

hcdu:uon Fqua!ron. Two contradretory pnncrples are rnvolvcd m the development of the lmcar

data collectron and mterpretatron The eompromrse bétween' thcse two

f a: matter of expenmenter Judgment .as.{o- what- mcthod w:ll«produee the: “best™ regression
equatron.,,’l’he method used ifi the-T:40 study is classified"as-a forward selection proccdurc by Draper and

" Smith (1966 -Pp. 163 -171). “The.. resultrng predrctron equatron reconcrled thesc opposing principles-in an
optimum. manner and was applred to the pass-fail criterion, the T-37 mstrument check, the T-37. check.
-nides; and the overall T-37. phase grade cnterra.

.

I RESULTS "L

[
.

The study results, in general are a satrsfactory confifmation of the job-sample approach for-UPT
selectron and screcning. This is particularly true when the techmque is compared with AFOQT paper and
pencr! testing and used to.predict T-37 phase flying peformance scores. The succéeding paragraphs will
report..the study results iff. detail, beginning with descriptive aspects of the data and concluding wrth the
rnferences that may be. drawn from 1t .

Data Description and Abandoned Procedures ' L
lnspectron of the raw ‘'data revealed its characterrstrcs and the analysis proceeded through certain
“tridland error” steps that were determined to be unfrurtful and were discontinued. X

Data Descnplron. The- absolute scores for :the. contrnuous dependent variables observed in‘the study
‘had-an excellent: range. The minimum- varrabrhty shown- was approximately a, factor. of two for response
trme scores; the maximum vanabrhty shown was approxrmately thre¢ orders of magnitude for marntenance
~of altrtude dunng certain maneuvers. The range of scores observed for the discrete ‘depéndent variables was
not as gréat, but herc also, good vanabihty was present. For these measures the- range of scores ran from
neerly a factor.of- two to slrg,htly over a“factor- of four.

An’ analysns of the - shape of the drstnbutron was performed on the raw scores-for one of the
contrnuous dependent vanables, It-was- found ‘to be Gaussran (in fact, a néarly- “perfect belbshaped curve)
and mspection of the other -continuous vanables showed they -exhibited the same- ‘characteristic. The

) assumptron of. underlyrng nprmahty of drstnbutron appeared justifie ed for this class, of data The distribution
- of dxscrete dependent variables was slrghtly negatrvely “skewed (as would be predrcted) but thrs was to such
modest: degrec-that a'normalrzing transformation was not deemed necessary:
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Abandoned Procedures. Two procedures-used.in. the early siages of ‘the analysis were: discontinued.

wheri they~were -found.| to be unnécessary and redundant. This-activity is reported only asa gurde for other.
~researc:hets in..he area since these procedures: have.been frequently employed in the: .past.First, the use of
root. mean square (RMS) érfor terms for the' contituous- dependent-variables contrrbuted nothmg beyond
the. use of srmple absolute-scores. Thrs is not a:criticism of RMS measures; ‘but unless automatic recording
and. transformauon of data is available such a step may, introduce. addrtronal and unrequrred effort Second,
. creatmg tolerance bands 676 and’ I 000 Z:units from the mean 50 and 68.4 percent- of the drstrrbutron,,
respectrvely) and: tabulatmg the éxcursions’ mto these bands; did not make a srgmﬁcantnmprovement in.
:prediction. The fowest correlatlon observed between counts of these eXcursions and absolute scores was .88
with: the. medran value bemg approxrmately .94 Ergo thxs procedure was deemed superﬂuous and dropped
from the analysxs

" S

'Contlnuous Dependent V ble Reliibihty -

3

' (l‘he jOb sample approach used in the study enab!ed the test:instrument to be desrgned as a power.test.

. ‘Also; srnce éach :of ‘the-15 . maneuvers - and-: $iX activities .were. composed of rdentlcal task elements and
\ :measured by’ the same dependent vanables it may be safely assumed that the- underlymg test structure is
*umfactor Based on ‘these consrderatrons, the rehabihty of. these one-factor, power.tests.was computed using-

) routme‘statrstrcal methods Table: 6- presents the relrabihtres (rounded to. two decunal places) for: the 15
'maneuvers. -

»

A

Table 6;:Maneuvers:

b4

Name- . Reliability

Straight and Level Flight 63
Pitch Control Maneuvers . 66
Change Airspecd:

Climbs and Descents,

Turns .

Rate Climb or Descent

Complex Tum

IT0 -

Vertical “S” Alpha

Vertical “S” Delta

Steep Turns

Stressed — Strarght and Level Flight

Stressed — Altitude and/or Airspeed Change

Stressed — Complex Turn

Stressed — Rate Climb or Descent (VS-A; VS.D)

The reliabilities for the six activities (again rounded to two decimals) are given in Table 7.
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eI Table 7. Activities - - ',

.

