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Developing an Integrated Scenario and Simulator Based PBL
Instructional Model to Enhance Student Pilots’ Collaborative Response

Competence in Abnormal Flight Situations

Kwangil Kim"

ABSTRACT

This study proposes an integrated Problem Based Learning instructional model that combines
scenario based training and simulator based learning to strengthen student pilots’ competencies
in responding to abnormal flight situations. Given that human factor related errors remain a
primary cause of aviation accidents, the model emphasizes the systematic development of
nontechnical skills in pilot education based on ICAO and FAA standards. Core nontechnical
skill elements such as situational awareness, decision making, communication, teamwork,
leadership, workload management, and stress and fatigue management are incorporated
throughout the instructional design. The proposed model consists of five stages: preparation
prior to training, scenario analysis, collaborative response planning, simulator practice, and
structured debriefing, and is aligned with a six step risk management framework to reflect
realistic operational contexts. By integrating cognitive analysis with simulation based practice,
the model is expected to enhance the transfer of theoretical knowledge to practical application
and to support standardized and internationally aligned pilot training in Korea.
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Abnormal Flight Situations(¥]8443 o-3)
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Table 2. 6-step risk management process (FAA, 2021)
) 33 =g e
o15] 2~ Ad N _ -
S T | e e ) Wl 9, 7, A A, 94 891 5 919 848 Qs 1%
%fa %7]' 5 L = = s A
Step 2 (soes e sk Y WY R LTS B4 A E(high/medium/low) 27
9% 9o} ik B4 - R
Step 3 (Ana]jlze thi]— risk controls) 7Rt oA st dAL oAl AlE dE
EA glo} AA] _ - . s -
Step 4 (Makeocj)]ntcl)'c‘i daecc;sions) 7P E3pHell Y 7hset AY sk 24 Al
o1s] EA| Ald - _ - . -
S5 | (ol ik cntroly SOP &4 A8 WA, ¥= 4%, 371 ¥ A0 B8 5 4
ZF= ol zjmEy _ _ _ _ o -
SED 6 | (st o) W9 5 o9 27 TEQ) B, Bax A% 4

22 48 (aviation psychology)d] o8 89 &
QXA Al(perceptual and situational awareness),
o}t 9JAFAA (judgement and decision-making),
= (attitudinal factors)249} thAdTA(interper-
sonal relation)dFollA 57 FFHA AR}
GrtrE, EAINE W AFEA(problem sol-
ving and decision making) Gl &3t H|H
A AR 1, A o, 7l 5 A
Ao A Hold e 27 HE EFot, Tt
71e4 2§ 5ETe 2= Fd &l o]griHuman
Factors Analysis, 2019).
o|2fgt Aol A= NTS 79to] 34 o3 Hgo]
g Fol=dl, NTS 8 HFE ¥4 Y&t
AZsHd Table 33 #r w@e FTAES ICAO,
EASA, FAA 7182 S8% AFE NIS 884
Table 3004 A3t W4l02 EHo A8stal glo

o, 7E FFA] CRM EE= FOMO] wet 54 94
7} si9lo] #elaR IFET|E Jh dE =

ICAO Human Factors Training Manual(Doc 9683)
2 THmonitoring)S A3V A(situation aware-
ness)? 3t 842 BESI1 909, Helmreich
and Merritt(1998)& HIES dF Edojxes T2
WAERI(monitoring & cross-checking)& NTSY
A P5 347 ESH AEIHA-TZ T (stress &
fatigue management) 8%& RFALY] FPE
(human performance)°] st JFS v|X|&= FQ
848 o2 gk I8 kS 2EHoR 1

Botal SA14] FFS AWEH, Table 3014 AARE

871 ®lF= 23A HI71ed IdFE stk a4l
84(key elements)Z YHEA QAA=HT UL &
A% &= Sltk. 7t =A| 371 T8 Hluws) B
W, A& dgo|y x| wet 7 AF ERel &
ot & & 1 24 Y= 5YTE & = AU

(Helmreich & Merritt, 1998).

