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Purpose: The Spatial Hearing Questionnaire (SHQ) is a self-report subjective questionnaire that
includes eight subscales, including “understanding of male, female, and child’s voice”, “music”,
“localization”, “speech understanding in quiet, noise-front, and noise-separate situations”. The aim
of this study was to examine the validity and reliability of the Korean version of the SHQ (K-SHQ)
in cochlear implant (Cl) users. Methods: Fifty-two adult Cl users participated in this study. Internal
consistency and test-retest reliability of the K-SHQ were evaluated. Concurrent validity was
identified by comparing the K-SHQ responses with the “spatial hearing” subscale scores from the
Korean version of the Speech, Spatial, and Qualities of Hearing Scale (K-SSQ). We also examined
the construct validity of the K-SHQ through an exploratory factor analysis. Results: Overall, the
greatest difficulties were obtained from the subscale of “localization”, with the least difficulties in the
subscale of “speech in quiet”. Both internal consistency and test-retest reliability were adequate for
Clusers based on all 24 items and the 8-subscale responses of the K-SHQ. The “localization” subscale
responses of the K-SHQ were significantly correlated with the “spatial hearing”subscale responses
of the K-SSQ, demonstrating a good concurrent validity in relation to localization performance.
The results of the exploratory factor analysis showed that two factors, “speech understanding” and
“localization”, explained 73.2% of the variance. Conclusion: The K-SHQ showed satisfactory reliability
and validity in evaluating speech understanding as well as spatial hearing abilities in cochlear implant
users, especially in complex listening situations.

Key Words: Korean Version of the Spatial Hearing Questionnaire, Reliability, Validity, Binaural
hearing.

INTRODUCTION
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O

lol A

M HY¥(front-back confusion)
Middlebrooks & Green, 1991). £0] ¢
¥ frot= EHA 9F 5° w|Tke] HATFIZE(minimum
audible angle, MAA)E XHolH, 54 0|49 otF & 419
MAAE ¢k 1° 7189l Ao 2 B 1 E9ih(Litovsky, 1997). ©]

48 9] A|7F ZFol(interaural time
difference) & 7} Z}o](interaural level difference) 5
= &0 EHOA A9 Wk
3 A9 42 A A (vertical localization) ¥ FH-&

2 & 5= Itk (Blauert, 1996;

o Zro] QIZRZ Fopr|FE <ol AXHE HHE Bl A2
A HIE IRsHA "R 4 lom, O]Eﬁl 34
(spatial hearing)< 17H9] Y4B & QP of et B44gh
=71 &4 & AtaE 5o dFS v 5= AUrh(Akeroyd &
Whitmer, 2011). 53] theFgh ®gFol|l A Wae|7F E45h= ot
SR} 5} S0l A A ATe] X HET} TS 3
AE Eolf ofd SRtY] D] F H3E SRk ol Hot o)
Folal, BRA| F3t SpAbo]| Tt Al A s 28 5= Sltt
(Sheffield et al., 2023).
FE S22 HE Aol % gl et g

g 5o] YAHEEE 9F= =€ 5 3 (Hausler et al,
1983; Noble et al., 1994), ¥o| 7+ < «1 By = A

AAS, 44 BHE 5

= dRolA 1874

S
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2019; Noble & Gatehouse 2006). TH9] A8 ALofA] B
7] &2 154 59 FZ47)7|(hearing device) &S &
o 219 T FH 5] MAEUSS FA5H 2 (Buss
et al., 2018; Noble & Gatehouse, 2006; Thompson et al.,
2022), 271719 7l Aol et 717] 28 & 3HEE

o] @3]g A5t 4 °1E]'(Aus1h & Snapp, 2023; Carette et
al., 2014; Denk et al., 2019; van den Bogaert et al., 20006,
van den Bogaert et al., 2011). K&bler et al.(2010)2 o] K.
7] F2AFE gato 2 torst AALE AJISH Ak ofo] W
]l BE7} QFolofl HZt7]7] 2Hgo] WQsHA] P& = o u=
21717] AE A 450t o] SAAFAL 2ol SHF A=A
9 o2 HHAHdichotic test) & AAISH] ol Aol I
83 IRRIA] RIS A2 A6ttt

