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ABSTRACT

This study investigated structural pathways through which operational support intensity
influences first officers’ Safety Voice behavior in the cockpit. Unlike prior studies that
primarily focused on cultural factors such as power distance, this study empirically examined
how organizational structure factors shape authority relationships and voice behavior within
the cockpit. Specifically, a sequential multiple mediation model was specified, in which
operational support intensity influences Captain's authority, which subsequently affects
Authority gradient, ultimately influencing first officers’ Safety Voice behavior. The results
indicated that higher levels of operational support intensity significantly reduced Captain’s
authority, which in turn attenuated the authority gradient between captains and first officers.
Furthermore, a steeper authority gradient was found to negatively predict first officers’ Safety
Voice behavior.

Key Words : Authority Gradient(3$] ZX}), Captain's Authority(71’d AZFFE U4), Crew
Resource Management(5-5-¥ A¥342]), Operational Support Intensity(FA|LAA %), Safety
Voice(3 <))

.M 2 & dol 1=9) 716 w44 dee 27t

B3 goR SodErh. g oA

https://doi.org/10.12985/ksaa.2026.34.2.036
ISSN 1225-9705(print) ISSN 2466-1791(online)

The Effects of Operational Support Intensity, Authority Gradient, and

IE

1.1 @79 HHA of = 234 W 24 A3kl 71 1 AR

59 FE7] F2 718 HU1ge] Seet vy

A st £ of g 99 95 57 7150]
jﬂ'ﬂoi /K]7T-o]— /\]’_L_E 0101 2= 9)\1‘4' Helmreic

4
h &

Foushee(2010)= A}l ZAJA] HlEZHog 3HQlE]
Received: 2. Jun. 2026, Revised: 8. Jun. 2026, = 744 oy gjgo® 1o oiE 21
Acceptedi 11. Jun. 2026 ZE2AL =07 2935 AYH 7| 9L (=
* gragaiely SREeaeE AT A
s shaaldist Roas g SHAL, ol EAle I 2F7IFH F=3] A71H
ALAZ} E-mail : jrherky@kau.ac.kr o] o, 9 Y 91k 2 2= ZX|5}
AYAG 4 1 B7)E IFA] G FFHEE 76, 3y Becker & Ayton(2024)2 2000¢H

3 524%



o

232

TIALAA B, AAAR, 71789] AFE 4o Safety Voicedl wAE FF 37

202097H4] A AIA 9I7HEE AL 84170 EAI5H
7R} 71%o] AY RZE(PF, pilot flying)&
At EBET AR 71 BAIZ SR [FoR[SHA
ofRlth= AHS SISt 713 717 Atolo] A
gt 2 JE 71718 Kok TE9 AAHAG, au-
thority gradient) 7} &30 AFollA S FAZ
2] ot 2 AL o]=gt o]gofArt.

A ARl Yo #3hy e A (power
distance)7t 2Rt AEEglom, ofo] T3t A
7t A= sl A= Q. E At &2
E3HoME B3] 7139 oF7E QAstE=E
olg AASHA] Kol AF @o] FEAEY], olE
SHEShs A= 1d AFtolA FIMA] 5] &
o] &t} Bienefeld & Grote(2012)= &8 AL &
T 1,7519& AR A3, dUelo] €a3st A% 3
Ao A JAES AHslelon, 5o 4 olf& A
9 ztolof wrE Aol it Fx&, A Feol digt
T, 299 gEks dRle® FEYth Noort
(2021)= 172719] & Akl CVR(ZEA 3497154
7)) H5HES E45to] £7149] safety voice F5-
ot 7139] safety listening Auj7} Akae] A82 9
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Etstal 713o] olg FASHAY 45k dEo] vt
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2 A= olRt ZA9A0] Z|tsto] FFARY] &
FALAA Z=(0SI, operational support inten-
sity)7F 717%¢9] AZFd Q1AI(CA, captain's authority)
o ojHg FFE wA =X, 1L ol2gt Wt X
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WA 0R olojA=AE HFHoR EAStAL St
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authority), B9 ZZHAG, authority gradient)& &
AHo = Al Wil A=E HSTo=EN HE A
2ot 22 AAE B35l 2918 dol 9] gAY
AA AAZ 254 W A9 23E 24T 5 =7
T AAstLA 3tk Yot of=fet 24 §iskr}
E7139] safety voiceE FAI71= dl 710 5= 9L
= ASHoE gRIstaA} it
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IX| XA Z=(0Shet 71¥el THY
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2.3 H HAXHAG)2} Safety Voice