5 HopolA| H]7]&4 5H(NTS, non-technical
skilly)9] FE52 F 7FsAdS =ol= 8 QRles
AAHE} g2 3a3AQl NTS= Akl 4 7Hs4
= £0]1, SFAE Aok M4 aRlo=w St
tt. NOTECHSZ CRM2 HIFCo= WS AAISIAL,
A2 & Algo] EHEeAE BT Brkstal
ATE FTHsto] BIgIREA 7|oE o = TIES
Alzot=dl I 997t UtkLee et al., 2013). 3]
HIZ Aol et ti8olA B 22 BolH,
ARRIA, Al tiQhe] A4, ambAQl QJAt
QER/gT} Ak ofH] Z]Hto] Hr. ofzdt ¥
7143 5714 1] AeAgEst ofyel
AT AT 7hsSHA stol 9171 4
M= QS Sdekd 4= J&s Stk
AA W R A FE2 gAY
AAA] ARSI Qs Aok QAtAE EA O
A B1ZE. geba] vl B Y]
ogt ojEst= A YFsttt. olof ¥ NTS &3
ol5gt 2FAES | 7I5E JAEAE Bl 4
AR JAshL, IR AT E ARt g
A7 3 dS 58S FIAE 5= Utk Table 32
ICAO Safety Management Manual(Doc 9859)°]

P

2

A=
=
234

P

o fo



o
1
oo
op
Mo

oo

gotsl 9] MAAAROIA Syl B9 JIN U o Jeke Siet Avele Agdel 149

Table 3. Instructional content for key NTS competencies
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ride &, A7|@7olt). o] B7PF B & HFHo
& AAEE A7|87eIA 7)ol RESHH 2FAE A
AL R ZEE ottt AR 7)Eke] 21
Al SHAZE QoL AbsE T

ic)

2.3.3 Al=3|0|F 7|8t PBL

<tH, AlEHolE 7|¥t PBLL Ad-F5 F49|
Fo2, ZFH HE HARE HOMHIFPZA|(FTD,
flight training device)g& E-&3It}. S5A= S0l
AU eE Axztoz zz-Agsty g3t AA|
3 FLg Aa 9 V|eE FHITE B AT
gh 7 Aok, AAR A3 5 AR AEHA 9
AT 4= Qlo], Bt AFARI /7] UE 8
Act. ohE o] 2QI i Jlo] 2EU|FTe
AL kAl & &= 3L

s}
of

AlA o

st

Ol
0.
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SAlCIA B, ehEAte] AkE, A, ElT
AT 2 A IFE AdeRRith. Wb AlEdolE
719k PBL2 A%-28 GAolA axtzjolH, sksA7t
A 2F gl Fvhe ARA b Sl EAH4

T 58 JRBUAE £ =+ STk
oEbA w52 23E SHelsh] fsiie = S
He AT BegFor gedste Ao| viFsith. =,
AU 718 PBLEZ S8l 171 A=l Hiet 241 sf
2 zHAEE 5%t & AlEdleld I PBLE
S AAl A8 sHE ATt oY w4
A7t oA el A= Ayl 7[Rt PBL2 SgARe
A d@Y A5 ATl |l ol e,
AEdel8 7[Rt PBL2 shsAte] A3=st dxp -3
sEe Aol Hl e 7RI, ol e EeA
2 S, dF| 234 A 23 4Rl
A AT = Qe TRt BAARel disf ol
ojsiet A s sH= Al 2= ¢ S
£ 23R 48T+ ok I2hA PBL2 BAIE
ke wlatshed, AR&#fo]al HlHz|]l

Joll

%

AN A )

g Z Eol7] g, ol vy F B W
oigh f-dst oSt FEEue FEFoz Al
A S 2FH o2 thF= PBL A= 254
oAl FHSHA(safety mindset)S F/dsto]
Z419] QFd 9J4le fwsle 4= 9l Table 4= Al
29 F4 EAZWEKHPBL T ABFold Ed &
A719r3(PBL)Y] 8 Zfol @S ottt

i

T

2.4 NTS2 NOTECHS &0{2] Hz|
2.4.1 NTS(Non-Technical Skills)

Flin et al.(2008)2 NTSE 71&4 2Es8L2 H

S5t QHShI BRAY YT SPE TFsd

AAH-AE A 7|&"= AYslelt). &, NS 2FA
9] | x2sH(technical skills)o] ofd, AraL owf
I gy JF 8Z g6 8EE FE-ARF-
ARlA 8 4SS IS, AYRIA], JAET, At
2%, 993, U4, 4579 B9 59 d9e= 24
Hrt o] 582 5 HH) AP o= 7)ot
4 84T IR, AL AR B4 HHEEA o
E Uehts dzt8R1e] 4 WsE oItk NTS
(non-technical skills)= 7]&2 ZA oL A|AH A
o 2jo], QIzto] =A-|-3H4 &oflA] kst B3
o8 ARE FPles 5= A, B A
Q12], fHA, AFuACIdL B2 AR H-A1E]H-FY
54 7l&olth. NTSe= £23APF F9l& Adof st=

