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A Study on the Determinants of Pilot Competency to Improve
Work Management in the Civilian Pilot Transition Course
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[Abstract]

The pilot's role is absolutely critical to the safety of an airline. It can be predicted that there is a difference in the acquisition
of pilot competency required in actual flight at the initial flight training stage. In this study, the progress and effects of education
and training for each background are analyzed, and differentiated competency-based training is to be studied. By sampling a
sample of civil airline pilots, we are trying to determine whether there is a difference in the results of the regular proficiency
check among the eight competencies defined by ICAO according to military and civil backgrounds. Accordingly, an independent
t-test was conducted to test the average difference between the two groups, from the military and civilian origin, to confirm the
average difference in the piloting competency between the groups. Based on these results, it will be helpful to design future
training courses.

Key word : Civil airline pilots, Competency-based training, Flight competency, Regular proficiency check,
Workload Management.
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Military pilot

« Air force academy

< ROTC

« Air force pilot scholarship
* Naval aviation

> | Civil airline

Civil pilot

« APP course graduate
« Civil airline experience and
other local pilot

I 1. Ay =EAF FEIE AR
Fig. 1. Path of entry for new pilots
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2) ZFA} 93 Competency)

ICAO2] DOC9868(2016)°141+= Table 13} 70| ZFA} A&
S Q7R ekl vk AN 87 e Ak AR
(Application of Procedures,PROC), &-37] =5 A|o](Aircraft
Flight Path Management, manual control; MAN), &-37] 2|53}
(Aircraft Flight Path Management, automation; AUTO), 2JA}2~
%(Communication; COM), *-3Q14](Situation Awareness; SA),
A 32 2 2JA} AZ(Problem Solving and Decision Making;
DM), 2]} ¥ 2(Leadership and Teamwork; LT), &5l
(Workload Management; WM) & W0l At} oo uje} =%
AR RHEAQ) WS B 7R RE JoS AT S

1:11—___]:]_

E 1. =54 o

Table 1. Pilot Competencies

Competency Competency Description
Application - of Understand and apply procedures and
Procedures regulations using appropriate knowledge
(PROC) :
Manual Control | The ability to adjust the flight path of an
(MAN) aircraft through manual operation
Automation The ability to adjust the flight path of an
(AUTO) aircraft using autopilot

- Effective oral, non-verbal and written
Communication o ; )

communication  skills in normal and

(COM) o

i abnormal situations
Leadership - and Ability to demonstrate effective leadership
Teamwork
L7 and teamwork

Situation|Predict how it wil affect operation by

Awareness recognizing and understanding given
(SA) information.

Problem

Solving and | Accurately identify  risk  factors,  solve
D ecision|problems accurately, and use appropriate
Making decision—making processes.

(DM)

Workl oad]|Ability to effectively manage given resources
Management so that tasks can be prioritized and
(WM) performed

https://doi.org/10.12673/jant.2022.26.3.136
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Table 2. Flight Experience Analysis by background

Competencies
Background/
Type of Airplane CRM {:\L?_t o MG ’,\:ALe-lrr_]ual rperocedu
F4 Yes No No High Medium
F5 No No No High Medium
Military | F15 No No Yes High Medium
F16 Yes No Yes High Medium
CN235 | Yes Yes Yes Medium | High
Beech
craft|Yes Yes No Medium | Medium
1900D
C99 Yes Yes No Medium | Medium
Cwvilianfe175" No No/YES | No High | Medium
PA28 No No No High Medium
CE-525 | Yes Yes Yes Medium | High
CE-560 | Yes Yes Yes Medium | High
. 24

Dependent Variable

« Application of Procedures(PROC)
+ Automation(AUTQ)
+ Manual Control(MAN)

+ Communication(COM)

[Independent Variable]

* Military

wili + Leadership and Teamwork(LT)

.