- . o Mame . . e . . ;Reliability

B Frequency Résponse Time — Practice’ : 64
Smg!e Light Posrtion Resporise-Time — Practice: . 63
. ?Double,Lxght Posrtron Responsc Trme = Practrce . .
‘Oneltem-* 7.~ : . Indeterminate .
N Frequency-Regpoiise; Time ‘ ’ .88
o . *Single hght Position-Response Time ~ ° 92
.. D3uble* Lrght ‘Positiont Response Time : ) a7

s, N - FE— g e r

. 0 Lt

H . . - .
. . - x

As may be seen in Table 6, the maneuver. relrabilrttes mnge from..50 to 77 wrth a medran value of
63. Although these -values.are ‘not lugh enough for :thé ‘tests :to be -used as cstabhshed psychometnc
mstruments they are Guite. encouragmg and warrant’ l‘urther development of the job sample approach

The response times (which were: thé dependent vanables measured in the actrvrty tasks) were found to
be: hlghly reliable after practice. The observed values are in. excellent agreement with those reported in the
literatiire; a most satrsfymg result . .

Correlations wrth T-37 Phase Criteria

Of the 128 students who completed the study program 71 _completed tl\e T-37 phase of instruction
in UPT; Thus, thie total degrees of freedom between the predictor variables and the criterion variables (ie.,
T:37 .instrument check, T-37 check rides; and, overall T-37 phase- grade)-was 69,. but since. tabled
srgmf icance level values_exist for 70 degrees of freedom, the latter-was used for convenience. Table D-1 in
Appendrx D gives the means and standard deviations for all predlctor and T-37.phase criteria variables used
in the. study, and Table D-2 gives the complete correlation matrix. All correlations are Pearson Product
Moment £’s uncorrected for curtailment.

Table '8 presents the corielations between the predictor vanables and the T-37 phase criteria. As
regards the 15 maneuvers; 13 are significant at the .05 level and 11 at the .01 level when used to predict
T-37 check ride performance. These 15 maneuvers do not predict scores on the T-37 instrument check as
well only nine are significant at the .05 level and 7 at the 01 level. Finally, and best, these maneuvers do
show substantral correlation with the-overall T-37 phase grade. 14 out of 15 are significant at the .01 level
of confidence. Corresponding statistics for the 6 activity variables are: 3 and 1; 0; and, 4 3nd 2. The 9
procedure variables were disappointing as predictors with their order in this respect being 3 and 2;1 and 0;
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Table 8. Comelations with T-37 Phase Criteria

- T odterlon v

‘17 . T37 ovenai :
Predictor Variable Check Instrument T-37 X
Varlable ) Name Rides Check : Phase Grade . -
Maneuver - . . ( . g
1 M1 —~35%* —28%% —.52%% . SR
‘ M2 -37¢* . -.30%* —4)** R
3 M3 -33%* . —.43%%, -43%% e
4 M4 —.44%* —.34%* —.52%* N
5 M5 -.03 -02 . : -.07 3
.6 ¢ Mé =37%* -17 —4T** C
7 M7 —53%* ' —.49%% Y] had
8 M8 -23% -.20 —34%*.
, 9 M9 . =35 -.14 —.46%*
10 M10 -27* -.20 —.38%*
1 Mi11 —35%* -.25% : —.43%%
12 Mi12 —.30%* —30%%: ’ —41%*
R & Mi13 -.32%* ~.28* —.36%*
.14 Mi4 -21 -.21 : —.35%%
15 Mi15 —.36** —.35%* —37%
Activity . g o
] Mi16 -20 -17 . —.25¢ R
2 M17 -.28% -11 —.35%»
3 Mi8 | -.11 -.09 —13
4 M19’ -17 .00 -17
5 M20 -.23* +.01 —.25*
"6 M21 —34%* -.12 —.32%*
Procedure L
1 M22 +.17 +.03 - +.24% 3
2 M23 -.03 +.01 . +.05 LR
3 M24 —.101 -.07 -.01 : -
4 M25 +.34%* +.25% +41%*
5 M26 +.26* +.12 +29% -0
6 M27 +.10 +.13 +08
7 M28 +.08 +.16 X
8 M29 +.30%* +.19 . +.31%* .
9 M30 +.09 AL +.19 -7

S e

* Significant at .05 level of confidence.
*+* Significant at .01 level of confidence.

Table 9 is abstracted from Table D-2 in Appendix D. It shows the correlations obtained between the
i, AFOQT Battery and the T-37 criteria as well as the intercorrelations of the criteria. The findings of major
* interest revealed in Table 9 may be briefly summarized. There are no correlations significant at even the .05
level between any of the ATOQT subtests and the T-37 phase criteria. In fact, the highest correlations
e observed account for only 2.25 percent of the variance and the “direction” of one-half of these is reversed
(i.e., negative). As would be expected (considering their composition), T-37 phase criteria are strongly
intercorrelated with in-common variances ranging from 50 to 80 percent.
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Table 9. AFOQT aﬁd T-37 Phase Criteria Correlations

B

AFOQT-1 AFOQT-2 AFOQT-3 AFOQT-4 AFOQT-5 Ck Rides tnstr Ck Qverall

AFOQT-I 1.00

AFOQT2.  +.62** 1.09

AFOOT-3 +34%¢  +67%®

AFOQT4 =~ +31** +.19 1.00.