7FE ke Aol

2.4.2 NOTECHS(Non-Technical Skills)

NOTECHS(non-technical skills) AlAE2 2ZF
ARl v7|ed dgg FRAos HEgrlsty] fls)
dd 5 7|5 H7 AACIHElin et al., 2008).
NOTECHSE @3 (cooperation), Ztj4] ¥ s
2(leadership and managerial skills), AF&<14]
(situation awareness), 2AF27%(decision making)
yl 7] A o Y, 2t g9 T Vs
3t 5R|H(observable behaviours)® All&35}E] o]
STA-H7F @04 EESE o g EEEr. &
NOTECHS= NTS 7de AA HgEd 9 571 &
7304 A&st7] Yo A" B7F Etoln, 2FAR
P54 P8 FTH PP R HSShe Hl A
|5t

AR AFAES NOTECHSE ZFAMe] H7[&3
IZHNTS) 11 A= A% olsfste A7t =t
o|ALZ MPAT] £ LFE & & o, H|Ft

Table 4. Key differences between scenario—oriented PBL and simulation—integrated PBL

4 A¥ele. 7)e PBL AlEold 719 PBL
% 24 QA Iy (BH, %, E2) AR AWCER 59, B UHY)

3 B4, A R, AW 294 50] ZFA(FTD/AE0]E)
u1g 4 WE — U R BE S — A F 95
NTS 8 PREF-FY -y A B4 YA A YR Bl B A 4G
4% A1 AR 94 98, o12H BT b ARt SARE Aleld kol A1E Tks
w57} 4] HIAHEER B} W% Woiuey dol B
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A olsto] M5 PG WGk ETE o] 2 Une 4T U Solx 2o izt o4
sfofof ik, 24¢ SPHoR FANES 7RO 2YS WA
NOTECHS= NTSE &8 23AF Htojlq a7t 7= SUA RS i
538t F5AF(behavioural markers)E F+23Fsto] =, XA S5k BE S8 IAIE A4 o]
B7¥sEr] 913k AAFCRA NTSE WS 76| ol A o U= A

Ho} AR Lolt}, Table 5% #7143 JZHNTS)T
NOTECHS B7HAE vl s}t

HIZ-AMSE N2 AILI2|R 7|HE &

AEH0[g 7|4t S8 PBL w A4
3.1 A2 7|8 =3

AUE] Q. 79t PBLS AFA &1} o]23] Z4] T
2 antHol AlEdo[g] 7|9t PBL A% 48 T

2 73t ndoft}. weba F vFAlE Egketd Alute
2 714t PBLZ EA| o2 ZHIYIE Jol= DA ]
o} AlU2] 718t E%(scenario-based training, ©|s}

P

L

Fl

SBT)Z ZZARIA A4 wBeZgS 7Pt Alve]
S AL ol B3 SheAt Acw gAY

H3ohe I Shastes A &4 AACI
ol T3] H|g7] ZAo|U o] &£ES BHE

311 AUER AA H HME

AU 718E £99] Adufls FolEG AuE]e A
A9 A7 dwol 27 Stk

H]5AFEH(FAA, 2007)=
through Scenario Based Training, Single Pilot

HR}

“Managing Risk

Resource Management, and Learner Centered
Grading” oA 3891 AlueE] 2 7R ) AAA
AAE AAfstGit o] A wedt 34 S4 &4
o] ofuje}, Ealio] A4 LA Bl 4 Gl 4
= AFskaL 11 QhoflA AAR v A7 o35t
AT RS BEE Yk

50, SAuE

L=
=

A=H A (purpose definition) THAO
Ae AU 0] Z2g 5] fAgshof gtk

7+ H|3Y TAl= ot 24 o] oyt ER Y
A A A19] AT consequence)S A AAI5to st
SAP7L B39 oujet F AT E QIA|SHES sfjof gitt

ot Zlo] ofyz}, AF&FQIAl(situational awareness), = ujgiol] Ajsl o' Az} wAsR=s}? ek
Y2 (aeronautical decision making), HE =] S 28] sRsAt0] ARl A(situational aware-
(risk management)2t &2 H|71E4 5 (non- ness)¥t YPTH(risk management) 58& Aot
technical skills)9] g2 F2H 0= g} L o] s4]o|c}.

