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Short-form Media and Human Factors in Aviation Maintenance

- An Integrative Literature Review on Changes in Attention -

+

Hyun Min Kang’, Se Hoon Yim", Young-Jin Cho”, Kangseok Lee”

ABSTRACT

This study examines the link between short-form media use by next-generation maintenance
technicians and attentional shifts within aviation human factors, suggesting improvements to
Korea's training. a total of 42 studies published between 1973 and 2026 were analyzed. heavy
short-form viewing predominantly impaired sustained attention while heightening bottom-up
selective focus and an adaptive "kinetic attention' marked by rapid switching among stimuli.
these cognitive changes may elevate vulnerability to distraction, a key factor in maintenance
errors; however, evidence from non-aviation samples makes this link an inference. synthesizing
the findings, the study proposes a four-stage conceptual model with plausible pathways. given
that human factors training in Korea is limited to four hours annually, a dual design combining
microlearning, case-based learning, and problem-based learning is presented to retrain sustained
focus while converting kinetic attention into practical technical competence for technicians.

Key Words : Short-form Media(3=& ©[t]o]), Attention(FS]2), Aviation Maintenance(F37H]),
Maintenance Human Factors(JH] Q& 229l), wlo]T 2 d(Microlearning)
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AgA dgoA AjtE o= AFgith 1990dH 5 = 352 IRl S ol8EE £F W& oS &
1% £48% ZAd= 837158 A9 &390 h‘—ﬁ goix] gous B He £F A8 Y A#7t
H AR, 71& Al == Pt o] Ad3o] ofz} ZpAId) “gH] Qlgo] HXE AlZh wjAlofl AHA]
=9]=]o] YrHjeong, 2024). &5 g0 B9 Y HolFe A 8iE &
ujtjojz Held AREAR] A[ZHA HolA 58 283t} o|Ad tXd A7 miAo] gt YAt
Higtstr] gk 219 QlEHElolA, 15004 10% 01 A oj&2 EA A9l mitio] o]& FEE Hol, St
Wel g2 J4 o], wE Frlx Mg daeE 7| 9] ZEZAQI QX759 Wk} IRE= How =9
g FeloldE Sl 1EE A7t FHS AlFet Hr}
(Jin, 2025). ol&3t =& vltjol9] 234 EAALS o 9] AH(distraction)} 5 4] Q1H 79 12
23] 48] deo] XA 3 olexte] AlgH = 7HA] A @919l HEE&(dirty dozen)2] §F F=O
= Frdts 7IAE &8s X9 HASEE vHEA & AA =] grHAhasan et al., 2018). F9= ARt
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o7 ZFste] QAAA 7hAa/gdo] Qg QA AAY A H QA AAo) JAZ AU (Kahneman, 1973), 3
9 JFAREY #stel A@E 4 SlthHead, T “gule} BAF ARoA= SFd L B o
2025). A gFog ZASIHHCAA, 2002).
O|AY F o] &AFo] FhRdhe £F HHole G qH) ZAGellA Fog] A @ EAE ARERE
Azl AEERIHES} FEE Hoeto] HIFoaH 19883 Aloha Airlines 243 A}ae} Zo] thyg &
A& H|H o] o]& FeEE AWl T4 A= ’\]”‘Z: z#jsl= 244 Yol & 4 ItHCooper et
5}l QUtHHaliti-Sylaj and Sadiku, 2024). o|=fgt 2023) T ZAY FRAPE QAFH o AHlst
SR HHZ A3 7k 7Rl sl = i A178A = mltjoji= A& $9|(sustained attention)

29| WAgle} Atk HE 1ol &5 w0} 4 Z1 O]'ﬂ' dtEl= 2108 HiEo] SrKDhillon et
2o EX 370 thet BHER &2 7[919] Q17| | . 2025; Head, 2025). °o] & 552 ¥4, &
AE HSAL S JrHPark, 2016). "’]'34- £E Ao 42 X&H F:0] Asprt A F =5

Table 1°] W= &5 gu] AP gD % 39 49| ¥lEE =o]1l, o|Ao] ThA] XA
B39 &4 mtjo] ERE o8& AL 7|%F vt HARS] AH] QIF o= Yoz olojd 4 Qop= F
of 24 10t 80%H, 20t 60~70%H= =A R4 A4 A/gdo] A71Eek ogt o] AF82 ofd] g5 A

It Ministry of Science and ICT and National H] AEES A giiloz ASER] gofong H
Information Society Agency, 2024). Thqt o] 4% A= olE It ofd AFolEF oA T

Table 1. Usage rates of social media platforms by age group (YouTube, Shorts, TikTok, Reels)

2022 2023 2024
Age
N % N % N %

Under 10 130.7 94.8 123.7 92.8 82.4 89.4
10~19 874.5 82.5 964.5 86.2 856.6 82.5
20~29 1,321.5 67.8 1,168.4 72.3 999.3 65.0
30~39 1,339.3 63.6 1,318.7 63.0 1,195.6 59.4
40~49 1,589.2 69.5 1,578.4 66.4 1,381.6 62.5
50~59 1,648.3 83.5 1,653.5 80.7 1,486.0 74.2
60~69 1,197.2 95.2 1,317.0 92.0 1,226.1 88.6
70 and over 386.1 98.1 470.5 95.3 528.3 94.2

*Note. N=weighted number of respondents (persons). The figures represent combined usage rates of
YouTube (including long-form), Shorts, TikTok, and Reels, and therefore do not isolate short-form-only
consumption; the table is used only as an approximate indicator of generational exposure to digital visual
media rather than as a direct measure of short-form use. Source: Ministry of Science and ICT & National
Information Society Agency (2024), Survey on the Internet Usage; reconstructed by the author.
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SRRt 8ol tAIE vHo] &g o5t X4
AEE Ad Aez =ol=e A GHIAe] 2
HrF o= ek glom, v 5 4] A%
7FsdS FHs] fisirde olHet Hsj AdAIAC
2 HSshe uS AA | wEule] Aol &
89 FAR A7|En. ofHet =2l Edlz 44t
& A7 FAIAY A7 EAe ot 2k