AFOQT:5 +.42%% +35%% +.60++  1.00

Ck Rides +.14 +08 +.02 -02 1.00

InstrCk  -.06 -07 -5 -.15 +71**  1.00
Overall +.15 +.10 © 405 -01 +89%*  +70%*

** Significant at 01 level of confidence.

Two prediction- equations were developed for each of the three T-37 phase criteria. The first
prediction equation in each sct was unrestricted; i.e., predictor variables were chosen without restiaint so
that their designation was determined solely by the mathematics of the forward selection process. The
second prediction equation forced in the five subtests of the AFOQT and then permitted the forward
selection process to operate freely. The complete set of six cquations is reproduced in Tables E-1 through
.E-6 in Appendix E.

‘Table 10 contains summary information derived from the forward selection procedure. For each
selection condition, the multiple correlation produced and variance accounted for by the selected predictor
variables is listed.

The results shown in Table 10 speak for themselves and little need be added. Obviously, the job
sample testing approach proved successful in predicting a large portion of the student’s measured
performance in the T-37 phase of UPT.

Correlations with the Pass-Fail Criterion

As discussed in Section II, Methods and Procedures, from the viewpoint of the training manager UPT
students fall into two categorically distinct classes: those who pass and those who fail. To determine the
relationships between predictor variables and this criterion, the point biscrial correlation coefficient was
computed. Although the total degrees of freedom for these correlations is 126, tables exist for 125 degrees
of freedom and these were used. The means and standard deviations for all predictor variables are given in
Table F-I in Appendix F. The percentage of successful students was 55 percent; thus the pq ratio is very
near 11/9, which is comfortably close to a 50-50 split. Table F-2 presents the complete correlation matrix
obtainéd between the predictor variables and the criterion.

Table 11 is a partial summary of this matrix and gives the correlations between the job sample
predictor tests and the pass-fail criterion. Compared to the correlations shown in Table 8, these findings are
disappointing. Only nine of the maneuvers were significant at the .05 level of which two were significant at
the .01 level. None of the activitics correlations were significant at the .05 level. Three procedures had
significant correlations at the .05 level. One subtest of the AFOQT was significant at the .05 level, but,
unfortunately, with a reversed sign from that designed for UPT selection.

As was done for the T-37 phase criteria, two prediction equations were developed for the pass-fail
critcrion. Once again the first equation was unrestricted and the second cquation forced in the five subtests .
of the AFOQT. These two equations are given in their entirety in Tables G-1 and G:2, Appendix G.

Table 12 summarizes the results of the forward selection procedure when applied to the pass-fail
criterion. While it is true that the multiple corrclations are significant at the .05 level for the five subtests of
the AFOQT and at the .01 level when job sample instruments are included, these predictors account for
only 9 and 20 percent of the pass-fail variance, respectively. Even the latter value would be of marginal
utility when applied to UPT selection.
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“Table 11. Corvelations with Pass-Fail Criterion

Predictor
Variadble

Corralation

with

A

Pass.Fal -

>a

‘Mancuver

VLV UNE W -

-.16
—.19*

-.200

-1

-4

-1

. . -24ee
-21

: . =208

10 —16 "
1 —23%%
12 —20%

13 -.06

- 14 -.17*

s -.07

) Activity

O\ N B W) e

Procedure

LSOO N H W)~

AFOQT Subtest

N WD -

-.02
-.06
--03
-.04
-.08
-3 -

R
.18*
9%
17+
04
02-
.08

A5

A5

»

.16
.10

-.07
-.19*
-.09

s

* Significant at the .05 level of confidence.
*+ Significant at the .01 level of confidence.,

yera N e Thm sl

G b adae T,

s

2

R T




"
).L'

Table 12. Summary. of Forward Selection Results

Selection Condition hn-F?u Criterion

Unrestricted Forward Multiple R= 45**
Sclection . Variance =20 percent
Mancuvers: 7, 11
Aclivity: 6
Procedures: 2,3
) . AFOQT Subtests: 1,3,4
Forced Forward Multiple R = 30*
Sclection - AFOQT Variance =9 percent
AFOQT Subtests: 1,2,3,4,5
Forced Forward Multiple R= 45**
Sclection-— AFOQT Viriance = 20 percent.
Maneuver: 11
Activity: 6 -

Procedures: 2, 3,9
AFOQT Subtests: 1,2,3,4,5

*"Significant at .05 levzl of confidence.
e+ Significant at .01 level of confidence.

1V. DISCUSSION

The discussion of the T-40 screening study will be centered about five major topics that warrant
further claboration as d clarification. These topics are: (1) the training Ly-product of the study, iZ) data
cellection and scoring, (3) the valid predictive tasks, (4) a proposed operational program for UPT scizening,
and (5) the problem of predicting UPT attrition not attributable to flying deficiency.

Training Accomplished

The sccondary objective of this study was to provide cach student with a general knowledge of basic
instrument flying skills. Although the evidence that this was accomplished is subjective and anccdotal, it is
believed that this objective was achicved. The average student participating in this stucy gairied an

understanding of the basic principles of flight, acquired proficiency in the manipulation of a jet aircraft
flight control system, lcarned how to read and interpret aireraft instrumentation, and became familiar with

the cockpit cnvironment. \

This was the student's first exposurc to the military flight training system and the methods used in
this system. To lend realism to the training situation, the student was required to strap in the trainer
cockpit using a parachute harness, shoulder straps and lap belt. The student also wore his flight helmet and
oxygzen mask during the sortic. All trainer instructions were received by the sudent over the headphones.