FAA(2007)= 7129] 2184 HIB&0] A 715 EA, AUl A8 (scenario planning) THAOIA]
o] Feddt ol 28S & 7155 H(maneuver L sl A vg 2R, Az, 7ARA, oda
based) EoItHd, Alve]27]Hh ERA(SBT) A A =2 A5ty TS o2 AE-ZASH}. o] 11
Table 5. Comparison between NTS and NOTECHS (ICAO Doc9683, Flin et al., 2008)

= NTS NOTECHS
=z EESE IS E] 7} AlAEl(Assessment framework)

39 H71&d A= A RIAAEE 71%) NTSE #-B7slr] st F5715E AL
4 QA =88] "agtk Q178 71& 3 ZFAR] NTSE Fx3}6t0] 37t 7FssHA vH&7]
_ 49 FHe|zE):

R4, gAY, |93, Ul JATE, . : ) )
EA = = = = Cooperation, leadership & managerial skills,
k=i o aF 3 =
LEHA/HR, ZUEPAARR), 47 #e 5 situation awareness, decision making
g Ez YA 948 ZABEE F2eE A EE gl 7+ ZHE|areof] Al 63%?;%]1(observable behaviours)
B7H FAMEE — Ay Wik 7 P& 7IHte R Wyt Fg: Hof Jhs
{7 QIHQRIHF) SHE Zdtof| A ¥rd JAA(R3), CRM B7} &3
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oA WA Tgk A=A ofuEl, SRR oA
7 I+ (decision process)2 AAZ O Z | Y5k= s}
& 22 facilitator)e] IS £33t FAA(2007)
= AUl A Al esA 34 HHlearner-
centere approach)& 77%5H, 5271 v|g) A ot
ARE F4 21X (problem identification)¥} Tt &
Al(alternative search)2 35t eE HsL Ut

A, B33 (scenario execution) T AA|
79 gHo=s, SgolA al7]1A] et BSE AA
roamn AATE QAEY AdE FESITE Wl
714 549, 3571 AAH o, B4l Aol 5 st
82lo] =3 4= Qirk. W ojuf A S AA|
SHA| a1, AT AAgellA F41Y A2 FIRIZEY,
‘1 A4S " o= Folet 22 i 4
= 50l SEAe] Al E A=3it) o]t e Ag
< s AXE ok E= Hol, AA A=
A9 TAE(udgmenyd AHEH  E-(decision
qualityZ A7 HH 48 2831tk YA,
B2 Y(post-Flight Debrief) ©Al= sH5A19] HHA]
& Atal(reflective thinking)s &£Ask= A o|t}.
Hg = & nya S AU Atks FE
s, 3 AnpErhs AR 9] HEdE S4
o7 =9It ol Y I¥A WY, tE
AR E 13T 4 Q=71 e AES B9l g
A7 A4 Al L ABSSIEE Fe Zlolth
A= olgg d#9 das A - NdS AL
og olofXz G &TFRE JAUE o=
Kolb(1984)9] A& sk5olZ(experiential learning
theory)ollAl AAJ§t &5 +3Hlearning cycle)d}
Aot SRR @l B9 oA A&H o= QX

& A<(cognitive maturity)= &3 E St

Table 62 U134 4% T3-S 913 Autele. 7t
299 70 9 2 BUSHL FY sk

3.2 ICAO Doc 9683t ICAO Doc 98062 3&
NTS 24

ICAO Doc 96833} Doc 98062 212 14991
53} HAFALE 913t RS ofF = EAJ0lAEL

(A =

A 25 3 SARY T AdEs SilE
H71&d JFNTS )= ZBHoE Fx i
oA F&HLE AAek= NTS 8452 AHEH
=3 2t}

HA 214 (situational awareness)2 F FA|
IRoA 7P 8%t IFaRl F ShE HEXIth
RN 2FART uAL A=A @A s 3
25| njetstal, mlEe] BISkE A&stH, AAc S
Aok 522 ugith. ol fdiA= 571
AAE HEE AEHos HUEPsH, B4
S5 AAsH, Fol5 Ads] EHlists sEo] g
ojt}. o]t T2 Al Y] A 2ACE A
L\

EA, 9JAFEH(decision making)} QHHo] -
o7 FIrS X wek IS AARI

|

. T 2

rO

K

o m[o

2o

N

o
T}. Doc 9683
2 CRM 7]8t9] oA24 mele A7fshy 2F3APt
Ot ARE Sl 7 okt AEE 4 Q=
AL AL ofeof] SiAlHo® Aglicty Hu, 9
¥ B7F et B, 23} A& 52 583 oH9] 84
= AAE
AR, JAAS(communication)S € g 71 §

Table 6. Major phases and features of scenario-based training for abnormal situation response (FAA,

2007)