14'7‘4014 *“7]'14-74*‘6— = ATA 0 2 Z75)7] fIshiAl= ol

87 750] o

A9 AT A Al R 482 B9 Hele] FRHS
2.2 219lali= 70| WRstul(Lee, 2022) A=} BT} A
25 TE o] 83F =Xo] d4FHot)

gl

FHHE BHE HHOE AME 7Hee 9 AR
& Spatial Hearing Questionnaire (SHQ: Tyler et al.,
2009)2} Speech, Spatial and Qualities of Hearing Scale
(SSQ: Gatehouse & Noble, 2004)°] Qlt}. SHQ+= %ol
(binaural hearing)9} T&E £7] AZ o4 WFlo] A=
Fet olEfE= SA5k] sl Fol MHCE Jidd HE =
E(Tyler et al., 2009), AR = & 24719 22 931 7

oZi’—iJ—E

F A4 A+ o329 AEE 0~100 oW &A= -SE3et
Cf SHQ e 441 9] S92 B9 59 A2t

87H‘,] Zq_l_] /\]-_%]-Hﬂ(bl-k] 0%/%] 0]—5 Eﬂ—/\{-q 7(4,'_] OO]— ZqH _?.]

A, 283 A%, B2 429 Y7 ZAY =20
ANE 23 ) SHE 7ot FEE 24 42T 5
Atk Tyler et al.2009) 142752] Q159}9- AFEALS HjALo.
2 o] B SHQ A&& A1yst A3t SHQ7F $-4=3F & o
4 A0} TAGES Holol, B2 5L o2 7] ABe}
S A1 of3io] AGL] 1Bl ol4l Hiirk ol4] T B7H
#19) ofelgo] Follshl L2518 2 Selsieick. Pl SHQ
B3 72 ol % ygekeol, H2Aolo], mrol, Fto,
Stol, Ej7]0}, #xjoo} %5 of Qloj= SHQ bl Ewgict
(Cildir et al., 2021; Delphi et al., 2015; Kong et al., 2017;
Moulin & Richard, 2016; Ou et al., 2016; Potvin et al.,
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2011; Tyler et al., 2009; Vladimirova et al 2023). A+A+
2 7t Qo2 7jdE SHQ A& &t 55 AF =9} B

£ 7P, oA gol B8 BRE kel P14 &
T &5 9T, 108 o9l 28 ARIOR A §-840]
e B et

SSQE WA A7 Fokt B/ 4golig 34 &

gS 245 Ysf /Mets AE T 2(Gatehouse & Noble,
2004) 71 g8 oA S5 ol 3114, A4 HH 8
2 ZESA o1, 32 2 A A ] FEEE A
= _7]Zo§iz-10 Ar&ESH
= ek gl SSQ Sl lT Y=o, 59o], Zio],
x ZAJoto], gh=of, Heo]o], AmQlo] T ThFRt
Aoj=Z SSQ F3}o] /=T Gatehouse & Noble, 2004;
Gonsalez & Almeida, 2015; Kim et al., 2017; Lotfi et al.,
2016; Moulin et al., 2015; Quar et al., 2019).
Kong et al.2017)2 AAZR] A+ HA-E Bofl h=to] #d
SHQ (Korean version of the SHQ, K-SHQ) &%= 7idstar
17939] AAQ13} 3152 WIS Ao 2 AR L8 A=}
At B4 23} K-SHQO W& Y=t HJetgert A&s)
o, A9k 0 2 AFRle] s Helo] waeE AASHAL &
2Jo] IAHE A] ofgfFo] ¥ F5 ¥l ﬁ}oﬂ‘:} Z12{4 Kong
et al.(2017) AN K-SHQ A% A] P4l thido 2 3t 4
A-AHAL A1ZE, SSQF 22 THE 37 }iéﬂ = SHTe H
WE B FRANTE HS 5 ESHA| Yot 571 FFol 2
83 Aotk 1Feh-e- AREALY] % QTS AHEOE 2l
sto] S FE Y= A4Fs] MA=ANE ofHT] &g & st
52 o] &9l YAE EEfof ot= €71 AolA olER
ZE=th(Zheng et al., 2022). ol= HE 5.2 4=
28 o= FolF Aol eATE AU & ;l%% ° U]@'ﬂ-.
E}E}’q 2 AFoA = AFL- ARRAE Y&
Ag ol FHHOR AT 5 UYL K- SHQA He 4
“4'*3 A, AA-AAAL AR =S gelskal, K-SSQ AE &
7] ¥l E B K-SHQ2| SRIE3%E, T3 EE 55t
of U QA AHEARE 2 2 K-SHQ =79 4 &
|E gelstarA} shoich