Safety voice= T/d¥°0] A& AXFHS
Ao #HHsk= Fos= nlsty FIedol
23+ 982 St Morrison, 2011). &y o] g
of thet P52 7N YR ofet 27 W AL
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A ARg FAATU S, RAFR(0S)= 717 A
FH QAA(CA FAFE mALL, ol H3k= He
AZHAG)E AA HZZHOE safety voicetl= %
% AFZ o]ojHr},
oje} A2 HE= ZFTH U A9 27T &t £
3t B4 98] 12 PFA=E Aol ofEt

24]0] LA UAAL B 72A
A H

2 % e AR Tep
2 S Wt 7ksa §4 WAE olejd wast

£ A7 ofefat 7 - Uek- 5 7o) A B
AZ o LYARAAZ 7189 A A
A9 AXE AH 27149 safety voiceo] FFE T
e 2] Wl ARE dEshas g,

. 7

3.1 A

£ A= A LA YAA B=(0SD7E 717
o A Q1A(CAT A AZHAG)YE i7liste] F7]
9] safety voiceo| YFE WA= 24 BFE A
Aok AFsH] o AERAF 7|6 ¢ A=
Y= ArHFig. 1).

AT 2 =l FEARl AE5E 7P H(Erst
officer) 22 A=t ol= & A7 TE5H
safety voice?} 22 U] Altjdog I 2|90 =

YR 2= 715 A Q14

(CA)

T I B5E udiths FollA, F7180] &
A DRI=A 7P Ajdelrtar westelr] wiiEelh

Am 2 AERARE B9 o|Fojflon, & 81
RO f& #HEo| Ao LEEUt 22 FF F
71%E e Agge BASH AeolA ==
om, PR ALA HolF 7Htew S5l

2 d7e 22 A2 AP HES] Yot
G*Power 3.1 Z2THS &85t AP AHY EXH(a
priori power analysis)= AAJSIITE £ AFLE 2]
FE5HSR safety voice?] A2 R'=.182 UE
%o, olo fgdsle gWT 7| =220t ol
71202 FOeE(0)=.05 HAH(1-P)=.80, A&
= 3708 H8sto] ARESE 24 e EESE 560]
otk B 9] HF {8 RS 81Ho7 4 W
HESE AZolo] A+ny HSol 283 544 4
89S gHgt Zo=E woHE

3.2 A77HE A ALY

2 At AFHdE ol2F wid AE ZiE Ht
FoE tha o] A5t

H1 @ A LAA Z=(0SD= 7173 Agd Q14
(CA)l F(-)9] J3S wFA |t

H2 : 71% A=A QR(CAL BY AAHAG) &
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Fig. 1. Proposed research model
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sk 224 A wE2 Auish, IEANE
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gto] ofd, 2FA FAo] Azl FHE A%t &
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1o

3.3.3 #H9 ZHXKAG)
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Safety voicex F-3€o] 3 #AH EAE <

AR 1 o] FIF o2 FHH= P2 ougitt
(Morrison, 2011).

E dAFoMe AF AgollAe I 9%, o A

Al B, ARl oist B4 Al7] 35 52 Egleto]
=451t
3.4 A dit

2 3= SPSS9F PROCESS Macros -85}
oS3 e BY AXE P19t

A

§, SPSSE ol-&sto] 71&SA AT A
A4S AASEL W 7R 71221 BAE gRlst
t}. ESt Cronbach’s a A5 AESIo] 7 2%
o] AFeE FAFSIAh

=4, 7H AS5S 98 Hayes(2013)2] PROCESS
Macro Model 62 -85t} OSI7} safety voice
of uA= oA CASF AGS] &A1 WiavE 3
Sotolor, wiiae] FAH Fede REAE
Y(bootstrapping) 7|H& 53l &5t FEAE
g2 BHE QAo 7|5kt vk guHo s,
7J'Z4—ELJ1L A Al B8 7Pgel gk &g 43}
= Slth= 3ol Stk 53] & Aot 2ol J’EH
Aog ARKE HE RO A o5l HE:

ru°\'