! F8 e

2
9

34 2yt

S

SRR HAH0HA)
(Purpose definition)

u|%y £330t Auf A] A3 consequence)s
gals| AAleto] skt Aol EAu)
AL A== T

XS L FFBARM 5 A

AUl A QA

(Scenario planning)

oAt Ny BAR, A2, W 22 58
AAst, wee oAy e 541

k&R 4] SH5(learner-centered
learning) 73S}

H3Y =P (3A) A71A] ZZE AC1, AAE ol BE W 2 a7 E48(decision quality)
(Scenario execution) Alsto] AT QAN H= SFAF

qEHPYEHA)
(Post-flight debrief)

Hg & w3 53T gAEd 8
g7} 9 A2 reflection)

247198 7Kself-assessment) L WA
Atal(reflective thinking) &A1
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< NTS9] 4o = thEr

A, @A (teamwork)?} F3(cooperation) E
3t FEHoR FREE dYoltt. FFAF= o9 2
T3 Aol A P=7] P2l 9T B, 435 A
Y, ABRANAA, 45 2 58 ol TFEHo|th
NOTECHS AANAE 4 /4= == 993
< [CAO &AM SEZHoE gQlx:= Fa% H
ol

A, 2JEd(leadership) BIPRFSAE o
g}, Fu|2Zo|u = JYoM T 5a7F 9TZ 2=
. & A4 gurt '@ Aglstal 285k, g5
Ae91E At 39 Hehe =
123t o= CRM SHoAME IHEEA AA=E=
34 AeFolrt.

oAAA, AEHA 9 HmF H=(stress & fatigue
managementhi= 7119 A2)H-AAH A7t A5
£ 580 TS "= HolA F83 8a=
HEZITE. Doc 96832 79l A AEHA |9}
2 QA4S ZFxsk= HHd, Doc 98062 £2]9] A&
AT G A|AEE Bof AEDAS D2E oS
= 728 JLE 83T

o7, AE=F THe(workload management)=
AIZE B, AAsRke] AAcE 28, A e A4
S EHE 58 Augtt. 5] AskAY A
UAA &S o 2% 14 79| fJ3o] o7 o
of, & EAl T ol& CRMY &4 942 t}FH
St #E Aol oS AR
I A7AES #E 9 WA=l (monitoring
& cross checking)e] #EA QAo disjA &S
7Hd 4 9)& Zeolth 4 ICAO Doc 9683
(Human Factors Training Manual)ollAd9] =z
(monitoring)2 43314 (situational awareness)™}
A (teamwork)?] T FALAR TR QA
Doc 9806(‘Human Factors Guidelines for Safety
Audits”)o A= & (monitoring)< Human Perfor-
mance?] 4 848 ORI USZ FRlstHch
o]A4® ICAO Doc 96833 Doc 9806 H242 th=2
AR QIZFY] 5T} ko] JRFE WA= A

o Ho

1

Mo

o i

H71&4 s WS fARE HFE oOfa 9lom,
ol#3t 3AEL A b HYHAL] 7HEE o]
F= 359 8821 8450t wabA AU 7]
gh & AlEdole 718 553 PBL R gS AAR
| NTS Key Elementsoll 5784 &S 71 4= 2
L= A= oloF & Zol}

3.3 AlLZIQ 7lgt & AIBHOIE T|ut S
PBL 243%

oA =algt FAof gt XS JNdstr] HeliA
= AU 7|9t S53 AlEEelE 7Wt dEE F
A5t NTSS] 4 g4E50] A A F & DAA
S olok gt} =1 97 6d AT 1S SRy
o] sEI} AF=ofof gt

AAAQ PBL W4 Y SEoA 14HE AAS
A A, 19AIE eEddEold 9 d +43E 5y
ShEAF AT ofgA AT A7 9 B 9 5t

T SEE SR 2= AR B H AYRIeE
Sttt 7] A718%e BAsiaL AvE| ] 9
F 840t JFs BT 397 PBLEAl B4 o
Aol skEAEe] HEAlRE HskL, NTS84E
283 4= AlEdlolEAd dee stiA 9
< YA diedsE 2ASRIL Aol Adst
EE QI sl A 5 7L oA U8 Bt
HA S SR &, dEEg 9 me 3y
oltt. o] Wge EA|sfeld Fig. 13 Zrt

Fig. 1014 & 27} AlARE 239 A2 971

e 6HAVE Ao g HigEo] Q1AL NTS 48
A7F EH[EAIRE ASy e A IPgol 254
oz FxHve fHolth

v IRt AldEl et AEFela 7Rt &9t
PBL <= @A]°oA PBL 2gs W82 HH Table
73 Ao AU 718E E-(SBT) AR AlA ©A
24 3 A WA AAser £AE B
Ao, FAZIRIHPBLS €Al 12 A=A Al
weleg 7tz Hol ¥ weol7ke IAelw 1
23l AlEFlelH 7Nt £ A dARA ZA S
2 AR A 234 oM Alds) Ee gAo.