S, S5 2B7F A AgRIAe] FolEat ofg
A dEEEAE A=

A, S5 4| - oY Wol - Au] 1A 89l 7k
A 9 25 S MDA AR,

A, ol Ediz I =4 I8 A3 8
w5 AAS] A JREE Al

2 AT Al 99 7 JIEAE AF el &
o, A-olgd A 7IRlet ¥ AFATe
715 vhske b 53] Ut

H 3= Fig. 13} Zo] Torraco(2005)8] &3+
£3l 3Z(integrative literature review) Zxo wh
P ot B £ 1 2 B FA O Het
4 T AE Tt A= B0y g4
== Aok A7 UHeE A+ At S5 F
Ae|R] g2 A 7§ FAY 27] gt At

Fig. 1. Study selection flow

*Note This study was conducted following the
integrative literature review procedure of Torraco
(2005), with the stages of Whittemore and Knafl
(2005)—problem identification, literature search,
data evaluation, data analysis, and presentation—
adopted as a supplementary guide. The study sel-
ection process was reported with reference to the
PRISMA 2020 reporting format (Page et al., 2021).

SltHTorraco, 2005).

8 AN 20269 39REE 6¥Y7HA] Google
Scholar, RISS, DBpia, KCIE &3t AAol=
A-e] Al 71A] A G ol thSste] AAgsisitt &
ujtjo] JYoA= "short-form video', "TikTok',
"Shorts’, "Reels'’, "&&", "HAE Ho[E|E'E, QIA|-5
ol FYoJAe ‘attention span’,
attention’, "selective attention’, "F2J&", "21A] 2}
A, A TS A5k 5 H] 8819

"sustained

A= "aviation maintenance human factors',
"MxHF', "Dirty Dozen', "&%& 78] Q1&QQl", "AH]
LFE ARSSITE ZF ¥99] AMol= AND AR}
£ Bl wx 23dste] A 1t AA £ A=
sttt AMNE 232 A AL B4, Sk
A A=, WeY 7oes 7Iees AEsigith o]
THYof|A] At FA|9F 294 o] gl £, shad
A= AAA %22 H & A=, Y FAY H8ol
FSEH= £, 9& 2ol B 232 AlQskairk
iRk, 3 8 2 A3 B vl gk Ap=o] sidst
U Aed @eho] oo daAolu® dejyos i
olsict. FAF o s Holeuo|AoA AEHE 82
Z 35 1439 AAT ¥ 68HE AlE-25 7|Eo=2
Adstylom o] F 20 AlYstArkFig. 1.
183 HE 4899 HALE BrIole] 6H(FA F
249, B gk 1W, YEEE 19, 9F Vi 29)
< Aokl 2F 428 B4 ZFolickFig. 1).
HE AY B9 F 2WQATHHE 934, »
£ HHE 3" ZPHoE Iy Axs= 19739RH
2026971219] HRloll AA Yt AR g2 AR
o9 o2 7|¥t &3 5, £F v|voie} o
28 104, Al &4 € miro] o] e B
7H, TF 9] AF2AMxHF) = £3 84,
ZA 69, AT 4 WS YHE E3 63(
4 w8 HE 39) ojth
T7F 1973 - 2026419] FREHE dx HY
9] o4 7Wte] gdat AF 2AY 2
Alof 5] Q1R HARA 98 o]29]
E3(Kahneman, 1973 §)< 71d4 &
o= o|24 Etfjof ZIIEARE & AT
%5 mgoiel o £¥ 109 BF
A o= thFsRE o]F AlFRl 2023 - 2025
IYE]o] Al Shistal Qlet. wbA FH
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Table 2. Distribution of publication years by literature group

Literature group n Year range References
Cognition & attention 5 1973~2019 Kahneman 1973; Son 2000; Park 2016; Gazzaley & Rosen
theory 2016; Esterman & Rothlein 2019
Short-form media & Siehoff 2023; Mark 2023; Haliti-Sylaj & Sadiku 2024; Yan
ttention a 10 2023~2025 et al. 2024; Dhillon et al. 2025; Head 2025; Lee 2025;
a Ha & Kim 2025; Jing 2025; Opara et al. 2025
Generational traits & 7 20232025 Yoo 2023: Jeong 2024; MSIT & NIA 2024 Papavasileiou
media use et al. 2025; Jin 2025; Do & Kim 2025; Kim S. 2025
Maintenance human CAA 2002; Kang & Lim 2004; USAF 2004; Kim 2010;
antena a 8 2002~2025 Ahasan et al. 2018; Kim 2019; Cooper et al. 2023;
factors (MxHF)
Coban 2025
Aviation regulations & 6 19982026 ICAO 1998; ICAO 2003; FAA 2017; MOLIT 2024; MOLIT
guidance 2023; MOLIT 2026
Research & Torraco 2005; Whittemore & Knafl 2005; Thistlethwaite
instructional 6 2005~2022 | et al. 2012; Rey et al. 2019; Page et al. 2021; Manuaba
methodology et al. 2022
Total 42 1973~2026

