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[Abstract]

Analysis of air accident investigation data led experts from ICAO and IATA member countries to agree on the need for further
improvements in flight safety and led to a comprehensive review of pilot training. As a result of this review, emphasis was placed on
developing pilots' technical as well as non-technical competencies related to CRM. In 2013, ICAO recommended that contracting countries
implement EBT to develop and strengthen pilots' competencies to improve flight safety. This study intend to find out how Korean airlines
utilize EBT training programs and how they manage threats and errors when encountering abnormal situations to secure and promote

safety, which is the original purpose of operations. We sought to derive ways to improve and develop non-technical core competencies.
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EBT

(EVIDENCE BASED TRAINING)
Training based on

evidence & competencies

AQP & ATQP ICAO

(ADVANCED QUALIFICATION PROGRAM /
ALTERNATIVE TRAINING QUALIFICATION
PROGRAN)

Injected line observations
to implement alternative safety program

Creation of 8 pilot
competencies

UPRT

(UPSET PREVENTION

& RECOVERY TRAINING)

Training based on competencies
& data beyond fight envelope

MPL

(MULTL-CREW PILOT LICENSE)
“Training program combining

ICAO

FOQA

(FLIGHT OPERATIONS
QUALITY ASSURANCE)
Complemented with structured
line data to mprove safety

J8 1. =8 22l
Fig. 1. Training complementary improvement framework.

Global Expansion of CBTA within the Aviation System

2020-CBTA
PPL

CPL-IR- MPL - ATPL
Type Rating
Instructor - Evaluator
All Operator training

2013-EBT

Operator
Recurrent

2006 - MPL

Multi Crew Pilot
License

Training

SERIS}

18 2. EBTE =22t CBTA
Fig. 2. CBTA expands EBT.
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Table 1. IATA Pilot's 9 core competencies.

Competency Competency description

Demostrates knowledge and understandi—
Application of ng of relevanet information, operating
knowledge(KNO) instructions, aircraft systems and the

operating environment.

|dentifies and applies appropriate

Application of procedures in accordance with published

Procedures(PRO) operatmg mstruqhons and appllca}ble
regulations, using the appropriate
knowledge.

- Demonstrates effective oral, non-verbal

Communication . o .

(COM) and written communications, in normal and

non—normal situations.

Controls the aircraft flight path through

Aircraft Flight Path . . : i
automation, including appropriate use of

Zﬁgi?:t?;i?lt:’PA) flight ~ management system(s)  and
guidance.
Aircraft Flight Path Controls the aircraft flight path through
Management, manual flight, including appropriate use of
manual control flight management system(s) and flight
(FPM) guidance systems.
Leadership and Demonstrates effective leadership and
Teamwork(LTW) team working.
Problem Solving Accurately identifies risks and resolves
and Decision problems. Uses the appropriate
Making(PSD) decision-making processes.
Perceives and comprehends all of the
Situation relevant information available  and
Awareness(SAW) anticipates what could happen that may
affect the operation.
Manages available resources efficiently to
SiendGe] prioritize and perform tasks in a timely
Management(WLM) }
manner under all circumstances.
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Fig. 3. Proactlve threat recognition methodology.
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Threat and Error Management (TEM)
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Fig. 4. Threat & Error Management(TEM).
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Fig. 5. IATA TEM model framework.
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Table 2. EBT implementation status of airlines in Korea.

Airline EBT implementation status

Baseline EBT, the 3rd stage of EBT, is being carried out.

Mixed EBT, the second stage of EBT, is being
implemented, and there is a positive response to the use of
SBT.

Carrying out the EBT introduction stage, which is the first
stage of EBT, utilizing SBT

[EBT introduction stage, which is the first stage of EBT,
SBT is utilized.We are preparing to move to stage 2, but

short on personnels and budget.
[The B737 fleet is performing Mixed EBT, the second stage

of EBT. The A330 fleet is in the introduction stage, which

is the first stage of EBT.
reparing for the EBT introduction stage, which is the first

tage of EBT. There are difficulties in forming competent
ask force team members. It is difficult to secure personnel
nd budget due to the expansion of new routes.
Preparing for the EBT introduction stage, which is the first
stage of EBT. Progress is slow due to personnel and budget
lissues.
IWe are not even ready to start due to personnel and budget
issues.