Through the use of these procedures, the program was, toa large extent, suceessful in accompiishing
the desired training. In comparing the training reccived in the T-40 screening program with that reccived in
the T-41 program, the most noticcuble advantages of the light aircraft program can be attributed to actual
flight. The flight environment provides training in the use of external visual references essential to contact
flying. Some indications of the candidate’s ability to handle apprehension and become accustomed to flight
motion may also be observed in the T-41 program.

The light aircraft program provides valuable training in the use of checklists, aircraft systems
knowledge, taxiing, take-off and landing, and contact pilotage. Both progrums provide a basic
understanding of the principles of flight. The T-40 program furnishes the student proficiency in basic
instrument flying skills. familiarity with the jet trainer cockpit environment, and a feel for the control and
power response of a jet aircraft.

coed cen




test.compo:

1 produced:very littlg erior in .this-study); the ‘problem éncountered'was one of determining that the

. . stfudent Was-propéry. ipitialized. at'the: onset of tésting. .As. previously explainéd, a. logical:iethod of
* / ediingithe-magnitide. of this problem was used by which ihe.early-portions (dsually 20 séconds) of the

rfo vere"fiot. scored.. This had. the: éffect of not penalizing:good ‘students and riot
"+ Tewarding poorones for conditions beyond.their contiol: In a raanual system this procedure is acceptable
Coy G prac alteratives.exist. it is; however, a “rake-do” -approach-easily -surmounted withi
cd-contiol over the ftrainer and.automatic data-recording and' processing. equipment. Such
“shouid.be used in fitue siidies of this type: " CR : ‘

~student’s ‘performance were" f

" $tudént-performance was based. The studéniwis required.to execuite an individual maneuver (e g, straight

.....

osition. The -instrument, maneuver-was chosen as.the unit .upon :which the analysis of

by

scored;'a

-and Tevel flight) -at various times -throughiout the -training .sorties: His. performance on each. attémpt was
e . , ;

the' sim-of ‘these- scores was. used" to -determine: the-student’s . proficicncy on-that particular
maneuver. This proficiency measure was:then comelated with certain measures of success in the.T-37.phase
.Of 'UPT."Apt -alteimate -approach. could*have. used-thé .individual tésts as the anialytical unit. Whether the_
.observed -validitiés - Would* have - increased s unknown, but.such -an"approach:is a-viable option for fiiture
", reséarch: - : o . ‘

g1

. - DepéndentVarigble Weights. Airspeed, altitude and heading. are  depéndent variables expressed in
knots, feet aiid degrees. In addition, the.magnitude of their possible variations ranges from teris to hundreds
‘and:back to-téns. The present study combined. these, “differeni:sized apples, oranges and pears” by using
S fe' us.a- homogenizing function. It would have been preferable to have had a transformation
equ to accotiiplish this, but’ none exists. Appropriate weighting: factors for these three objective
. _performance measures may need to bedeveloped for uséin UPT proficjency. assessment.

" rdion

The nature of the forward selection procedure was such that it selected the most economical method
of combining predictors to get aleast squares fit. In effect, the procedure “looked at” the entire correlation
matrix-and picked out ‘those variables that accounted for a significant portion of the criteria with the least
amount of overlap between predictors. The result of this process; was to select the following maneuvers to
be the .most valid' combination of tasks in predicting T-37 phase performance scores and T-37 phase
pass/fail’ Thesé maneuvers were: (1).straight and level flight, (2) pitch, control maneuvers, (3) airspeed
chariges; (4) rate climbs or descents, and (5) complex turns.

Of the activities, the double light response time task was the most effective predictor. The 30° turn
roll-out procedure was often a valuable addition t6 the prediction equation.

The tasks proven effective are obviously basic instrument tasks, taught and scored early in the
program. Good performance on these tasks require the ability to rapidly comprehend and utilize:

‘1. Instrument display information:
2. The relationship between the instrument dispiay and aircraft control; ie., “stay ahead of the aircraft.”
3. . Actions and reactions to control ‘movements; i.e., “‘fecl of the aircraft.”
Sinply-siated, the UPT candidate with the ability to rapidly convert verbal instruction into effective
perceptual-motor contro] over the aircraft is the most likely to succeed.
Proposed Application of Researchi
o The most striking featurc of the study was not the validity of the job sample approach in predicting
"UPT“success but the rapidity with which essential abilities can be.identified. Such a result is extremely
ggvzi:ntgigegﬁs‘tq an operational application. Examination of the training program shows that the pertinent
inforniation is gained in the initial presentations of the tasks. Most of the valid prediction information was
_ obtained by the end of fifth sortie; i.e., during the first four hours of training.
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“Therefore, it. appears feasible to_prvpose an operational screening package based on five 45-minute

altéred-to.include more testing periods of 8 orter duration. The fifth sortie would also include the light box
reaction" time ‘task or some modification tieréof (Sortie. 16, T-40. Program Guide). Practice on this task
~ would -be accomplished outside of the tiainer, Appendix H is an outline of the Propcsed T-40 Screening

Program Guide. All pre-flight briefings, student activities, instructor activities, and post-flight briefings are
identical to'those contained in the original program guide.
Prediction of UPT Attrition : , .