*Note The short-form media and attention corpus (n=10) comprises eight empirical studies with human
samples, one content-data analysis (Ha & Kim, 2025), and one narrative review (Head, 2025). Theoretical
foundation works were included on the basis of conceptual validity rather than recency and therefore span
1973 - 2019, whereas the core evidence base on short-form media is concentrated in 2023 - 2025, following
the widespread diffusion of short-form platforms. Aviation regulations and guidance span 1998 - 2026 in
order to reflect both the institutional trajectory and the currently effective standards.
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s 93t Aoloh of&d MY £3 Ttole 2F
9] zlo|7F EARIC) AR B9 BE Vg K
13512 Y9ki(Yan et al., 2024; Opara et al.,
2025) S9j=E(Siehoff, 2023; Jing, 2025; Lee,
2025)0] ZEgE|o] Ut} A 7+ 27] JfdsiEe 2
Ao] B} ol5 Bl I, T AAF sk
2] B89 Zig Bxole SART E8o19a A2
T ofid £ @] &S] it ol wet s
EAE Aottt £ AT X449 7F 14
Tolat= 4] Aae] R 58 44 x| £
o 9sf A2 HAoE WAETHHaliti-Sylaj and
Sadiku, 2024; Dhillon et al., 2025).
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Q& 19939 1= REZ T AH| AARY] AF <
T2 Aok 12714 /14 8Qlo g AoJstal o|F H
El5&(dirty dozen) 22 HH3FATHCoban, 2025).

Coban(2025) 4] 24 F LAfol= ¥ /=
g FEol 12714 #F W9l B 8Qloly v 8
& 7] 1A% e Aol 7|Qlsks AoR EAlS)H
Aot Coban(2025)2 Hawker Pacific Aerospace
7b 71& 12 8919 ¥4 E<AH(not admitting
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£ A]otst vk QY. Dirty dozene ICAO Doc
9824(ICAO, 2003) ¥ FAA AC 120-72A(FAA,
2017)0l 715kt 1M QR WS A|A HollA ZAHC
& 585 #E mYdfFolH ol oF el
= FEI6to] WS @] A 48T 5 U= A
oA, = AH8Q1 WS AA JfAolg= £ A7
543 Ard AAol =t} ol 2 A= dirty
dozeng #49] 7|EEE AHIATE BHY 28S
9] AKdistraction)oll F= 22, AES A5 &4
o] T}E= A%3 F9(sustained attention)2] A5k
7} deei&(dirty dozen)9] 871 7R F9] Akt
(distraction)¥} 7id&H o= 7pg L3gst7] ok
9Hd filthy fifteeno] 710 Al 8912 HF 7119
B A 4-&] Aol sigsto], <2 4H|7F fEske
QAA|-F29] 2ol #islet A3 th8sHA| g Alo=w
ey Y dojs A S5 N1 7171 ARE Y
T dAg AdY A5 A& JHE THRER, &8
2eH] F3ol| W2 F:9] Abgto] o|gt =4 gl
At d@d 7MsAdS @A aefdtHCoban,
2025). ot ol#gt AEE 71E ¥ KRl mQlo]
ofd=1 Al AAES AAE F/d= o] XA
AL Al mtjo] o]go] xSl 5o B4
3= ZAsl7|ol= AP Sl AlAReH, HRE Al
o] mtjo] o] & B4 WP 1& 8%l 249 F
woh= 2 A9 fdRdE AsHos A5 et
= & A9} A HEoid 2871 it HEEHS
(dirty dozen)9] 84 % F9] AFWKdistraction)= 4
S0l BiRle /MYt 22 oFA 82l 52 JlQlA
nxel A2 RA gRlog Qs 43 F2l AF=
R AAE, 294 AF5Yo] AHe= ojgdst= A
A& oJulgttiAhasan et al., 2018). °|&st o=
Shad =oollA HEHoE F 7HA] d@4 947t 7
ZEQIHE. A9 S99 o= AR A= F 574
JHERES Adsto] Q1A Ads ASste S 9fH
st Bhd SHe| o= 9 oA FYE=
AT HEH ol M8 879 Ao Hogt
tHKahneman, 1973).

Kahneman(1973)°ll oJol# F2]9] F=d Q4=
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ZAA] =tHCooper et al., 2023).

Cooper et al.(2023)2 Aviation Non-Technical
SkillsollA] of=fdt F2o]g] A}of tisto] <I7te] B
AQl QAR Tz} 44 o] wE W3 H
e, =oF AEHAS] JTF o= 5 kel |
ZolA =JotHtt. FoH2 FFYH U] AP = 1
2o AEFAY] JTF o|Qo= gF Aulet HAR
5 54 vk Ao QI S43] Astd 4= 3l
. 37100 AR 2, B XIS iyl Edlo|l=
Y T THEHCE sk IFoA
Yol o8 A9 982 AR IR E oF
SIS YAl g9log Z8IHHCAA, 2002).
o= o Fhtks WAH A2 US. Air
Force Safety Center(2004)°ll4 AAIE “JH|ALLL H-
1Qel F dAd out 9 XY B 59| Fei= +
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o2 QIX| Ape] Al W Q1A Ajhe] Al HHE
g2lo2 AFHKKim, 2025). $& vltjols 9
Fo] o713 229 wWelg, darels 715k AjRisk
FHE Aol deEdS ol = et &
7|4 E =oJ=H(Lee, 2025), FEI=0] HAH
Y T3 OXE 29 9 AR AYY] A3} AEE=
o2 ByEciHa and Kim, 2025). thlt o]stofA
AESH: &% vlHojel 3o #et AFAT= o
Y23 et ARl 52 e R gt Ao, 3F
HAL 5 299 ok g Ay mEoE 3t
ofa] Hire]R] oioltKTable 3 ). whA
=9 ol 9§t X9 ANE FHTE Ao,
qu] Ao 2o A B2 o|FH FEOF AT
A&A Fo= E4 74 A=olu 1ol tisted
AT 59t AT =29 AYE HAEE RAISH
< = AAH FZFE ulgiKSon,
2000). ol=gk XA Zgto] WA= FEHQI o]+
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Table 3. Characteristics and key findings of the reviewed empirical studies on short-form media use
and attention