Aluele 71Hk PBL2 AR &3 o224 &4l &
A= "Z3pHolr AlEHoly 7|t PBL2 A4
AR et wdojth. webA £ BHAlE B
uele 719k PBLE 24 SiE ZH Y=

i
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E— ¥og T 7|0l HE IHste 1144538 1&alE T
e N
“J’/ Scena;io:ﬂased &Simu!ator—lntegrated \\ EH 9‘]’ QO17 h’%(Park 2005)
Hybrid PBL Instructional Design NTS KEY ELEMENTS [q'a_ }\1 o]'}\g_l_o/\}iﬂ‘] H] - Oﬂ ?:]‘:"Eﬂ- EH l'?_ H ]:]]Xq/\}-
% S Aluzl e 719t & AlEEolE 7|8 533 PBL

Comprising leadership team Communication

ORIENTATION & TEAM FORMATION {
NTS goal & role preparation

Rick assecsment
Impact on situetion
Situation awareness & communication

|
T — { Teamwork J
Loty |

Leadership

FORMULATING RESPONSE B ]
{PBL SESSION) Decision Making
Decision making & Planning, J

Teamwork, Leadership
Documenting action strategy

‘ Workload Management ‘

SIMULATOR-BASED TRAINING
Implementing response
Siress management;

Situation awareness ‘—’1

’ Monitoring

‘ Situation awareness \

DEBRIEFING & FEEDBACK
Reviewing & Reflecting
Providing NTS feedback, |

/

Improve action
==
= =

Fig 1. Proposed integrated PBL instructional
model combining scenario—based and
simulation—based training

‘ Stress management ‘

upo R Feislhy Bl AAZoR Cert vl
S FE IISSIES Wi 4 Y2 AoE AlEEh

3.4 AlLZIQ 7lgt & AIBHOIE T|ut S

PBLIA T L2
L2 2 TLoJA] HAAAE e 78S 95
i A N S I A e 5

N

|43} 714 Sk Tk 4 Bat AN
e AUl Zi AEalE 71Hu sqgon
7} g W AR theat ol Akt

3.4.1 AR FEH| HA(1EA)

1) 15 =& AA
AlutE| 2 719kt AlgEelE 71et PBL 9] S

© B ERoIA A3 A 4(SOorye Aets] 285t

Algeolel 7wt PBLOVA A4 eg-ghat gy gy L B BEI wHste] AN SENG =k
o zea 2 9o 592 7|2 o vk Bape] 59 AAolHE o

= AuUEe 7Hk PRLL. “HEz vl sarom SOl MR Higt ol24 AXe $5o1L, |
A9 oA AR ZAlold, AJEHo|E] 7|4t PBL 7IHE A4 2 5= A e FRAIE
o *Eom WOl T oz Age AIBlAl Al & AS 78 Is Fx=
Holgt & 4= Ut

FEE BF A2 A7 ol 21 A A 7 2) APden] G
Aol Qo4 GolA oF F- gaolth TEARLL AN A FAe IR B PRk, 74
Table 7. Integrated PBL instructional activities for abnormal situation response

1 A PBL i58E W& 5YE NTS 84
- I8 X AA
AP 2 - 971 Fud © sl 1 9 B A4, T, "2

- 2A AA %74]

AUEe 78k B4 g4 - AR A optaE

AR, A, e

- gl g ok A3t TS A 4
- € ola 9 A
¥ LU W =R | - 9994 L 2ihe A = AE, B, el
- chget A9
EAole A e | - ATBECE ZNE 44 BRAY 6 B R 2 |y e meoacas we

43

ooy

S An B4, A 43 HaA A 2 9

IE NTS 84, fj=d &8
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THUANA TS Fofaiet. F o] 2FAE w4