: m{o

MATERIALS AND METHODS
A7 That

£ Aol AF9S AFE B A 42 523(d 147, ©f
38)0] Folohgiet. Tyl B AFS 852*11(standard

deviation [SD], 11.93; range, 21~64A)), W4 8 B A
B2 oF 124I(SD, 14.38), 15245 AHE 717F B2 <F 104



o|lth. 5279 WA T WS AT AHEAE 251, ¥
AZL-e- AHEAZE 127, HEo| 2 (bimodal) AHEAFF 157
ojt}. £ AA](AudioStar pro: Grason-Stadler,
Eden Prairie, MN, USA)} 3| =Z(TDH-39P; Telephonics,
Farmingdale, NY, USA)& A-83to] &2 48 AAE A3
St A3} J1ZeFS- AS- A %ol 500, 1,000, 2,000 Hz F+1t4
9] #4299 X|(pure tone average, PTA) Haar> °F 104
dB HLOIQIE. QIEHS- AHE & 573 PTA= 95 Y H+
W+t 34.54 dB HL (SD, 11.01), #5 79| 7% B+t 36.56 dB
HL (SD, 15.10)°1%tt. &= A5+ 2H-8A] A9 2 Aol o
S5 AHE A ZFo]7} 10 dB H[gHe]l o, Hio]
g AR 159 F 782 ZF ol A47)7] A & S8
PTA Zo]7} 20 dB m]RtoIQiTt. 527 tidAt B QIA|A “goff
7o 258 &4,

F 24 PTA

7h Q9. 253k o)) selg o}

10% TSk 29, 417 ek 29, 5279 % 3988 2 9

AT PO 2 Folek AT, THE Tojoh SolE mE

AL, LA 6HE Fof, 4], Hlelojd] LA B AL§S
T 99ek

Aol Frofskr] A A oA 7 Ate] H4, i 9 23y
Axpol gt A Algotalom, thigAte] A o] 59
Fofl A& A5 APtk A oo Fogt Folk thit
A7F P S ofEet £ol9] glo] AAEA A7 S T
= S QhieRAT) 2l AR RAF 7172 20224 12¢

14945 H 5¢ 139714 oF 579 Betolglon, i3 EA L+
(Google Docs) &2 &-83}o] 217|714 (self-reported) 22}
Ql AE-S B3l o] K-SHQ, K-SSQ A& Al¥st3ich

Korean version of the Spatial Hearing Questionnaire
(K-SHQ)

SHQE ol 37ie Batel chopat £7] 4glA gl
SHF TS S7cke A Eolt(Tyler et al., 2009).
Appendix 10 AAI3 utek o] ShAgAR 24709] SHQ £
< 931 7 2ol sigsk 3 Aol A Ak ofed
& A 0619 ORID-006HE 419) ol 42 90
oh BE B3 442 /E0E $HS AET UL, Tyler
et al(2009) kel 74 o191 e BT Eeolo] 2
H2 A3 olele AES FAT 5 YA 3
2] FH[‘male’s voiceloll thgt 578 EJHET #1, 5, 9, 13, 17],
@ oA =4 FF[“female’s voice™ol Higt 57 EFET
#2, 0, 10, 14, 18], ® ot& L] FF["child’s voice’loll gt
570 ERHER #3, 7, 11, 15, 19], @ &2 HH[‘music’]ol et

WW Jung et al. AS R

S EZHES #4, 8, 12, 16, 201, ® HAHE [ localization”]
P #13~24], ® 28T Ao A49] o} 21
Al[“speech in quiet’]o] st 47} BEFES #1~4], © HEZ
I Aol AHAA AAIE w2 4551 oA ["speech in
noise-front’]o| that 47} B &3 #5~8], ® SESI £
o YA7F E2=]o] AAIE W] 455F o} RMA["speech in
noise-separate”]oll T3t 471 E3HEE #9~12)).