Study (year) | Sample (group, size) | Key findings

Children and adolescents

Video features (length, entertainment value,
algorithm) act as immersion mechanisms; concerns
over long-term attention span

Lee (2025) Adolescents, n=250 (Korea)

Children/adolescents, ages 6 -
18 (Korea)

Rapid short-form adoption may be negatively

Jing (2025) associated with cognitive development

University students

Medical students, n=200
(Indonesia)

Longer viewing associated with shorter sustained

Dhillon et al. (2025) attention; negative correlation (p < .001)

Haliti-Sylaj & Sadiku
(2024)

General adults

Engineering undergraduates,
n=150 (Kosovo)

Strong negative correlation between short-form
viewing and sustained attention (r=—0.45, SART)

Heavy users showed weakened control of internal

Adults, n=191 (mean 25.9 yrs; distraction and reduced

Siehoff (2023) Netherlands)

sustained attention (ATTC)

Mean screen-attention duration (screen-switching

interval, a behavioral index distinct from cognitive

sustained attention) declined: 150 s (2004) — 75 s
(2012) — 47 s (2016-21)

Mobile short-form use negatively affected attention
functions; cognitive entrenchment (EEG)

Knowledge workers and college
students (mixed occupations)

Mark (2023)

Adults (BEEG experiment; n not

Yan et al. (2024) reported)

Resource depletion and weakened self-control
alongside heightened selective attention and passive
fixation

Opara et al. (2025) Students (n not reported)

Content data/secondary literature

TikTok videos, 19,084 log
records (non-human data)

Synthesis of 2019 - 2025
empirical studies (narrative
review)

Negative/neutral-affect content associated with

Ha & Kim (2025) digital immersion and cognitive resource depletion

Sustained short-form exposure may be linked to

Head (2025) attention deficits and cognitive decline

*Note All samples=non-aviation-maintenance populations; application to the aviation maintenance domain
is limited to theoretical inference. Sample sizes were not reported for Yan et al. (2024) and Opara et al.
(2025). Siehoff (2023) is a bachelor's thesis, Lee (2025) is a master's thesis, and Jing (2025) is a doctoral
dissertation. Findings from these sources were treated as supplementary evidence only.
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wandering) 22 gJHstE= 71A3E Q] H
Y glod ot QXA EAE B3 45 A
= PE WAl vlgy) ddEls AoE =9

AT g dos FREE, X Zoje 3
H An2 SAso] sk dols A%S ek
wl2 3 A3HQ] BAS AT ok 2Hlo) 7]
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oo X

CHEsterman & Rothlein, 2019). TA|E &7go] A|
Fole AHE2 FYHS Alojols 49 B &
A 71 ThEE Aoz HRlh AAE fxg
FHo] digt X&H &2 Bt JFAY AR
a4t AdEE Aoz RIUETHMark, 2023;
Table 3 3=). ot g $2= & 34 A4 9
S A%E 7FF(screen-switching interval)S =735t
P AHEA, A&H 3009 22 A F9

o 7B7E =2 E FOE AAISH] IRt IRY B
do] AXE Aoz HUHETHEsterman and Roth-
lein, 2019). =% mlHo] §/9] A% A7 A=
HAA 9] 71A|19] E/dstet W=, 71E 1A &
o] Zxl=o] HFE= AR 1z @4 A==
Ao HuHEKYan et al., 2024). o] oA EH
o} Bt A= JAlcke AFE A 9L A=
of HrestA g o], FAE AuiA-fAlSH= © B
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< g5 gHl A5 29

83 AXH R AHL} ATE= ACE siAH
tHSiehoff, 2023). o]2i3t Ex+32 &44 A=) 9
St HhAR AJRFA 71 A(bottom-up)2t HAA Qo
w2 315F4] Aol(top-down) 7HS] A% JA|-HAO
& Y= olZgt £F v|yojY iAS B2 A
2] 71A19] = 9 51RF4 Alo] AH9] AR} At
He= o7 i Gazzaley and Rosen, 2016).
ot o= At o] 8AFE HAIRE A HEH TA=,
E4 AF om0 dtslo= Al5S a3tk o|Egl 7]
A EU=, t59 AF5d+e o5 AH A7t =
=55 AEH 371 AotE= B4 Ao daE
Al B118t¥tHTable 3 #X)(Siehoff, 2023; Hali-
ti-Sylaj and Sadiku, 2024; Dhillon et al., 2025).
ojgt HFE £ Aol 3= R] FoH, ol
2719 G4 4% 580] AR P RAHF
PFE & & Utk =9 A G HeolM = &
ARG oFito] TEEtH]ing, 2025). Head(2025)=
2019~202549] A% & ol X454 £&
LEo] o 49 4 AAY At d4dE 4 9
2= AT oet 94 BHE R ol A= BF
v n] At HE2of 7|utslE =, gk gu] A RE
9] AZL o]24 FEof sfigstH, ol=et Axte] o
Toll= Aok g2 27t Aidos d Sy
S0 Hfo| A 7hs A= WA 4= gk
Uol7} ol 3] HETL 4F AH|Q &3 F9 71
9 & AH=Eout 23 9 Ay gy, AA 3T
qH] A7 AT RES T 8Kt 8
Ql 7te] {714 dzARge] 7IQlske Aew EAH
(Coban, 2025). o]2{3t THoj|A] £ Aol AdE
o] B4 HIle ohE HEHES 8d7e] oA
oA 1 FFo| SFEHAY &2 & AUk AA,
1] Z(fatigue)2te] w3 ARgoltt. W2= 51k F9|
A AEES Aok tlEd gcle= =9EH
(Cooper et al., 2023), =& d|tjol9] 1A= EA
HA] 51gFA] Alo] Ahe] Aot AvtErh= H(Gaz-
zaley and Rosen, 2016)& 118{otH, o7t o]& &3
o2 FAF o] AdkE = RN E S A
gto] F9] Ahte] WA 7hsAdS SEAIE = Stk &
A, A5 AEH A(stress) FFolA= 7HE A A
o] &4-50{(Cooper et al., 2023) AHEH F9] E4
9] 34 o] AA 4= ok A, - QA
ZHOA F9] Aol QJAAE BA(lack of com-