Korean Air

Asiana Airlines

Jin Air

Jeju Air

Tway Air

Air Premia

Air Busan

Air Seoul

Estar Jet [There is no time to pay attention to the EBT program yet.




ARERRE AT obrlohdE2 EBT 297191 Mixed
EBTE 8 <o]aL, 2% #F¢] SBTE &7 1ol 2 38
S Hlt= Aot} LCC (low cost carrier) & =& 3} 3
7ol T8-S Q1AL o4t Fie 25 o AFA0 AT
T2 AFAFES EBT 294 %= EBT 14AIQ] &) &
o AAY &7 GAIE FRIEkAL ATk o] = A7 &a=e] 7
FAFET = B2 U2E HofFa glow, dFAte] 71 5
83kt S BT =TT TEY Fd gg A=
2 AFo] ohd & S A FA e 1243 Aol

7o) AT AR 3 3~59F o] EBT=
= =l LCCeFFSCe] 235l

AFH 4 199714 1527 A8t
o]a =2 gros AR5

3-2 9472

E 3 o7 iyt
Table 3. Parties of study.

Position Number Percentage
First officer 92 49.7%
Captain 87 47.0%
Instructor/Evaluator o
(Include office pilots) 6 3.3%
Total 185 100%
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Table 4. Classification by airlines.
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COM(Communication)
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PSD(Problem Solving &
Decision Making)

SAW(Situation Awareness)
WLM(Workload Mngmnt)

ABN & EMER
Management
Performance

Enhanced Flight
Safety
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Fig. 6. Research model.
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Classification Number Percentage i
Full service carrier(FSC) 114 61.6% Table 6. Research hypothesis 1.
Low cost carrier(LCC) 71 38.4% Hvpothesis 1-1 Communication core competency will have a positive(+)
Total 185 100% P influence on abnormal/emergency situation management.

I 5 HIRAIZME AT A EF7
Table 5. Classification of research parties by flight time.

Leadership & teamwork core competency will have a
Hypothesis 1-2 | positive(+) influence on abnormal/emergency situation

management.
Problem solving & decision making core competency will

Hypothesis 1-3 have a positive(+) influence on abnormal/emergency

Classification Number Percentage situation management.

Less than 1,000Hr 25 13.5% Situation awareness core competency will have a
1,000 ~Less than 3.000Hr 34 18.4% Hypothesis 1-4 | positive(+) influence on abnormal/emergency situation
3,000 ~Less than 5,000Hr 19 10.3% management
5,000 ~Less than 10,000Hg, 38 20.5% 1anas - :
10,000~ css than 20.000H 50 35.49, Workload management core competency will have a

* At or more 20 OO(jHr ) 4_'9%0 Hypothesis 1-5 | positive(+) influence on abnormal/emergency situation
Total 185 100% management
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E7 477K 2
Table 7. Research hypothesis 2.

Communication core competency will have a positive(+)
influence on threat & error management (TEM).
Leadership & teamwork core competency will have a
ositive(+) influence on threat & error management (TEM).
Problem solving & decision making core competency will
have a positive(+) influence on threat & error management
(TEM).

Situation awareness core competency will have a
ositive(+) influence on threat & error management (TEM).
‘Workload management core competency will have a
ositive(+) influence on threat & error management (TEM).

Hypothesis 2-1

Hypothesis 2-2

Hypothesis 2-3

Hypothesis 2-4

Hypothesis 2-5

8 {77 3
Table 8. Research hypothesis 3.

Threat & error management (TEM) will have a positive(+)
influence on abnormal/emergency situation management.

Hypothesis 3-1

F9 AT 4
Table 9. Research hypothesis 4.