Kong et al.(2017) o] SHQ &&Z gH=rol= ¢/,
FolE IHY, Y27} vl @'-’F Y AAZAS Aojetde
A5 1= AA K-SHQ £F= A& stith(Appendix 1;
original English SHQ%} K- SHQ 3 A4x). 1799 AHlat
3149] WS Ao & K-SHQ AE-S Algst A1} (Kong
et al, 2017) AHA] K-SHQ 282 W 68.18, Welo] 7

Wit 44.48019129, K-SHQ F3& ohzt 871 sh9l F=
Lol A 77gRlof Bish dY1S] Ha7t F-oloHA| Rof B
o3 Aol A 77gRlol Hls FgRle] ofE=o] B &S
QIskoick

Korean version of the Speech, Spatial and Qualities of Hearing
Scale (K-SSQ)

SSQ+ “speech perception’(§10] FF 147] £3}), “spatial
hearing’(37F43 1770 £3), “qualities of hearing’ (~Z] A
3 1871 23, & Al MY ¥9S Bl DFH o= =5 FHs}
< o8 7] 42olAe ZF 585 B7ksk] gt ’g—c =
o|tkGatehouse & Noble, 2004). tiAAH= ZF 23+ 9
00114 107F4] AlZH4 AFAFR E(visual analogue scale) A1 9
of E£219] 3EE HAISHA Hrt. 5 Al 7 50l ‘0'(Hs
obd), 717 $-Zo] 10 (HsHA ]1316]')01‘11 qkef W*JXP}E'—
FollA Agst= dE= FE
Aegh 4= ik

Kim et al.(2017) doEt3x A5 2 AAZI dA&E A
A §h=+o] SSQ (Korean version of the Speech Spatial and
Qualities of Hearing Scale, K-SSQ) &&-& A|&5}%oH
400782] W491S thako & K-SSQ AR At SHS
A3 A3} “speech perception”®] Hagh 6.0, “spatial
hearmg’-q] k2 5.8, ‘qualities of hearing’®] Halgt

]_.

6.499t}. 177] B39 “spatial hearing” &-&o]| YX|HH
(loca11zat1on) 78] 9 229 (distance and movement) HE
of gt W& Zgolal Qe AL sk, thidAtES ARt

205 BE wxu—a@g& 5.9 BT 2 % 9
2 ol KSHO TR B/ i Bag
& FRUIEE AP Slsh Ao] BHolgio e 407

9] K-SSQ &3S HF ARSHA] Ul “spatial hearing” TH=
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(E_Oq/\i Spatlal"o EI- Eﬂ‘:ﬂ)ol OHL"]'O]‘—— 177“ %_ ].E[__% /‘x__l—_]%,a}‘
o] K-SHQ S93}e] JaHie B Attt

£ 2

d
o =

|'.|

£A= AJ L= Statistical Product and Service Solution
(SPSS version 25.0; IBM Corp., Armonk, NY, USA)< 0]
goto] o33 2 A2 B4kt AR, K-SHQ HA|

247 B2 B2 59 P WEgh BEWA, G, FE
59 7% 57 24 AnE Akt B4, K-SHQO U

Cronbach's a A$E 015191, =39 o4 A(stability)
ASES 96l 25 71402 K-SHQ A& Adsto] &3
7377} Pearson AFHEA Al HLHAJ—?_ Al4=(intraclass

correlation coefficient, ICOZE AAF-AAA} AZ = (test-

=4,
Z A;*A(internal consistency) AZEEE AS517] 5l
(o]
.
P

0

[¢]