- The.present.study successfully démonstrated the utility of the job sumple test as a predictor -of
student- performance in thie T-37 phase of UPT. On the other hand, the same variables failed to identify
‘students as “non-attritors” or “attritors.” These results seem logically inconsistent and require - further
. explanation. o i : . :

It is believed that tests of ability, per se, will not succeed in predicting student attrition in the present
UPT environnient. ‘Ability is a necessary ingredient in UPT, but alone, it-is not sufficient ‘to insure
graduation from _the-program. Other-factois; = personal motivation, the training milieu, the military iniage,
-etc. —have heavy, but unkno=mn, weights in the pass-fail equation. L ’ A

V. CONCLUSIONS AND RECOMMENDATIONS

The conclusions that may be drawn from the T-40 study are as follows:

1. Job sample tests provide a valid approach for UPT screening and selection. Their validity,
however, is limited to the prediction of student flying proficiency; such tests do not effectively discriminate
batween attriting and non-attriting UPT candidates because the bulk of attrition results from factors not
related io primary flight abiities. . o :
2. Job sample testing can be economically implemented: assessments of student performance can be
accomplished within a brief period (i.e., 3 hours, 45 minutes) for personnel naive to flying.

Two recommendations are made:

" content and equipment.

. '
2. The existing selection battery is not adequate with respect to reducing UPT student attrition;
sther dimensions of personality and behavior must be assessed.
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APPENDIX A: T=-40 PROGRAM GUIDE EXCERPTS .

H

SORTIE #4 - PREFLIGHT BRIEFING

s 40bje’ctives' The student will practice previously introduced maneuvers. )
‘He w

climbing and descending turns, steep tums, and changes of
alrspeed in-normal tums. ’ .

. guest,ions'

1. Have the students label, from memory, the flight mstrunents on.a
simple drawing. Draw the d1agram and have him fﬂl in the circles.

2. What instrument is the center of the emsscheck? Attitude indicator.

[ .
3. What instruments will you use in your crosscheck for a change of
airspeed in a turn to a heading? MM-3, RMI, VVI, A/S, Altimeter.

4. Can you verbalize the crosscheck for a climbing turn to a heading?

‘S.  How do you know when you have 60° of bank in a steep turn? By
observing the bank pointer at the 60° index the second heavy mark at
about 2 o'clock in the case.

New Material:

1. Change of airspeed in a turmn to e heading
In this maneuver we are combining two things you have already

practiced, turns to headings and change of airspeed. The crosscheck
will be about twice as busy.
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“Let's look at a sample crosscheck in thlS problem .You are in a
left turn from 270° (west) to 125° (Soutlieast). You plan to: decrease
“your alrspeed from-270K. to 230K. (Use model aircraft and instrument
:mock-up. as necessary:) -Smothly rol1 into the turn using the MM:3,
‘keep the. fuse'lage dot:on_the. ‘horizon . and establish 30° of bank. . Reduce
the. power.. Cros;check ‘RPM, MM:3; W1, ‘MM-3; Altimeter, MM-3. ImtIal

8 -crosschéck of the (RM] and - anrspeed mll ‘be: hght As you get closer ‘to
. .230K and: 125°, frequency- for alrspeed -and RMI will increase. Figure

. Jead: pomt for rollout, start power in 2-8K above 230K. Crosscheck:

- M3, ML, M4-3, Alrspeed MM-3, WI; Alt, m-a, etc.

. _2.~; C]]ub and Descending Turtis to»a Headmg.

Agam you will be coublmng two maneuvers you have previously
pract1ced separately. .

. Reneuber ‘that you-will have two lead pomts to f19ure, level off
-and- rollout. Initially you will rot. crosscheck ine RMI. and. altitude very
fequently. Here is a ‘sample- crosscheck: MM-3, Airspeed, MH-3, Airspeed,
‘MM-3, Altimeter, RMI, MM-3, Airspeed, M-3, Alt VVI, MM-3, RMI, MM-3,
]hr.;peedt etc. Nonce that you use the: VVI only to compute the level off
eaapoint.

3. Steep Turns 60° of Bank

This maneuver is. not normally done in actual instrument condi-
tions. It is practlced to improve the crosscheck. In a steep turn the
rate of change in airspeed and aititude is faster. In order to keep
-deviations small, they must be quickly recogmzed and quickly and
accurately corrected.

In a steep turn, lift decreases because the wings are not parallel
to the horizon. To maintain level flight a slight pitch increase is
necessary. The steep turn also increases the drag. Therefore, a slight
power increase (3-5% RPM) is required to maintain-airspeed.

. Roll smocthly into 60° of bank. Keep the fuselage dot exactly on
the horizon until you see a need. for a change on the VWI. As you pass
45° of bank increase back pressure. £dd power as required. The cross-
check for a steep turn is the same as a normal turn.



.

T :P:" ctice -increasing. and decreasmg A/S while performing
°” bank- turns. : .

4*.7‘ r . .

l Have t.he student turn to a headtng 90° - 120° away-while
--he changes ‘his A/S.