Civilian + Problem Solving and Decision
Making(DM)

« Situation Awareness(SA)

~ + Workload Management(WM) }

T8 2. A =BAL 5 v|D A7EY
Fig. 2. Research model of Pilot competency
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of Proc (PROC)
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+ Manual Control(MAN) Dependent Variable

+ Communication(COM)
*+ Leadership and Teamwork(LT)

+ Problem Solving and Decision

—

Making(DM)

+ Situation Awareness(SA)
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Fig. 3. Diagram of Impact Analysis Model on WM

3-2 SR

3-2-1 BAMXI=E

139

B ATE S50l KFFAS) A HHAE noz 4
A2 SR st K 33 14 2EAbE 7)

7HA] &
5o AHE

2ol sl 1~55574] H7} A7}
&3 EAsksich

©OO

E 3. ZEEEALR| 7B SY
Table 3. Characteristics of Pilot Trainee

Division Frequency Percent
A330 15 15.8
A380 7 7.4
Type of p737 24 25.3
Airplane
B744 14 14.7
B777 35 36.8
Position Pilot 50 52.6
Co—Pilot 45 47.4
Safety Security 1 11
Department Operation 87 91.6
Standard 2 2.1
Training 5 5.3
Ai rforce 34 35.8
Aerospace UNV. 16 16.8
Navy 3 3.2
Background 1= iian 5 5.3
Ab-initio 25 26.3
Airline Program 12 12.6
Table 3914 ZA}E Z2AIES] A EE A EH 7]Ed

wle2bx] B77771%0] 357(36.8%) = 71 @okom tfg-o =
B737°] 247(25.3%) 2.2 YEFaL, A330°] 159(15.8%),
B7447} 14%4(14.7%), A380°] 7H(7.4%)%=22 VEFRE.
2530wk 717ge] 50(52.6%) 1™, F-717ge] 457
(47.4%) 2 Velsit), Al dsglo g gty 7} 87
(91.6%) 2 71 wokom, 35wl 574(5.3%), +LEE
K om(2.1%), eFARora 11 (1.1%)% Vepstt)

T A T AP 344

ZE_/\]J:H Abr B =
& 2HA , 7k 169

ul-

A4S
1- O
o 1;]] Stk 9] o

(35.8%) % 7V AL
(16.8%), #lx-o] 37(3.2%) = VEFSTE Wzt o2 %
TEA o] 257(26.3%) & 7 W ¥lTg AAIEkAL o
o, FFURHL 1294(12.6%) 2 Vel 1743 e] 495
(5.3%) 2 el

¥ 4. BME 74H|E
Table 4. Composition ratio by background

Origin
Division AAir Aero Airline
isto Navy (Civil |Ab=initio
Force |UNV Program
Freq | 34 16 3 - - -
Military
% 64.2 | 30.2 | 5.7 - - -
Freq | - - - 5 25 12
Civilian
% - - - 11.9 | 59.5 28.6
Freq | 34 16 3 5 25 12
Total
% 35.8 | 16.8 | 3.2 5.3 26.3 12.6
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o 2 RS R SAE v o R AR, o F4
AL T A FA 64.2%, FEA 30.2%, oHiL =41

5.7%01H, WztEAl 234 T WA 11.9%, 25FdA
59.5%, 3-&t) 27 28.6% % ZAIEATE et B o)
M T E2A T B EA 19 UREN F 3 21
o] AL W7ol ulaha] BAol| A A|Q)dtel wle}l & 939
RS Bt A4S AT

3-2-2 7|8

AP AR ] T A4 B7E8 A A9 Table 5
o} zro] uepdth Brtes e 24004 AdFsild
DOCYSE82016)011 4 AAE 8714 R rlsieln). Azt
#-8(Application of Procedures, PROC), &&7] FEAo]
(Aircraft Flight Path Management, manual control; MAN), &3
7] A&3HAircraft  Flight Path Management, automation;
AUTO), 2JAFa"E(Communication; COM), %<1 (Situation
Awareness; SA), A &4 2 2JA} A4 (Problem Solving and
Decision Making; DM), |t E 9 (Leadership and
Teamwork; LT), 52Hll(Workload Management; WM) 27 5
A YAEHEE F8 W7k en, WA PROCS MAN,
COM, LT®] 7 HA& 23ollA HiL 55 0= 77 vebst
on, AUTOQ]r SA, DM2] 74$- 3dellA 502 H7tE )
WM 79 43ellA sHem HriEith Hy HAeEs
PROCE] 49 3.99, MAN®| 7% 4.03, AUTO®] 73-¢- 3.97,
COM®| 7% 3.94, LT9] 73 4.01, WM2] 735 4.02, SA<}