Table 1. Descriptive values of all 24 items and 8 subscales of the K-SHQ

Ttem # Mean SD Min Max Skewness Kurtosis
1. Man’s voice in quiet 78.92 23.80 3 100 -1.61 220
2. Woman' voice in quiet 85.04 18.58 3 100 -2.26 6.79
3. Child’s voice in quiet 71.44 25.39 10 100 -0.98 0.16
4. Music in quiet 74.23 24.57 10 100 -1.07 0.40
5. Man in front, noise behind him 62.60 25.76 0 100 -0.77 0.01
6. Woman in front, noise behind her 67.04 24.30 1 100 -1.11 0.79
7. Child in front, noise behind child 54.42 27.66 0 100 -0.33 -0.79
8. Music and noise in front 52.65 26.17 3 100 -0.13 -0.84
9. Man in front, noise to side 57.65 26.85 0 100 -0.44 -0.64
10. Woman in front, noise to side 62.38 24.59 3 100 -0.61 -0.19
11. Child in front, noise to side 51.40 27.69 0 100 -0.20 -0.72
12. Music in front, noise to side 52.02 25.48 0 100 -0.09 -0.45
13. Location of man’s voice 4492 2823 0 95 -0.15 -1.10
14. Location of woman’s voice 48.42 27.40 0 90 -0.40 -0.87
15. Location of child’s voice 41.92 27.46 0 90 -0.10 -1.19
16. Location of music 4248 27.43 0 100 -0.19 -0.57
17. Location of man’s voice, behind 49.79 28.61 0 95 -0.29 -1.05
18. Location of womans voice, behind 52.10 29.55 0 95 -0.39 -1.08
19. Location of child’s voice, behind 46.33 28.24 0 95 -0.15 -1.08
20. Location of music, behind 4592 27.81 0 100 0.03 -1.07
21. Location of airplane 50.33 28.25 0 100 0.02 -1.00
22. Direction of car 46.85 27.14 0 100 -0.05 -0.88
23. Movement of car 44.88 28.18 0 96 0.04 -1.08
24. Distance of sound source 43.81 25.77 0 85 -0.08 -1.19
Subscale 1: Male’s voice (item #1, 5,9, 13, 17) 58.78 22.84 2 92 -0.72 -0.18
Subscale 2: Femal€’s voice (item #2, 6, 10, 14, 18) 63.00 20.72 6.20 90 -0.95 0.46
Subscale 3: Child’s voice (item #3, 7, 11, 15, 19) 53.10 23.81 3.20 88 -0.50 -0.17
Subscale 4: Music (item #4, 8, 12, 16, 20) 53.46 22.43 4 92 -0.39 -0.39
Subscale 5: Localization (item #13~24) 46.48 24.64 0 87.50 -0.13 -0.91
Subscale 6: Speech in quiet (item #1~4) 77.41 20.50 16.50 100 -1.33 1.29
Subscale 7: Speech in noise-front (item #5~8) 59.18 24.06 2 100 -0.60 -0.17
Subscale 8: Speech in noise-separate (item #9~12) 55.87 24.82 2 100 -0.31 -0.55
Total K-SHQ 55.32 21.33 7.67 87.08 -0.59 -0.39

Lower values indicate poorer subjective hearing abilities. K-SHQ: Korean version of the Spatial Hearing Questionnaire, SD: standard deviation,

Min: minimum, Max: maxiumum
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retest reliability)& <lstch A, K-SHQY &AEE =
(criterion validity) % &9lEld=(concurrent validity) 4

%S Y9l Pearson AREAS 59 K-SHQ 323 K-SSQ
9] “spatial hearing’ &% 29 7+ AL 24519t vl
ko g =19 LAEFIE (construct validity)S ER1517| 9
sho] A 99l BAS AAISHlET], APl A=7F 8%1 &
Aof| AgskA] elsk] Yol Kaiser-Meyer Olkin (KMO)Z}
Bartlett 74 HHS AAISE & 831 BA41Z Al¥stoict B4
A Q01 A Al F4E BAS AHESHe] A9l FESH3AL, &

QAL Wi sae Aeste] Bastglon, 1
RA7H1 Vg0 hetehe 2912 S23t9ir

RESULTS

K-SHQ 712 571 24 23}

Table 12 529 thd=#ke] K-SHQ 529 Hd A, 22
w3, i, M 52 Hojzrh gA AgsigRel s
L 7 232 93 AL A oS H=E oS o
)~00(S- 412) ol SAFE SEakT) 247) Fato gt
274 WA 5532 (SD, 21.33)%tk 24719] £ 5 158 &
(' Ho|A] oF= Fol|A] & ofol9] Baurt Ejerhd YAl
71 ofo]9] S At & 753 4 Y7ol BEEE
o] 41.92& 714 Yot 3}x}7} ofo]d uﬂ HiltHEOH 71 ole

WW Jung et al. AS R

O u 2 (E3} #25 Aot 25 R Aozt 2 o}, Hx A
%k 3 oloh), 7 £39] o] AFEEE T2 I (Kline,
2005).