A g A TlE el gk A Rl B 2) AR g nlig St A8 Ag 49
2 Zolw, LA IAHS Sueor Bk W SAE TR 22 EE A4S viRle] ©
e 957 2EIIC. pilot flyingd BUE 2L AFsEA TR AR FH5H, DA
9 ALFIPM, pilot monitoringl O FEEH, o thg AT et shshe Sl st B2
SEEVARTO e DA Dol Gl £ S T 2o 29T 4 9ok
Sk PRE 987] 253} vlaiekgd S0 294 o EANT AN AL
o942 Fm 33 B 2 A NS BN () AR
7| 4eiE Beldie), PUE PFO) 2442 2413k A7) 25419} $5elo] Rlslor she Bl T
wss mUEgs, B9 Qe ALAES AX 29e17}?
Sjo] SOP 482 Aglghch, Eeh ATCRIS] B4 54] o] o] B4, WA, w14 % oftlel S
2 Yt 254 ol 4uE E3) PRo) ot oh WS
299 Btk M FE ¥ F AL Re Y Q) duEk
3 % Qlom, Wax] PMo] YAHoR 25 QA s, BH7) WA, A2 3% 4% % of| 4
£ 5 4] mE St ojg 24o] AT} 27 A
A719) 919 229 ol TR
3) EAAN B (3 oA -
EAAN WA SR AR 2R AR A% 77geleba ol AlEle STk
ol BUT 5 AT AL FASE Aol A oARE WY u g A oz
S gl 917 453t A ete] mRHol 3 Fold) SaHom T AL TR
SR Q4T OOl WIS T ¢ ol () A
o}, EAlol Qlolo] BEwe WAleh 2 math B QGG JSAANE UL o) ALAAES
£ Ajstel 4% AAS oA s, B TR LYW 23T e
B3 A28 A, AdRlsEsow 7 Pl SR 570 A AL RN
A ol 5 AT A BIML DU £ YR () W
A% ERRIOEA VARl e AaHel £ o TFHolA WA eF7k U % ol
2 Aue Agt oI% olgA WA & YTk
© 2% 53
342 AURIQ 718 2IEQE) o] A7 B 24 RV AN Golob
1) 49914 @ oPihE & RS AR
133989 20 5, W2 B 0 B PTG A IS Ao FRo AR )

HellH ojd Helo] Fagh

- 343 Y H U8 Yot =EQ@HH)

A= %E% *J%‘r %% El% # a’lﬁﬂ, A g AR D & oA 2 AY
29e

Al Bastel MR B3He 89S BA Zoldl ARV, J1gets), ZIuEt
e BEe Atk o] WALME B4 23R AT D g M2 28 maslf o, BE 8L
g7l 28] AYGS 1 YU 2AS @ BE 7 Heo] 4% YuE TR 5 AP B89
2 % glor] ShySo] A SRS Bel Z1EA 4 ol 8 AAAZRAE, R, ATC AR 5) B4
g XeEs Lol ok RREYY, BA T OI0F Uk ol ok A0S 4 F 2BV 3

B 4w 9o e Bk ol B9 S, S, AR A5
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5ol 284 & Utk i EAo] HoloH AgE &
Hoflof sk=tll, AF7tse ds AUR|eE dAER
gt

g5 eoms = ¥, 1k 24, A= AX
S TAER SFALE FHok, Al A B
(time & resource management)S EIIC}

2) 994 ¥ 27 |H3AE B&

H3AA(risk awareness)= ALt HAH 8 &
A5 nofetal, 459 AFsks Aotk &5 Wé
“What if’ 22 &3 98 AlUE|Q =231ttt 99
g 4 9T B F 23AKE E9E Bl b, &
S 911 o, AlAE A, oF W4 5)o
gk v ZgE|ojof ditk 1 & 7| =&
(early intervention)2 ¢l Aol otst=l7] A ouf
A-AAE 24 Aol ot &5 W& ors S7H4
AT 2], S a, 7 93], Hadssl], &

A o sFdeel A=4 25S Al=sfof sttt

BUEY P e FUstel v A=
YAES JoE AAE Suste, og Byl et
Atk gL e AR PP, g
A2F TelE wom, ATC 9 AV Agate] Fde
5] the WACIA WD ABHole Ugo] A4
A48Y & g 2,

3.4.4 NE20IF 7|8 =F(4TH)

D) Algdlole 7Idk AA Eek A% o8 & %
F2] A9

2 e A B TR B ) AR 2
AR EFA AYE|e s SO EdA 24 siE &
g 71 592 AR widske WgolH.
o 971 ARl digt 82 ’ol, A= dAE oAt
9H A 845 SAlO B FozH, 2FAE
o] AAl 27 FRelA AT 4 e 2 A=
afHor g3 & =S AAEN o] IANA
AL wpAt B3t RS AAR R dAske A
ojt, 1 32 tha 2ol 7% F U