d

fr

munication)?t Z2%=0] UEhd A AE A oF
o =] o] w7k &= 9loH, ol T 8%l
9] Agto] o7 WA 7Hs43E EUthe =9(Coban,
2025)9} W Zogitt, gt olE WsAE A2 o
Al T gH] RS Bof APHo= ASH AL of
UOE o273 22 £ digglitt. ghH ol=jst ¥
sie sdEnt 1yl ojgde IEE EAsi
Opara et al.(2025)2 =& Aol 17| 24| 1z
9 Z-g73 Fo] FAYY osle} AfE: g, S
A BAI ARy e F0]9] el AT
Btk Mark(2023) A1 AE THsh SgofA
ojg] F9] AeS w24 Qb §88 FT5H= A
&4 Wh3{adaptive response)2] 7Fs/dS AAISHA
o}, o]2gt A £F Hfol7} AlFolh= A T
9] ol I AR FAgHoler| ey, S8 W
it WSA- o) oldos AR X7t St
(Head, 2025).

—~

=

24

ook
OH
ox

o
H| 9IEQ0l B

27 5 AH| A2 Q209 WL S AUHE
(CRM) 2ol ZASH o CRM2 2% AFet =
A 30 E3tE|o] Glo], AgujAtete] A FAY Atol
< Hgsithd o]g AH] Hopo] 5YUgt 18 mEz
Agst7]ol= LA Alko] EAZTHICAO, 2003).
F57gulate] 1489l we2 Agu] oA EQbd
8219 B4 IS olsfol: o 8L £ E2F
Ql ZrAeHAt 771 AlE)d, AAIA A7t ]
F4o|| ZH8oh= JIHAE TFHT F Qlofof gt
(ICAO, 1998). gH] A= gt 34 U8
9] WSS PsiAE olEd ALY 3 Sl Qhll, A
A7|9F waat ARG {7141 A% 121 o
=3 22 FEH Y 7HE S| geiof
SHHICAO, 2003). ICAOS] ] Q18] &3] &
4] MRS 47 EoKAnnex 1)9 39S 4% 9=
3 Z37]|H0] FolE1 29 EoHAnnex 6)9AE
JulE FYote 20 A&EH AA S 10
N FHoE hro] A1 {300 e T5(R14, 7%,
Hr)S AFeteE 9T Al 15~30AK &
AAlstal JTHKim, 2019). FAA(2017)= 20009 9
4 "AC 120-72,8 &9l AH 479 &% AAL &
84, A S BHCo=E of= gu] A
(MRM) 25 Z2300] MA|, 733}, 57} Agtol] &gt
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AL Y] AAISIATHFAA, 2017). °]& 2017
H 4¥ Au] @79 H%’Jﬂol AGE ZZHo|a g
SHA| WSk goeg AH]Q1A Q I(MxHF, main-

tenance human factors)?]|gk= 8ol& AEsio] *
AC 120-72A,8 'HYSIATHFAA, 2017). FAC
120-72,9] =4 9 b F2k] 7|2 A4l2 A5}
Q A A 5 BHYE 58 s =TI —_r“H
A s7] e B EA woto] it sfdE
st glom, ﬂ%g] ARt 1wt 9 g3 éé%
A3t 24l BAAE AFSIAL JATHFAA, 2017).
=] 9 Table 49} o] IEWEHE A A
2023-458% "5 wE AF 2 E Y . 2
11 "FFuEUF AH8Q0 AR mE g0 9
ot FTE ATHATS SAKRE ddosE 548
P34 -SHEL 2d-91F % oF #H(TEM) 5
A KRl w9l AR £ WEZ J77F A A

1 7743k JTHMOLIT, 2023). o|AE FAAL 7]
0 FH 2FARTAAE IS AA A J1H 8l W
9] AaA Aot 1=skE Aol S50l T
Tt

olgt tixHoT A FFGHAY Q1H QeI WS

olr

FIN

¢

2 W& GAof wEt ke P H]lok A4 FHS
01;39] A TAAE TERE QbAY AT, EE

12215 718 27180l weth FE8HIA 3
ol OV—’] T8 S 2 oF 2] Z) 45417k0]
HAg=le] gloy, o= F gt AITH2,41041ZD) tiH]
1.87%c1 &3ste] 25-8A 5 e A4 I 7k
g A& wge] 7 WeKMOLIT, 2026). RHd 3
Y olF9] dZ Hews dAoAE "] 7]
£ A% 2IeriEs AY Y 2sEde 84
(9.1.19.13)°]] w2t 13 8412 8R)) w%o] Azt 4
AZES o Al 24Z SHOR FHPSIAL 9l

0

Table 4. Comparison of human factors (HF) training requirements by aviation license in Korea

Ab-initio course (ATO) HF subject/topic t}I;Ie i:;foﬁgsé;:tgi) Recurrent HF training
45h
Flight dispatcher Human performance (10.98%)
. 0,
Commercial pilot Human performance 45h
P (incl. threat & error mgmt) (8.82%)
Private pilot Human performance (incl. 15h
P threat & error mgmt) (8.33%) State-mandated detailed curriculum:
Aviati hysiology & hol
Air traffic controller HF competency 2 h+ 4h viation PRysiofogy: & psychology
(advanced, initial) human error 2 h (7.14%) SHEL model & TEM
- (MOLIT Notice No. 2023-458,
. ) Human performance 1 Annex 11)
Air traffic controller (incl. threat & error mgmt) 435%
o Human performance 5h
Flight instructor (incl. threat & error mgmt) (3.70%)
. . Human performance & 20h
Multi-crew pilot (MPL) limitations (incl. TEM) (3.08%)
Min. 4 hrs/year
Aircraft maintenance Human performance 45h (No detailed curriculum specified)
engineer (incl. threat & error mgmt) (1.87%) (Flight Safety Regulations for
Aeroplanes, MOLIT Notice No.
2024-828, 9.1.19.13)

*Note The contrast is stark at the recurrent stage.