8719 o9l FEo 2 ER{ot] K-SHQ SB= ATHH,
“female’s voice”, “child’s voice” &=2] B
4ol £ATE 58.78 (SD, 22.84), 63.00 (SD, 20.72), 53.10
(SD, 23.81)°I4tt. “music”, ‘localization” =] Hatgk
2 53.46 (SD, 22.43), 46.48 (SD, 24.64)°]%1.2H, “speech
in quiet”, “speech in noise-front’, “speech in noise-
separate” FE9] FH7HE 77.41 (SD, 20.50), 59.18 (SD,
24.06), 55.87 (SD, 24.82)c1itt. Aigho] F45 o A
FollA F34 offjgo] o F& oulstn 2, & Aol Froigh
QIFeF AHEAHE 220] Qi 283 ARollA] 02R1A] A
(Hatgk, 77.41) ool vlnd A, Ao IAHE
of| A(Hatk, 46.48) ARFH 0 & ofgfgo] Itk &4, o4, of
o]9] Wae] HF L] A, otolete] tiapr} HwA oy
(Hatgk, 53.10) o/87ke] tishr} vlwd Hokarl(H+4t, 63.00)
SHEoTE 283 oA o & HHEH (B4, 77.41)
2o 5 Al of#Rol B ATkl (FtgL, 53.46) ST

“male’s voice”,

K-SHQ LHA 22t X HA-THZAL M2 ZA Zat
AZ| & (reliability)® AAF E1E 59 24518 7/1
g A o B &4 7HeRHA] Ejlst= Aotk K-

< B FUsiH 28 £ E
£ ok &, SAlS 1 oY &
FUZI)0lA Fatgto] 85.04%
oA o] SpA} F ool &

32 zatsA g,

3t 1ol A _F of A3} TSk
1Z duhd & olsfid 4= 9l
71 =oF 283 =7 B4
28] QIA] A] 71 ol o]
gelst9ieh 247) K-SHQ &3 2% 9= (skewness)7} Aozt
A (kurtosis)= Azt 8& 214 &

o NEE W5
s =79 g

AZ9 3Flols

Ho &2 T v

A5l A g3t HA-HAAR A=
skt skt A K- SHQ =
g 7F YA 43 1S 95l Cronbach’s a Al

{m m o
OHﬂ O e,

.____l.l.o]-ﬂ

I}, 2478 AR £3+9] Cronbach's o g 0.980]4th 474

5 =47 AuBAe] W9l 062~0.87, £4 £ xﬂ

° M o

A AFE A7t B S7F8ke 73971 810 K-SHQQ W4 &

Table 2. Internal consistency and test-retest reliability for 8 subscales of the K-SHQ

Test-retest, Pearson

Test-retest, intraclass

Gl Cronbachisq ~ Meantest  Mean retest correlation coefficient correlation coefficient
score score

r p 1CC 95% CI
Male’s voice 091 58.78 59.39 0.94 0.00 0.85 0.70~0.92
Female's voice 0.88 63.00 63.13 0.92 0.00 0.81 0.60~0.90
Child’s voice 0.92 53.10 54.39 0.92 0.00 0.88 0.78~0.94
Music 0.91 53.46 54.64 0.92 0.00 0.86 0.72~0.92
Localization 0.98 46.48 47.26 0.93 0.00 0.97 0.96~0.98
Speech in quiet 0.91 77.41 77.44 0.97 0.00 0.89 0.82~0.93
Speech in noise-front 0.94 59.18 61.40 0.88 0.00 0.93 0.87~0.96
Speech in noise-separate 0.96 55.87 55.44 0.88 0.00 0.95 0.92~0.97
Total K-SHQ 0.98 55.32 56.01 0.94 0.00 0.96 0.95~0.98