2. Have student couplete on 360° and 250K.

WupP
"PREP FOR TEST - RESET TRAINER .
) REFER TO TEST 4-1 DATA SHEET

1 Test 41 05:00 CHD 16M 360 250K

60 >econds remaining in Test 4-1
PREP ‘
START

i

20:00

24:00
24:30
25:00

2t ol o oa dik iy

,
kd
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APPENDIX B:

T-40 INSTRUMENT PROCEDURES EXCERPTS

ATTITUDB INDICA?OR

¥

The attitude indicator provides the pilot with a-substitute for
the earth's horizon and a reférence for maintaining-desired aircraft
attitude -during: all weather conditions. The attitude indicator provides
an immediate, direct ,and corresponding indi'ation of any change in-

Adjusting the
Att'l tUd% I‘rdi cator

Bank

Scale

b Adrcraft

BRitch
‘Trim Knob

light gray, the. lower or- "ground" half is
black. -A: pitch reference scile. indicates
pitch angle through-90° climb-ordive.
These-pitch lines-are: graduated**in 5%
intervals.wi th Kumerical’ indi cations at
30° and-60° of pitch, The words, CLIMB and
DIVE are depicted on. the- ‘sphere .at 15° and -
45° of pitch. Bank attitude s indicated
by the- position ‘0f the bank pointer ‘relative
to the.bank scale which is: marked with 0°,
10°, 207, 30°, 60°, and 90° bank:‘indices.
The bank pointer, or "sky .pointer” as: it is
szmetilmeshca]]ed always points toward; the
sky. It therefore points opposite to the
direction of turn. A right turn of 25° of
bank, as shown in figure .3, will put the
bank pointer between the second and third
indices to the left

The pitch the aircraft requires to main-\
tain level flight largely depends on air-

speed. You must be aware that everytime you

change airspeed in level flight, you can also
expect to have to readjust the attitude indi-
cator in order to superimpose the minature
aircraft on the horizon bar.

An attitude warning flag will appear on
this indicator whenever eiectrical ‘power to
the system has failed or is interrupted. The
instrument is unreliable whenever this Yoff
flag" is visible.

30

-aircraft pi tch or bank attitude. o o
B un.s Attitud utor v The T 40 simulator usés the-MM=3. - -1 . T
: o Todi attitude indicator. The attitude sphere -
Bank on the MM-3 is-divided by :a white -horizon
- ‘Pointer’ line. The top or "sky" half s colored-a
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350‘knots
230 knots .
20 mph. o

L 4330 knots »
//////////////////////////////// :‘

What i$ the indication on the MM-3 below? ' “

N
d.

e . !

5000 fpm chmb

500 fps descent
§00 fps climb
500. fpm c1imb

//////f//)/////////////////‘/[//////

20 degree climb, 30 degree right bank -

B e bk o] s v s e

10 degree dive, 60 degree left bank

Lo

Ciser kR

e

20 degree dive, 30 degree left bank

20 degree dive, 60 degree right bank,
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APPENDIX C: TEST FORMS AND SCORING EXCERPTS iR

TEST 341 ]

U INSTRUCTOR/ISAR STUDENT/SSAN ks .
 DATE TRAINER PERIOD
P A T ) . ) N

™ Yask 1: Reduce airspeed to 220 KE; Jask 3: Increase airspeed to. 270 kt; g

i Comm 4 - “Echo 03: Say indicated Comm § - “Echo 03: Traffic; 2 o'clock,

airspeed." 4 miles." ' i

. Score: -Hesding Score: Comm & Score: Heading Score: Comm 5 '.

‘ a& Correct 0 xo Correct__ O

360 Incorrect_ 1 360 Incorrect 1

360 No Re- 360 No Re-

sponse 2 sponse :

360 360 ;

360 360 :

Descend at 230K to 15,000 Task 4: Climb at 270 Kt to 16,000

Heading Score: Power Setting Score: Heading Score: Power Setting

_3&_ Correct 0 % Correct__ 0
__‘3\9/‘; Incorrect_ 1 o Incorrect 1
360 ‘ 360
360 360
st 0
360 360
360 360 g

360
360

g




v T
R Al
5 Few

OPERATOR/SSAN
DATE

TEST 3-1

STUDENT/SSAN

TRAINER PERIOD

Task 1: Reduce airspeed to 230 kt;
Comm 4

Score: Airspeed Score: Altitude

X 10
XXX _1bo_
e 1600
_XXXX 1600
230 1600
230 1600

Task 3: Increase airspeed to 270 kt;
Comm 5

Score: Airspeed Score: “Altitude
0.9 S

b

>

3 F

——t gu—y el

o |l .

o lo

o o ©
P T P

|

A
o
——
[32)
o
o

|

'F’
e

Task 2: Descend at 230 Kts to 15,000

Score: Airspead Score: Altitude

_%_ XXXX
%o

_XKKK_

230 __XXXX_

230 XXX
230 XXXX
230 XXXX
_230 1500
230 1500

|

Task 4: Climb at 270 kt to 16,000
Score: Airspeed Score: Altitude

o XXXX
20 X
A0 XKXX_
270 _XXXX__
270 XXXX
270 1600
2 _J600_
_zzg___ 1600
270 1600
270 1600

ah

Go to instruction sheet.