Threat and error management (TEM) will mediate between
communication core competency and abnormal/emergency

situation management.
Threat and error management (TEM) will mediate between

leadership & teamwork core competency and

abnormal/emergency situation management.
Threat and error management (TEM) will mediate between

problem solving & decision making core competency and

abnormal/emergency situation management.
Threat and error management (TEM) will mediate between

situation awareness core competency and

abnormal/emergency situation management.
Threat and error management (TEM) will mediate between

workload management core competency and
abnormal/emergency situation management.

Hypothesis 4-1

Hypothesis 4-2

Hypothesis 4-3

Hypothesis 4-4

Hypothesis 4-5
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Table 10. Descriptive statistics of main variables.

Variables Mean | SD |Range |Skewness|Kurtosis
Communication | 3.18 | 0.49 1-5 .664 .600
Leadership & 555 | 51 | 15 248 033
teamwork
Non-techn| Problem solving
ical core & decision 3.28 0.52 1-5 460 .563
competenc making
ies Sttuation 1 330 | g5 | 15 | 594 | 429
awareness
Workload 53 61 55 | 15 561 812
management
Abnormal/Emergency | 3 5¢ | 54 | 15 658 533
situation management
Threat & error
management(TEM) 323 | 0.50 1-5 754 .949

SD; standard deviation

E M. F2 WIS Zio| A

Table 11. Correlation between major variables.

IABN &
Non—technical core competencies EMER
Variables mana| TEM
COM | LTW | PSD | SAW | WLM |geme
nt

Communication| 1

Leadership &
Non-te| teamwork

chnica[Problem solving
lcore| & decision |.674%+(. 746+ 1

compe making
Situation

736%x| ]

tencies (681 ##%| T32%4x| 8] Bkxx| |
awareness
Workload | 7vu) 701 ews| 749504 77800+ 1
management
Abnopnal/Emergency 6367%5|.673 %k | T5 4wk | 84dwrx| 803ews| 1
situation management
Threat & SrOr | (el 7730ms| 763004 8574%4| 799uss| 854uwe| 1
__management(TEM)

*34p< 001

H 7] 2Rl sl ofgke] shel RlQl oJAbAE (=663,
p<.001), A8 YA =773, p<.001), =A&12 = A}
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Table 12. Impact of non-technical core competencies on
abnormal/emergency management.

Unstandardized [Standardi

Factor %oeff cieg}E zed coef| fvalue | p value VIF
constant 290 139 2.079 .39

COM -.022 .064 -.020 -.345 730 2.622
LTW .004 .067 .004 .061 952 3.066
PSD .081 .072 .077 1.115 266 3.715
SAW 496 .069 514 7.226™" .000 3.908
WLM 354 .063 357 5.582"" .000 3.157

Dependant variables : Abnormal/Emergency situation management
R’=.768, Adjusted R>=.762, /~=118.689"", p=.000, D/W=2.127

##+p<,001, SE; standard error, VIF; variance inflation factor
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A, JAAE(COM) (5=-.020, p= .730), HEH3} Y=
(LTW) (8=.040, p=952), ‘=A31 2 Z 2| AL H(PSD) (8=.077,
p=266)> A3 A 08 S XA YTt AEH O F ]
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Table 13. Impact of non-technical core competencies on TEM

Unstandardized [Standardi

Factor goeff cieg}E zed coef| fvalue | pvalue VIF
constant 337 119 2.839 .005

COM -.058 .055 -.057 -1.070 .286 2.622
LTW 261 .057 267 |4.611™ .000 3.066
PSD -.002 .061 -.002 -.036 971 3.715
SAW 438 .058 490 7.498™" .000 3.908
WLM 250 .054 272 |4.627" .000 3.157

Dependant variables : Threat & error management(TEM)

R*=.804, Adjusted R*=.799, /=146.897"", p=.000, D/W=1.939

#+p<,001, SE; standard error, VIF; variance inflation factor

E 14, 2T o 220t o|F el atake 22lof ojxE g

o oo
Table 14. Impact of TEM on Abnormal/Emergency management
Unstandardized [Standardi
Factor coefficient zed coef| fvalue | pvalue| VIF
SE
constant 274 136 2.020 .005 .045
TEM .923 042 .854 |22.224™*| 286 .000