DM®] 79~ 4.01& R

E 5. ZTAL A J|aSAHZ
Table 5. Descriptive statistics of Pilot competency

Variable N Min Max Mean S.D.
PROC 93 2 5 3.99 .430
MAN 93 2 5 4.03 .402
AUTO 93 3 5 3.97 274
COM 93 2 5 3.94 .355
LT 93 2 5 4.01 .404
SA 93 3 5 4.01 .276
DM 93 3 5 4.01 .313
WM 93 4 5 4.04 .204

o] Aol HYHER -1 A
gato] f Hi 0.05 o}oﬂH w4 oPﬂ‘E} AA2E WM SA
= A2l 67] 80l A -2l EE (p-value)©] F-2]5E 0.05 ©]
k= o] Ao b A ES 29l & = l9dek

https://doi.org/10.12673/jant.2022.26.3.136
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Table 6. Descriptive statistics and Result of t-test

Division N Mean S.D. t(p)
Military | 52 3.90 .409
-2.203
PROC Civilian | 41 410 .436
(0.030)
Total 93 3.99 .430
Military | 52 413 .397
— 2.868
MAN Civilian | 41 3.90 374
(0.005)
Total 93 4.03 .402
Military | 52 3.90 .298
-2.612
AUTO Civilian | 41 4.05 .218
(0.011)
Total 93 3.97 274
Military 52 3.87 444
—2.401
COM Civilian | 41 4.02 .156
(0.019)
Total 93 3.94 .355
Military | 52 3.88 .379
-3.609
LT Civilian | 41 417 .381
(0.001)
Total 93 4.01 404
Military | 52 4.00 .280
-0.422
SA Civilian 41 4.02 273
(0.674)
Total 93 4.01 276
Military 52 410 .298
— 3.103
DM Civilian | 41 3.90 .300
(0.003)
Total 93 4.01 .313
Military 52 4.04 .194
-0.241
WM Civilian | 41 4.05 .218
(0.81)
Total 93 4.04 .204

EAA A9
Table 73} 70|
e} 7 A 5
413 R w}ﬂ} %—ix} (PROC)JJr &7 21101
(MAN), #8712 SHAUTO), ©JARE(COM), BIE%M e
AL, EAA B AEF DM Fol5E 0.055)
A AFTVAE 71781, w9 Q] Atol7t Sl AoE YERE
o, AFER121(SA) T PHWM) 582 xto]7t ¢l
= 2l 0% LERsiT]

AFA o R AR, o FA19] Ag- HIEAIRT 3
7] FEAAMAN) 9} A A 2 e|xF A7(DM) o] %‘ =
U2 02 {o9E 0.058 4] A= ST o=
Ab E4l0] RIZE 241 2FAMEY) FEAlo] ol oigh H]?
o] o L vhekst vlel AES o we) w4 FE 2 9
A} A7 (Problem Solving and Decision Making; DM)©] =2 A
O AFRHS

WA, TE2A] 23 s TE2A10) vlste], RIzkalgALel A
ashe HAat @%(PROC), 7] AHs3HAUTO), oAkA
F(CcoM), Btid7} ¥ < (Leadership and Teamwork; LT) 50|
A 2 TEs Hole BoE Yehgrh o] WIZE E419
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Table 7. Summary of Hypothesis Test Results
Competency by background

for

selection
Theory -
/dismissal

H1 : There is no difference in the procedural

application (PROC) ability of pilots from the | dismissal
military and civilians.

H2 @ There is no difference in aircraft manual

control  (MAN) between military and civilian | dismissal
pilots.

H3 There is no difference in the aircraft

automation (AUTO) capabilities of pilots from | dismissal
the military and civilians.

H4 There is no difference in the
communication (COM) ability of pilots from the | dismissal
military and civilians.

H5 : There is no difference in the leadership

and teamwork (LT) abilities of pilots from the | dismissal
military and civilians.

H6 There is no difference in the situation

awareness (SA) ability of pilots from the military | selection
and civilians.

H7 : There is no difference in problem solving

and decision making (DM) between military and | dismissal
civilian pilots.