Zole B9, FEASAWE 2B ZAE 71
Qaso] WFS Foln #49) AL Rol= o
Mt PR B Yok AIE F2EE 50009

s, 95 Alsko] 0o
ot Aow WS,

LAEA] W= A

V. AEEN

4.1 AREA SN S

%ﬁ HELS A FFAF A FZ
, SEHA RES FAolgirh A= 3047t
48.1%, 40T7} 50.6%2 UERL} B T RO =g
30-40tf F71¢oR AgEQIeh 4 B 54 o]
ol 64.2%= 7HF =2 Hl&E AA5t9, 3~54
19.8%, 1~34 16.0%2] <02 yeht} ROl drt
o]/g-o] —aﬂx} 7:]'640] %_I?L@- A?‘i _1?_7]7@_9; :rL/dQcH
o} FFA FHEEE FSC A%0] 75.3%, LCC A
o] 24.7%RtHTable 1).
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Table 1. Participant characteristics

7 J= HlE (%)
30t 399 (48.1)
Sk
40T 417 (50.6)
1~3d 139 (16.0)
o5 %29 3~54 1678 (19.8)
54 ol 529 (64.2)
FSC 619 (75.3)
FFA 5E
LCC 209 (24.7)

42 NEE U 201 MTE 24

A B4 Z3k ©E ¥H49] Cronbach's a7t
Table 29} Zo] 7IE&X(70)E &5t Wd i
o] ZtHE|QILHOSI=.871, CA=.844, AG=.862, safe-
ty voice=.883). o]+ Z &4 Tt dlig 37
= YA S5kl a2 UERdth

ABEA BA AINTable 3), OSIE= CA(=
— 412, p<.01) 9 AG(r=—.376, p<.01)%} G.2Ju]st
B(-)9] AS yehlon, Safety Voice(r=.441,
p<0Dek= FYHIgt B9 s Eth AGeF
safety voice M= fFomgt F(—)9] A¥r=

Table 2. Results of the reliability analysis (Cron-

bach's a)
Ha =7 7id i a
oSl A GAA B 4 .871
CA 718 A A4 4 .844
AG A9 A% 5 .862
Safety voice Qrd el 5 .883
Table 3. Results of the correlation analysis
W osl CA aG | Safety
voice
OSI -
CA -.412 -
AG -.376 337 -
Safety | 441 312 | -457 -
volice

—.457, p<.01)°] EI=UTt. o3t JuAA Y F
F2 2 A7 7HET AABH, ol SRS B
Nad A5 9t 712 24& 353k

43 XY 22 sy

A, OSI7F 718 AFd AA(CA°l vxE IJF
S 453 23 Table 4), OSI= CAYl 5AFoZ &
olgt F(—)9 dFS PIAHB=—.310, SE=.072, =
—4.31, p<.001). ol SFALAA Bt #2575
F7170] A Z¥el= 7139 Akl 914 0] 19
Al FolRS 9ot H1-E A X[gitt.

=4, OSI¢} CAZ} A9 AZHAG)Ol A= I3
A%3t A3KTable 5), OSI= AGO] §-9Jgt 2(-)
JFS mFOm(B=—.180, SE=.069, ~=—2.61,
p=.010), CA 9A] AGl F3t B FFE 1A
THB=.205, SE=.098, =2.09, p=.039). &, CA7} AG
o G5t AIFS mHoEHN =AA 7 BAS 9
gt 712 272 Aottt A GAA BTt =&

S B9 At gastel, 71 AFY A SO
oA

ol
oL

1o mlo

A, OSI, CA, AG7} safety voiceo] H|A= A3
A3 AiTable 6), OSI= safety voice®l 79
A9 A¥aTs YePHI(B=.142, SE=.054,
=2.63, p=.010), CA¥= safety voice®l F-2J3t F(—)
9] 4% mHom(B=—.172, SE=.066, =—2.61,
p=.010), AG 9A] safety voiceol| F-2J3t F(—)9]
JFe  UlHKB=—.398, SE=.081, ~=—4.091,
p<.001). E3] 9] 64.2%7} 54 olito] AL ®
78 &9 U)ol EFShal CA9F AG 2T

ok o

Table 4. Results of the regression analysis :