For ATS personnel, Annex 11 prescribes a detailed HF

curriculum, whereas for maintenance engineers only a minimum of "at least 4 hours per year' is required,
with no detailed curriculum. The formalistic operation criticized in this study corresponds to this recurrent

stage.
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7o) a4 F50] vige W8] AR4 Buo]
7t 9hee AH) ehKim, 2019). ATHoR e

2 A vlE} @2 dAeA L] AR A3 do7t 4
o o= wS-Ssy HHA9] thHSEE WhSkA] ot
It} ol UH FF A9 w8 FESHMOLIT,
2023) ¥ ICAO Doc 9824(2003)9} FAA AC
120-72A2017)7} Aasks w8 AFA Ao HeF
dt vl o A=A el Fwo s HriETh

APAAEo] HEH, £F vdolo] tigt =&
A)&A Z9(sustained attention)] 749} S-oJn|sH
Aol = A0 R FRIEM, o]Zgt oY Ash=
B3 AL} o] Qbdo] FxE= AR A T
A A4 aRIo= 28 7hs/do] ot Ly o9t
22 eEo| Teo] FY 9| Asiks Zefgithar &
o7l ol ZpAIH HHAF A7 oh2EAQl A E
A ApolE HlZA] Hglot JHE HMck= 54 F
o 7= "Ad 2o tiAshr] g AEL <
A% HgHZe] ddoz sid 4 HMark,
2023).

TF GH] dF= Ut 7IE B4 AR FHlE
A& A3 st FRoke 5l Tl 53
Aol digt A &Zo] 1 ASH] FoHES
TFRHHCAA, 2002). 18EE &5 ws
2 £E FHORE QI AstEE A&H
AT FAO), 1Sk 54 FoEe A
gFo s A = Qe olFH BY xR E 45

ofof i},

i)
)
u
ok
oM,
2,

(o)

o123t AT TmeAe] QX £

o TERE ), gk 4AIHS] o5 PAIH of%:

iz LA @9 @8o] A s Holo] T
9

W HPAET ofn|7], FIA, JIEIHY 5 AAA
84 7|9ke] Heju|o] Zelxo] Sk 88o] =
(Do and Kim, 2025).

o|2fgt ak5Al Althe] Q1A B4 W3l wsH 8
T= $8% 5 U= Uit neks Ao g A vt
o|ZE#d-Z §-&3t theto] & 4= QL
2 SREATE A4l Lo whet S5 4 QEE

I HFE d9E FH2E st ug HEC|th
oY SFAEE Bddlsle] gtk AV Ad
A= S AFHo= XA
Hroh 1990955 2018 Atojof HHEH 56HS &
887 B Hlw, F 7,713%)E TS A, wS
THIRE d&HoR AFT fiH EHE FEE A
S o #A|(d=0.32)2t Ho] £3(d=0.36)°] 72
st AfAdEler, SEAY] ANEH Q1A Fst
(d=0.23)= Rt BA=|AtHRey et al., 2019).
no|Az2 o] WA {a42 XA Ju| /i
o] ojyzl, B&t 7 AY Al7HE gEsto]
Kol F73 AASE FX5k= AAA ofsf| H=ojA
719151tKRey et al., 2019). £3] SR AnE &
L& 2Aste £ 2AA= Aol a3t HA ¥H
TdET A yehHd=0.45 Al2¥ Fx= Eg
d=0.39), sAt 2 £E 2Ho| Aol 7 P
o 7lofst= 58 71A 5 StU=E AA=E AT Tt o]
g 24 7+ Ao|7t SAFLE [ofvt 24 Jilo]
O|EX|= Yo w A sEo= 4T vt 3l
HRey et al., 2019). $HH ulo]a 2] Ed4 A
A= B =F vHolY fAbtE R, EASH o
w7t e8]y 7|&9] o] BAF M-S A3t 4= 3l
= 20| A71E 4 Aok I8y SR 5F
Z-GA FA- B 7|AlA e &% mYols
dargjEo] Foks 54 AH|, S ZZF HAJ|
719keE 535k A4, €2 gl A= AeE YO I
AR 9] x2S BHRFoR ool Zo=w
=9)5]= WhH(Gazzaley and Rosen, 2016; Lee,
2025), ufo|l3&2ed2 g5 Hio] wet fAHeR
T2 Aok T, ZF @919 ATt A3 g},
SRR O] £5 2EE EXJO= ol I aik=
A7 AASE B3t A Fot T sFRFA A
9] A ojlA] 71Q1ZHKRey et al., 2019). Holrt &
e RIS WS A3 A dEe= s
SRdolE 27] 3~58004 F7] 10~ 15822 HF
A7le ARE 39 A& T, s AY-Ag =29
uiAel 9] 7F g AR A4, mlolaRedE =
g 4ol old CBL-PBLE ©|Fsk= YA A4
9] XY SAR Yok F2IE AAET. ol
HFo] Hoje o FAsk: 284 4] fdE A
AYAret 919do] it
AR o7 RHSLE AA AASH A4S AA o
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& &ollA et FEY & U=F FEohs B
Ao] Aasty, olgk oA Al 7IEE g
(case-based learning; CBL)¥} &A 7[HF sk&
(problem-based learning; PBL)S] 9AI7} a3 &
44 ol E 4 Stk

AH 719E S15(CBL)2 AA| 4] |9 A4 A}
HE AEo RN o4 X2x 4
=L d3fsty, A4 49 d9 e52 Rxsto]
2|419] 2AAQl sh5at AR et 554 AE=
ZX5tER, oAzt s gH5H| 3= ¥
g2 Fg3 Yy AsES 3T & o
(Thistlethwaite et al., 2012).