Dependant variables : Abnormal/Emergency situation management
R*=.730, Adjusted R*=.728, /=493.922"*, p=.000, D/W=1.753

#++p<,001, SE; standard error, VIF; variance inflation factor
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47 o171 49l 25 g3} e, 919} 3w Aol B Ml LA G Ak &
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- = - o2 Qr Zpo|”7
Macro(Model 4)E 53] FEAEHF S A eR 1, 71 A3} N I
= X 159 &k _ -
jE j};i o b L A T o50r A] E 16. EBT M - = t|m 8A
FEZEHRE S v E Al ek 95% 2l Table 16. Before EBT- Post-comparative analysis.
Depedant f
E 15, 8171878 siAloign} biF A Aag 22l 2iolA variables | ofod | N | Mean | SD t p
Slgn ol g2l ol ED HE cow Beorel (8 | 3.8 | D0 o484 000
Table 15. Verification of the mediated effect of TEM between Before | 185 325 | 051
non-technical core competencies and Abnormal/ LW After 185 421 | 0s1 [ 27 000
Emergency situation management. PSD B:;tore }Sg ?ég gg? 21 659" 000
er . ..
Boot | 95% trust range Bef
Route Effect efore 185 3.30 0.56 o
SE | LLCI | uLCi Saw After | 185 | 432 | 047 | 227417 000
COM—>TEM—ABN/EMER Man| -.0259 | .0327 [ -0855 | .0458 WIM Before | 185 316 [ 055 | oo soied 000
LTW—->TEM—>ABN/EMER Man| 1158 | .0440 | .0410 | .2097 After | 185 422 | 046 : :
PSD—TEM—ABN/EMER Man| -.0010 | .0313 | -0633 | .0636 ABNEMER | Before | 185 326 | 0.54 | 55 59744 gop
SAW—TEM—>ABN/EMER Man| 1942 | .0545 | .0931 | .3080 After | 185 | 437 | 047
WLMSTEM—ABN/EMER Ma 1107 | .0422 | 0351 | .1996 TEM B:fft‘;rre }gg 2'52 8'2(7) 24.606™ .000

SE; standard error
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Table 17. Summary of research hypothesis verification. olt}. EBT T@ Zz 13 43 o]Ao] o|n] &-gA}e] &
A 5 5 IS > ) =) o
Division Research hypothesis e;: IS TAEANA 943 TEMS mi7fH<=2 #35}e] EBTY
. H = o] IMAlAEE vty SEAlo TEM kAL O F o oll
Research hypothesis 1: Nontechnical core competencies—>ABN/EMER 171e4]1 A= A EJ’t _]—o ol © i ]o}
b1 = =
hesis 1-1 Communication core competency will have a positive(+) N R)a1, 1 Ay v AR AL ] s o] Sl o] of
Hypothesis 1- influence on abnormal/emergency situation management. e ZANA 2o 7MHS AZe A9s Aeed 1
Leadership & teamwork core competency will have a == =
Hypothesis 1-2| positive(+) influence on abnormal/emergency situation | N 173} 72t}
management. . INESIES o] o A Zg7l= | E 9] 31 7700
Problem solving & decision making core competency wil A5A5 AT 16719 A771H T 971 Ay M,Jj 770
Hypothesis 1-3| have a positive(+) influence on abnormal/emergency | N 798 71ZbE Q) B At MR ES B &8 §-9
situation management. _
Situation awareness core competency will have a ] sk A+ A 3= oL A}
Hypothesis 1-4] positive(+) influence on abnormatl/emergency situation | Y 2 &H, A} byt (SAW) 3} AEEE i (WLM) 8l a) o epo
management. .
Workload management core competency will have a Bl AA B S delo] A d Ao 7 Fou]dt A ) o] Ax}
is 1- iti i 1/ cy situation | Y L
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L= o o Zal SPAI A BEO. R A A O o= Ry N N
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Hypothesis 2-4| positive(+) influence on threat & error managemen ° ! o
(TEM) . AFL ol To A% Y AP AL E ol BRT Ao
Workload management core competency will have a ol
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