(1) 7145842 Benek: e Av) 243 obd

=

R

() 71448 B AL oRe L4 B
@ 2ow Qg 2% A

(3) W2 B g ShAe Al o
del gigel et ohg a7

E 18 TS Frheks] AeiHE chat e
o HBAGE TR AW AUe AA B4
olc}. 71X B3k B W] B4l £, BN
5 714 A g, A s B 5T HPs) 4
sfo] shesRte] AEds A, 288, Telm 4 A
74 5Ug FPHoe WY 4 ot

2) A AP 26 g

() Beg: g4 25, Ao A8, 249 9
3 AYRKR), A 571 52 Wk st

@) Agdole 87 A4 Aukeleo] i A,
N2H, 87 20 AAS FUsP TS, B
A APPE ARl 2a] A& ES St
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(3) Bt Az %
%, 9] oA, AEdA Bel 5 WAk S e

TFAAL 71E AlE

3) oA & AP WE

o, 7= F0i7 Ao wet 74 oakaE, 9
AEEE

(2) 9 A7|(role-playing): B F7Hb= Fojd
g wet HIH oz A Estl, AEES

&=

BUEY: 35 4o A
U8, A Q4 AE, 2T B 9 AR 59 ofR
2

T,
rE
).

2

2 ol AgE AHo] B WS R
so] FHAEo] J1E AR sk, Aze Ha
2 AEE fE

zH
2H

3.4.5 |22 9 m|=u(5HAH)

3 8 & =779 vl 535 sk avs
Z&staflof sh=d] AMTA AE(fact review)s Yol
T3 71594, 24, dlolE)E v o E A7k A9
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weh AR AT AR 24 e AHo
2 PEdt ghe ZuE B 98 sHiE
4% B2 s “Rolo] I HULAY, “Hole
27] gojot 7k, o) 19 ARG HASAY
Mg ES Eo) TR MR 20w £F
g gERt I3 F AUIE £25] 99
A, e G A TS algheAE W A
o BYYS FAZCE AEsy A5 AYALL 5

Ha

o L &

, @3t 713 v 5H(technical
skills)Z ol H]7]&2 HHNTS, non-technical
skillsfZ AAZCE Fofoh= 159 F840] B
BZEI Qiek oo & ks o] 2FAE L
=, i U8 I A3E fldl NTS 845
HHget AUE| et AlEdelE 7w EA7|RekE
(PBL, problem-based learning) W5H2 ARkl
I w3 ge44S 1Esisith

2 AFoA A W BFEL2 AR FH]) A,
AUE| e 71RF &4 f3E, Y 2 oS e &,
AlEglolE 7|9t A<y, tHEg 9 wow 3g9) o}
A AR LEY, ZF GAE 1 S5 FAZC
2 Aottt o] weS NTSY A #l A4
ZolAl(situational awareness), 2AFE % (decision
making), 2JAtA%{(communication), B¥Z(team-
work), AZZ(leadership)a EdFoz SHT
Ue ARl o= BFridnh EI ARPATE
Sfl, PBL <o) oH] 2FAF w50 v S
AoA FF2FAN] A g ATt A =Y
< ZRIsiet. E9], 337 2ZAF 7 A9 #A
9491 AFEFlX(situational awareness), JAMEH
(decision making), AtAS(communication), ¥
Q13- FH(teamwork/cooperation), #|t4(leader-
ship), 2E#A 9 12 H&(stress & fatigue ma-
nagement), 5% #&|(workload management)&
2 A+ BPS B9 BHHeR ST S+ dv+= A
oflA w5A ojoj7} At

o] & A9 304 ARkt weny A=
SHYE0] AA 27 ST FARE AU E B9

w fo ot

.
[e]
12

b to o mo ut o
@ oo 1 o
:?‘:1

oF BEAE sfdsty, 99 1 9 B9l &
4 e

FTEAYEL T 7|9t AlEH oY A%
SAFLE ojojd 4= 9l Tkt 97 89l
O] (simulation) O & s, olF HIEFCS
22 B4 o2 582 Mg 5= Utk ot
TG 2FALY IAH QR7E AAAIIL 7] AR
olx9 S Jislohs dl 71oE
t}. o Yol7k ICAOS 22 A 7|0l F8ohe 1
& AAE vt o 2N, I 2FAF FF 189 =
A AR ooz IHHRA 2E 7S 5
< Aotk

o 2 e 1Y 9AE 59 ANkEQl 2
o FFIE AAloke o 2-E T, FAHA
WSy ARbS AR o R AAJoHA] Rt SHAI7E
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oot ﬁ
BN
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)
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@77k Wast) EF B ATE o] 234 EAL
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