HAo0s AEA WS Fofd| 1965WFE 20109
7HA] dE 23E S 243 BEME AAY 1
Aol w2, Al 718F S5(CBL) W4Aket e
Ap BRoA =2 ASLE Ao kg Hojxet
715 Axsty AT W {71420 45AHE ssE
Fesks 2= ERIE o, 43 74 Bitof gt
ASH A2 dARE v2g -0, fouet A
IS YSsHA] E5k Atk Thistlethwaite et al.,
2012). ofgt o] 2 BA9R HEF] WSS iy

FFAH] ¥ Q8] wE WHFo R
R84 dursloll= AT 22 delett webA A
g 7|5k e5(CBL)Q] A2 o2 ARE Aot

o

o 18
o g
S~
K
1o

e Foiz
3 Au AR RO e T 4 A

= HollA Bl Afael Ap7| A s 5L 1L
Ttk HollA, #2344 AHIE SHeE A==
Hl 718 S5(CBLEH 3% 55420 &4 312 7]
35 AlFotARE, T a2 SREAEY] AR R4
ojtf A Al7lof wEt BEA FHEA] Zokal Atk
(Manuaba et al., 2022). 95} A& 151 MY 6227
< R 9d 7HO A4S BT HEREA
29, PBLZ AEA 2] ol Hlsf Bl4 Afar
o} AA(p=0.29), &A WA (p=0.47), A7|FE Thx
(p=0.34)9] HE SHoA BAHCE |{Ogt Aol
Ho]Z] eIQttManuaba et al., 2022). ITAEL 7]
9] WAt F4 ghs Sl d&ohd 15hd SISOl

A7) 24 g7 gAle] Agse A UAlE Ule

N

& A& o, o= 7 A4lo] EFET AolA
PR ok Bt B4 S0l kEE= A9 239]
) Rk QIR IESPE U ¢ 3 SRR
(Manuaba et al., 2022). ©|&st A|HA A 71A]
& THEY S AA WAYSe| A58 d=Th
nfo|Z&22d 9] 243t A7t 7|% AA1Z AA <RI
27] 1A Folg Haslohs AAALRE F50HHRey
et al., 2019), CBLO| o& &5l o|2x} ARE A4
Sk @94 AH 4 S5 A7fskal, PBLo] HlAEE
3k ZAIE sidstke A 24 82 ==
M 7 w58y HElO] AL A4S HET w8A &
It AlarE 4 QUcKThistlethwaite et al., 2012;
Manuaba et al, 2022). Z¥HOo=Z ulo|Zz2y
'3-CBL-PBLY] A +2&= A= Hlierdl 719 3
0] oid gAskE W AAR 7)55h, AT AH]
Q1] QIR B/ 5lE 5 AH]| 1Fa] W
5 BP0 EA9 AAY B FT & ASAF
£ B9l FEEofoF Stk

25 S8 HIRY: 2F 0jCjol-Fo wak-
S

(Fig. 29 2L B AdRDe At

g Zde ABEAD), AXH 7A@), H5H
23H@), 5 HA@)2) 454 ZAUYA= o)
9lom, £ nljo] o|go] o2 wisls A% 3
u] Bgo] QAH 0 AR ololAl A
=3 o] Aols] St LA A WS S
o2 wojEr) thit ¥ REe A5y 452 AM A
3} 727} ohd 71E B3] Je £ A me e
A=A, 7} S AAACEH S B 9l
S} okl ARt ARk AAe] Az st
£ o] egalet,

AP AEAL Aol AR 8 34, whe g,
quelz 7 BAF At £ vigo] $49 &
e Az gAe] 7o) Bt A4 AR A
oA olg} 2 mltiole] X4 AuH AR F
ofelo] shgt slet sk BAEC] IUR A%
] z0] 2150] AstEL i, Fe ST ke A
stol

2 A5k '52 F9(kinetic attention) 2]
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) Antecedents
Digital-native generation (Gen Z & late Millennials) - short-form
media environment (high stimulation-rapid switching-algerithmic
reward)

= Shortform use
- quatitative change in attention

o

@ Cognitive mechanisms
bottom-up over-activation - top-down resource depletion -
sustained-attention decline + kinetic-attention adaptation

+ Mediated by distraction
v

@) Occupational outcome
risk of maintenance human error mediated by distraction

E Educational intervention
v
(@) Buffer - Intervention
HF training redesign
microlearning - Problem-Based Learning(PBL) -
case-based learning (CBL]

Fig. 2. Short-form media—attentional
change—maintenance human factors pathway
model

*Note. The model was derived from an integrative
literature review (Torraco, 2005) synthesizing the
analyzed corpus (n=42). Dashed arrows denote
plausible, proposed pathways supported by the
literature rather than deterministic causation;
stage-level mechanisms are described in the text.
The model adopts the Dirty Dozen as its reference
framework, consistent with ICAO Doc 9824 and
FAA AC 120-72A; among the factors added in the
extended Filthy Fifteen (Coban, 2025), Lack of
professionalism may interact with distraction in the
digital-media context but is not modeled as a
separate pathway.
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ol