H8 There is no difference in the work
arrangement (WM) ability of pilots from the | selection
military and civilians.
3-2-4 SAIM FHST} RO AR HIB

A F-<kll(Workload Management; WM) 2] -9, ZFALEL
58 T WA 2224 B 5 JISE Bajol 97
el TEE FHWUTE I BYS Fote] 94 A
= sjotalaal a15it}. olol tiate] i FAF Wz F41 1
o] By THS Bajo] F FuklA JFS vAE 5 9o
A5k Apol7h ehbeA] el S3ir
X 8. ¥Fohlof o|xl= ZEk 3|HEM ZaTXMECh
Table 8. Regression results for WM(AIl pilot)
Unstandardized standar
Division stqg | dized t P
® Error Beta

(constant) | 2.504 577 - 4.340 .000
PROC -.074 .046 -.156 -1.617 110
MAN .004 .049 .007 .075 941
AUTO .003 .074 .004 .040 .968
COM 140 .056 .243 2.476 .015
LT —-.054 .050 -.107 -1.082 .282

SA .267 .072 .361 3.683 .000
DM 101 .064 .155 1.579 118

141

WA Table 82> A A 254k ti/de] <t thgt ﬂﬂl‘%

4 I olo] walef 23] ol Ao S
Sol elalel Eatel 9L MALA WA A2 5
U B3] "]” AAANA f2)8E 0.001(F=3.852)24

frelas OO5PJ/‘r zfol Bad Folghs ERIsATt o]
thake] 2ame] fro4 ATRE Table 99} o] Lhehdth. o]
% 0.05 o}oﬂH AR 2Z2) ke 2o 2 RE coMt
SAZ} 5-hull(WM)oll 28t ks vX]= AR oty

om olu AygogE R?E 0.178% uEhgth ol

oigt of| S2]2 ol e} At

WM (1

Table 93} Table 102 o+ S41 ZFA e} HIZIEA Z2EA419]
375 Aol 7 By BT By §o4 14 2

frolgkE0] 0.001 R} 2o} BE2 F-28hs glsiith &
o] ol A= Table 994 + E419] AS- Fol4<
0.05 spollA] SA7F =2 AL 4E WM7T =2 TAI=A

gelwfo], ko] PS WA= Ao FR1FIh o] W] &
el Augoz R*E 0.5600.% UERHTE Table 11014
RIZF E219] - f25 0.05 sl coMe] 32 Tt

A5E WMY =2 AA|EA] d0lyo], ko] J3FS njx=

Ao gelHglt). oju), myo] Augor R 0.582%
UERsth
WM, itar, = 1.968+0.022 Proc
—0.031Man— 0.069Auto 2)
+0.039Com — 0.022LT
+0.4905a+ 0.087dm
WM., iian = 0.438 — 0.161 Proc
+0.029MAN — 0.025 Auto 3)

+0.956COM +0.026LT
+0.03954 +0.037DM

E 9. dFehof ojxls H& F7RAM ZAzHZEELY)

Table 9. Regression results for WM(military pilots)

Unstandardized standa
Division st g .| rdized | P

® Error Beta
(constant) | 1.968 .549 - 3.585 .001
PROC .022 .050 .047 445 .659
MAN —.031 .051 —-.064 -.618 .540
AUTO -.069 .072 -.106 —.959 .343
COM .039 .046 .089 .857 .396
LT -.022 .057 —.043 —-.388 .700
SA .490 .076 707 6.456 .000
DM .087 .069 133 1.261 214

E 10. FFotlof] ojxl= P& 3|24 ZuHoiziE)

Table 10. Regression results for WM(civilian pilots)
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Unstandardized standa
Division b std | rdized |t P
Error Beta

(constant) 1438 1.058 - 414 .682
PROC -.161 .062 -.323 -2.621 .013
MAN .029 .067 .050 436 .666
AUTO —-.025 119 —-.025 -.210 .835
COM .956 .158 .685 6.043 .000
LT .026 .071 .045 .361 .720
SA .039 .092 .049 425 674
DM .037 .087 .051 1429 671

90) Arke B2 2] upet Qehulel wlX= 4% &
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Selo] £ U e 2Ale] 49, Fule] 43l F
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% EAL 5O Ful e g Eae
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S

u]ﬂz‘s}t Zol},  Unk{oZ  PQS(Pilot
Qualification Standard) =2 PTS(Practical Test Standard)2}
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