TEST 15

% 2 . INSTRUCTOR/SSAN

* . Check ,UHF radio manual; relay taped
commands.

" 4:45 Fly straight and level
5:00 Unfreeze trainer

7:45 Vertical S Alpha

Heading Climb Rate
- (313,731)

360 —1000

360 1000

360 1000
(3689, 2457. 522)

340 1000

—360 1000

RS

. —360 —1000
’ (212, 3469, 522, 212, 3479)

—360  _100Q0

,, _360 _1000
0 1000
360 1000
e 360 1000

360 _ 1000
(2347,421,2349,3458,832)

STUDENT/SSAN
~ DATE TRAINER - PERIOD
" Check trainer frozen at 16M, 360; 250K

(212,2368,2679,731)
Heading  Climb Rate
360 __1000 _
360 1000
360 1000

360 _, 1000

360 1000
360 0 __1000
360 1000

24:55 PROBLEM FREEZE
25:45 Fly straight and level
25:55 Unfreeze trainer
27:45 Vertical S Delta

Bank Climb Rate
(im, 212, 421)

—30 —1000

30 1000

30 1000
(2489, 2579, 3467)
~30  __1000
30 1000

30_ 1000

e

Y

e o
S - e - ir-
St T b 31 T D et -5,

2 nte

]
e Sa b

Y
2

N

N - " X
R N T TR R

L
.
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TEST 15 S
OPERATOR/SSAN STUDENT/SSAN MO
DATE TRAINER PERIOD : i
11:40 Check code box switch ON, press 6. Switches (212)
SET button.
Errors Time
Task- _
7. .Frequency {3469)
1. Switches (313) .
: fime .
Errors Time .
‘ 8. Switches (522)
2. Switches (731)
Errors Time Lo
Errors Time i
9. Switches (212} oy
INSTRUMENTS L
o Errors Time 23
Airspeed R
10. Frequency (3479) 41
250 . wab
Time Y
250 i
Airspeed
250 _ ¥
250 ;
3. Frequency (3689) - X
250 .
Time :
250 :
4. Frequency (2457)
250
Time
250 y
5. Switches (522) ;
) 250
Errors Time
1. Frequency (2347)
Airspeed ,
Tine
2 12. Switches (421)
—2%0 Errors i Time :
2 13. Frequency (2349)




APPENDI;’( D: T=-37 PHASE SUMMARY DATA

TABLE D-1
VARIABLE SAMPLE STANDARD
NAME INDEX SIZE MEAN VARIANCE DEVIATION
M1 ] A - 1.23 53.28 7.30
M2 2 7 - 0.47 4.90 2.21
M3 3 n - 0.88 20.01 4.47
M4 4 71 - 1.37 45.56 6.75
M5 5 : 3.83 8.56 2.93
M6 6 7 0.34 8.29 2.88
M7 7 7] -1.73 40.81 6.39
M& 8 7 1.74 1.69 1.30
: M9 9 Al -0.78 14.60 3.82
i MIO . 10 7 - 0.37 4.93 2.22
: M1 n A - 1.37 38.40 6.20
M12 T2 7 - 0.58 8.40 2.90
H13 13 7 0.90 0.30 0.55
M14 14 7 - 0.63 9.95 3.15
M15 15 . N - 0.24 12.33 3.5
M16 16 7 - 0.02 3.08 1.76
M17 17 7 0.39 0.15 0.39
M18 18 7 0.20 0.04 0.20
M19 19 7 - 0.26 62.75 7.92
M20 20 7 - 0.56 63.08 7.94
M21 21 7 0.39 0.13 0.36
M22 22 7 0.12 0.69 0.83
M23 23 7 0.18 0.8 0.89
M24 24 7 0.18 0.84 0.92
M25 . 25 71 0.19 0.75 0.87
M26 . 26 ‘N 0.03 0.95 0.97
M27 27 7 0.04 0.90 0.95
M28 28 7 0.07 0.94 0.97
M29 29 7 0.14 0.87 0.93
M30 30 7 0.15 0.85 0.92
AFOQT-1 31 7 70.07 436.97 20.90
AFOQT-2 32 7 56.97 703.86 26.53
AFOQT-3 33 7 43.25 49534 22.26
AFOQT-4 34 7 44.15 421.12 20.52
AFOQT-5 35 7 59,79 622. 84 24.96
FLS-1 36 7 83.34 Nn.24 3.35
FLS-2 37 7 87.77 26.58 5.16
FLS-3 38 n 36.61 2.06 1.44
36 39
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APPENDIX F: PASS~-FAIL SUMMARY DATA