4 AF23HE ofofdiths S BAISKL Ytk ©
Ay F0] EA4do] Alude] weh e Fo AN
o] AntHoZ A X7 LAY AFS &L 4 3
e M 484 23 dACA At ok 2%
How g3/ HAelME g A 84t AA
A5 Q3 AStE 1A Fe s oSk AMo]A,
A8l WSS volazed, 4 7N Sk
(PBL), ARl 714t S5(CBL) AAIZ A7z3lsh= o
4 gigke AdTE ARH Z1A} - HY Al
o] 714 A & MR AYHl F5E 3
et £Fo= WHshE o] 25 &4o] ohd A
TFor Hi, ofelE A&7 Fole Heh-EHsi
Bt T4 Foe AN ggeR Jsk: ofF B
& 27 AYsie, o] AMAA  wolazs
'd-CBL-PBLY| $1A1A @A} 253t ot o] 2l
o] BfFAS F& AFATE HFEolof Ftt

2

nm a2 2

—

Aut AlgaetollA] Bare A3 - ofgFa] $£9] 4
A 71A(Gazzaley and Rosen, 2016)°] H]F0] &
o], SFERH F4Y FF | RN FARE F
o] A Anrt Uehd 4= okl o|EXog FES
4= QItHCAA, 2002; Cooper et al., 2023). tHt &
TS AH Yo 3 ASdTE FAlskER
o] FEL2 7MdA Fo HETh T olFRt 9
WIS A ST sjdsh] ofgthe AT A
719t} Mark(2023)= F94E 8471 ARfgE TR
g n|t]o] 3gof H-Zoh= TFoA of=] A Ate]
£ HE HekS Folo] JEE Mot 54 FoY
(kinetic attention) 7|A7} M2 Z-3Agk0 g I
S oyl B4 ol 7 ESlsteE Aol
oftzt e AejAlol A= WFoE A7z
ST Q2E AR ot ol#dt B4 oY
(kinetic attention)2 Mark(2023)7} A3t A&
Mdo=w #Eshd SAETE 59 A5H 224
ANEE o™ 274 7o) Attt Holl fof
g7t Sk

A+t A 58 dik= o33 Zr

A, 42He] 9o gk B4 1F A3 53
A £E AHlE Z£7 F9|(sustained attention)9]
Ao}, 22 9] HE A, AT Lhol gk AW
Fa 7FsT dEE & UEE AlARkE AT o
o RIS ot HE 39 tfiEo] ot AA
of 7lgkstar lof QAUAH w2 TS 4= glow,
2 7= olE FAA o X2 st

A, £F 44| - 39 ¥k - gu] 1482l 1k

9L A 8k el Aol % el
B7), A AT Fol) BB, s F
of AU 12, A&7 Folo] Ash, AR FHEY
ke s g e FEeld 91%), 19w 9%
8010249 W54 A (stolLz e, PBL CBL 7]
8 R 8el we AUA)Y 48 TR T,

A, @ 2 A48Q) B A ol s
A B WEIE Wgekd Eok 294 ol Akt F
A AN vhEe glol, A geiate] Sl 53
s 2eHAEA Aol 27HE Bt

o 2 Q7L thedt 22 A 2w
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AR, A Y A 719 F g Ajtolt
FoFE S o A% EAE52 I (Dhillon et
al., 2025), 33tist SR8 (Haliti-Sylaj and Sadi-
ku, 2024), ¥4t A2I(Siehoff, 2023)5 F& FH| &
o 741 o] gl FEZ 7|HIe = si3lon
ATE0lA =& o9 HIl ol TF AFH 4
R @ FYS F6 FEHoE 45 7
= HiAlsk7] ojEoh

=4, QA A5 2 =5t W\ A olth
A AT A=E A ASSHA] gdken, HE &
A REo] Jot AAlof 7HtstEs o] 4 AR
AEHA, A Hol ARk AREE BOjE F A3
9] Wolo] /HUSt 319 AT (spurious correlation)2]
7hs/8= HiAISE] otk £F 4H|-FoY As-4
H] 70| Hre =874 FE9 7|¥Rt HolE=, o]
g3t 25 HE SAIS FFAPHIA Y STt
& A= gHh

AR, S HEF9| 7Fsdolt). HEH A5
2 gA=E 94 e Basta 9lov, |9k
RAY A APt AiFes 4 SuEs
iS4~ glomg ke dybdol AA| aae] 3
715 I 9T 7hsAdo] Atk weEbA] 2 o) &
& A= o]k TA HellA siAlE|ojof gt

A, Z5H4 =714 W) g0t HEH A%
A HEZ QIEHAlof, AR, YIRE, 3= 5
Aolet =71 E2kdo] Rast, 314 AE)4 89l
o] ££& o|& P2t FoHo| v 24 ATE HY
AT 5= ok 53] o= 5 AH| 22 o=
=oEo] 2 2T B4, Xt & 24 £2
o] B AAH AT TR T2 FO Akge
-0y 9 JH 7 Y 7|Al0 sAE s AE
o 7hsAdo] Qlof, sie] EEe| 7Rt Axke] = A
goll= F7HQ1 4lssto]l @ oo wef S
] 2A9] WekZ Wget AFSATE &5 A=
A Qrgict.

tAd e o IAH EA9] W3t 7hsAel=
tr, @4 = F71e7182 FH] AEE i
A7E 4AITtolERe /1A 2Rl WSS BAISkL QL
ol & GPAES o] ARk AIRE HolA:
A9 A7 g8t - TS| s sk 9l
O} ol2gt Q17| 9] HIstE 48570l AA

A48 2% A7 B4 WAS fEstn Ak ol

o rie

1o
br ok

£
e
o, fol

2

25t A2 SAE FESIL A9 o] AFHQ
QFd AT o]ojA]7] oAl thaat B2 1 A
AA(ISD) ¥ w59] sf={tiele] #gle] HQsirt.

olof wr} 2 A7t Aok AdL theat Zo
o, ZF A2 oAl AARE AT A ATl 214
o7 fig3ith

A, vltjo] 37 Wslol| wZ Q1xF HPFHS
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< Aoz gHs|E= YAE 3o sk
2L AE S5 FAo= st A8y Q=
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