Outcome = CA
Predictor B SE t p
OSI -0.310 .072 -4.31 < .001

Table 5. Results of the regression analysis :

Outcome = AG
Predictor B SE t p
OSI -0.180 .069 -2.61 .010

CA 0.205 .098 2.09 .039
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Table 6. Results of the regression analysis :
Outcome = Safety voice

Predictor B SE t p
OSI 0.142 .054 2.63 .010
CA -0.172 .066 -2.61 010
AG -0.398 .081 -4.9 < .001

Table 8. Summary of direct and total effects

TE e
A a3} (Direct efffect) 0.142 (p = .010)

% 7+887 (Total 0.136 (95% CI [.095,
indirect) 261D

0.278 (p < .001)

% 83 (Total effect)

safety voiced] RS oA NS Uehirhs gL,
234 W 27199] A3 b welo] AjQle) 7
eurt 24 724 9919 JFL o AP we &
UG A, H3S AATI,

44 WHED HE A3}

PROCESS Macro Model 6& &-83}9] Boot-
strap 5,000%] BHe & 920w wi/lavs A5
HtHTable 7). ¥4 Z3}, OSI — CA — Safety
Voice?} OSI — AG — safety voiceZh= & 719] ¥
22 & izl AZ(parallel mediation)’} ZF &
o3t Ao g FRIFLt

FAARCZE, OSI — CA — safety voice AR
7Fdavk= B=.053(95% CI [.018, .112)o& AlZF+
7ro] 0% =9skA] ot fofstgiom, OSI — AG —
safety voice A& FA] 7HHET B=.072(95% CI
(025, .131DE foJokA Uelsdth AG H=9] 7H
FIK.072)= CA AZ(053)Ect thah A UEgC
o, oz AG7t F+ #HE Wl A= F ddides H
73t 7] 9 TS AARRITL

SHH, OSI — CA — AG — safety voiced] <X}
& olF i/ A2 EEFH} B=.011(95% CI
[—.019, .039DZ, AlgF7to] 0& Eststo] BAFC

Table 7. Results of the mediation effect analysis
(5,000 bootstrap resamples)

Wi/ A= | Effect (B) | BootLLCI |BootULCI | 014
Safety voice 0.053 .018 112 0
OSI — AG —
Safety voice 0.072 .025 131 0
OSI — CA —
AG — Safety| 0.011 -.019 1039 x
voice
% 2pdas | 0136 | .095 261 | o

ZOZ safety voiced] YT v|X&= Holog
S A=t

OSI9] safety voiceol thet ZF¥ay= B=.142
(p=.010)2 |stgion, F B¥d i) A=Y & 1+
HaEIN= B=.136(95% CI [.095, .261])°]9it}. ZFaxt
= B=.278(p<.00D)E YEFITHTable 8). A&7}
(142)2} & 7HEEIN136)7F A9 U3 =29
ZIQHH, OSI7} safety voice©] w|X& & a7ko] oF
48.9%= CAS AGPH= + =384 A= &% 14
Bilof sfggith. o= *TALAAL] B2t safety
voiceE AY FXIsl= Ao, 717 A4 Q149 &
40t A9 AA9] Hl= F 7K AYd HEE 5
A safety voiced Bol&dl= F2YS HoET.

V.28 B
5.1 &7 Zit &

2 Ave FFALAA F=0SD7E 71 A
AA(CA E9 AXHAGYE "I/l HIRICE Shof £7]
A9] Safety Voiced| FFS v|A& 7224 H=2E 4
FHoE Ytk AL HHOE Siylrh. =W FSC
9 LCC &4 d3] F71% 81%E o s 349 &
FE Hayes(2013)9] PROCESS Macro Model 6&
ggoto] BAGE A}, Aol A% ) 7HA] 7HE &
Al ZFA(H1-H2-H3)7t AA =2l shiH4)7F 712 =)=
2HE AH(Fig, 2).
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Captain's
Authority

Authority
Gradient
(AG)

& Operational
| To2t Support Intensity
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