TABLE F-1

VARIABLE SAMPLE . STANDARD
__NAME INDEX - SIZE MEAN VARIANCE DEVIATION
M1 . ] 128 - 0.00 .15 8.44
M2 2 128 0.00 7.90 " 2.8
M3 3 128 - 0.00 23.71 4.87
M4 4 128 0.00 '51.93 - 7.2
M5 5 128 - - 4.18. 8.03 2.83
M6 6 128 - 0.00 12.50 3.53
M7 7 128 0.00 62.56 7.91
M8 8 128 2.01 -2.07 1.44
M9 9 - 128 »  -0.00 17.94 4.24
.M10 10 128 ' -0.00 6.51 2.55
M1 1 128 - 0.00 42.81 6.54
M12 12 128 0.00 10.82 3.29
M13 13 128 ¢ 0.93 - 0.38 - 0.61
M14 14 128 - 0.00 17.66 4.20
M15 15 128 0.00 16.22 4.03
Mi6 - 16 128 - 0.00 2.90 1.70
M17 17 128 . 0.4 - 0.15 0.38 :
M18 18 . 128 0.21 0.04 0.2
| M19 : 19 128 0.00 55.71 7.46
- M20 20 128 - 0.00 68.09 8.25 3
- M21 21 128 0.43 0.12 0.35
L M22 22 128 0.02 0.97 0.99 :
M23 23 128 0.0 1.00 1.00 K
M24 24 128 0.01 1.00 1.00 s
M25 25 128 0.01 1.00 1.00 1
M26 26 128 - 0.00 1.00 1.00 ;
M27 27 128 - - 0.00 1.00 1.00 :
M28 28 128 0.01 1.00 1.00 )
"M29 29 128 0.01 1.00 1.00 2
M30 30 128 0.01 1.00 1.00 ‘
AFOQT-1 - 31 128 66.91 473.88 21.77
AFOQT-2 32 128 54.73 673.17 25.95
AF0QT-3 . 33 128 44.72 537.37 23.18 ¥
AFOQT-4 34 128 47.38 374.99 19.36
AFOQT-5 35 128 61.64 550.43 23.46
PASS-FAIL 36 128 0.55 0.25 0.50 g
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APPENDIX H: PROPOSED T-40 SCREEN.NG PROGRAM GUIDE

Sortie #1

Instructional Task Elapsed

Task Time _Time
1. Strap In 5:00 2:00
2. Yoke 2:00 7:00
3. Attitude Indicator 4:00 11:00
4. Trim 4:00 15:00
5. Straight & Level 10:00 25:00
6. Straight & Level (Test) 2:00 | 27:00
7. Throttles 5:00 32:00
8. Pitch Bank-Power 11:00 43:00

9. Straight & Level (Test) 2:00 45:00




v v hagare a L
P .

Sortie #2

Instructional Task
Task Time

1. Strap-In 2:00
2. Straight & Level 10:00
3. Straight & Level (Test) 2:00
4. Climbs Descents 3:00
5. CAS Climb Descents 10:00
6. Pitch Climb Descent (Test) 2:00
7. Level Off , 9:00
8. Straight & Level (Test) 2:00
Pitech Climb Descent (Test) 2:00

9. Straight & Level 1:00
10. CAS Climb, Level Off (Test) 2:00

53
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Elapsed
Time

2:00
12:00
14:00
17:00
27:00
29:00
38:00
40:00
42:00

43:00

45:00




Sortie #3

: Instructional Task Elapsed
! Task Time _Time

1. Strap In 2:00 2:00

2. Straight & Level 3:00 5:00

3. A/S Changes 5:00 10:00

4. Straight & Level (Test) 2:00 , 12:00

A/S Increase (Test) 2:00 14:00

5. A/S Changes 5:00 19:00

6. A/S Decrease (Test) 2:00 21:00

7. Normal Turn 5:00 26:00

8. Turn to Heading 10:00 36:00

9. Turn to Heading (Test) 2:00 38:00

Turn to Heading (Test) 2:00 40:00

10. CAS Climb/Descent 2:00 ' 42:00

11, CAS Climb Level OFf (Test) 2:00 44:00

CAS Descent Level Off (Test) 1:00 45;00
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Sortie #4

Instructional Task - Elapsed
Time Time _Time _
1. Strap In 2:00 2:00
2. Straight & Level 2:00 4:00
3. Change A/S 3:00 7:00
4, Straight & Level (Test) 2:00 9:00
Airspeed Decrease (Test) 2:00 11:00
5. Turn to Heading 5:00 - 16:00
6. A/S Change in Turn 5:00 21:00
7. Turn to Heading (Test) 2:00 23:00
8. Climbing/Descending Tuins 5:00 28:00
9. CAS Climb Level Off (Test) 2:00 _ 31:00
Complex Turn (Test) 2:00 33:00
10. Rate Climb/Descent 8:00 41:00
1i1. Rate Climb/Descent {Test) 2:00 43:00
Complex Turn (Test) 2:00 45:00
55

R




Sortie #5

Note: Pre-flight briefing should include practice on light task

Instructional Task . Elapsed
Task Time _Time

1. Strap In 2:00 2:00
2. Straight & Level 2:00 4:00
3. Airspeed Changes 5:00 9:00
4. A/S Decrease (Test) 2:00 11:00
5. Rate Climb, Descent 5:00 16:00
6. Rate Climb, Descent (Test) 3:00 19:00
7. Complex Turns 5:00 24:00
8. Complex Turn {Test) 2:00 28:00
Complex Turn (Test) 2:00 32:00
9. Straight & Level 3:00 35:00

10. Light Tasks: Straight &

Level 4:00 39:90
Turns 3:00 42:00

Cas Climb 3:00 45:00