K-SHQ: Korean version of the Spatial Hearing Questionnaire, ICC: intraclass correlation coeflicient, CI: confidence interval
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T AFEE Aot 0] ¢S ERIsFATE Table 2
AA5FA=o] 870 o9 &= E32] Cronbach’s a A
] “child’s

“speech

male’s voice”, “female’s voice”,

voice”, “music’, “localization’, “speech in quiet’,
in noise-front”, “speech in noise-separate” I& LA R
091, 0.88, 0.92, 091, 0.98, 091, 0.94, 0.960|%]ct. L¥rzo.
= Cronbach’s a A7} 0.70 o)dold W4 d3/go] qlra
SiAMstE R, AA EFE ofdet ot = £ = A 43
/KE)]O] Z1 ] 0].1;]._]'1 A o];-])\r,].

K- SHQ—J Y= gelstarat 239 7H4E FiL K-SHQ
AiEs 7 ¥ Agsto] GA-AAAL A =S @r?l’é}‘ﬂﬂr.
Table 20 AASFE0] HA-AHAIA &7E K-SHQ ¥
A a3k 22 55.32 (SD, 21.33), 56.01 (SD, 20.98)°131
1, 87} sk = B4 BA-AEAL A3t 7t Bt Zpol7t
W 2 ofsiqit):. tieiE A7 A, 2470 =% 2o 871
oF9] e A3 BE §Ofgt Aozt glgitkp > 0.05). 2470
K-SHQ &% JAE 7]z°§ BA-AAAL AHE ERlsHE
4| Pearson “J3AIS ro] 0943112, 87119] oF9] &1 HAR-
AHAL AR} EFE 0.88~0.972] FHAFE Eh A4 A=
T A5E ol oAt Wk ng3} A EelA {3 (two-way
random single measures with absolute agreement)< 7}
A ICC 2, DE 3+ A3t 2471 &3 AAE 71€2 & ICC
&2 0.96 (95% Al=#7t, 0.95~0.98)01 ek B8 ICC A
7} 0.81~1 oJUiQl A% A= &7t ufg- -4=5irtal WEslE s
(Landis & Koch, 1977), Q1-32+-$- 28448 o2 K-SHQ
BARE BHE AI3Y51E o) RFYA Al BaHE S8 &= AlH:

K-SHQ 3QIEIZE &M Z2

B (validity)® A B 2 755l 4 of =
A5 SHT 5= QI=A ERlst= Aolth M2 AAME
P& f 7|0 BFHAE L A= ALY FA
< TS gRlste] A= AAF =70 SRIEEEE A
% ek K-SHQ2) BRI 158 1o} K-SHQA K-55Q
9] “spatial” = 29 7H AT gRelskar A} sHych

K-SSQY] “spatial” &l tigk -FE2 olsfist] HIsi 1770
9] K-SSQ “spatial” g H49 E2E skt 1774
= B3 22EA 39 WHLHAEE YEdE
Cronbach’s o A5 5& Appendix 2°] AASFALE 1778 &
F ZAo] gt WA 4.51 (SD, 1.86; range, 2.60~6.06)
o|3itt. oA AHgstalol K-SSQ2 A% 5Hol 0¢4E ofd
10445 ofgfgo] gh&< Yuigtth Appendix 2
E5NL U= 177H D°Lv3 EF(HAsH= F At Aol

o] A2 o) Fshe

ol ofy
L foh 2 o

oIN ox =\.‘: Y
o
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K-SSQ “spatial hearing” scores

Figure 1. Scatterplot of the K-SHQ “localization” scores as a
function of the K-SSQ “spatial hearing” scores. K-SHQ: Korean
version of the Spatial Hearing Questionnaire, K-SSQ: Korean
version of the Speech, Spatial, and Qualities of Hearing Scale.
**p<0.01.

AopEA] 931 71 Abgo] @ E2F0f Ql=A] A& Jl=A] HIE
& AU 7S Batgkel 6.06 (SD, 2.74)2 & B[4
olgfgol A1, 149 (Aot 28E & o B3| 9
FollA EdH7|Het Aste] wEl&oA e ZAH SHY
7¥7")9] 739 3gke] 2.60 (SD, 2.47)0.2 H|wF offgo] 7|
o} 2712 K-SSQ “spatial” &3 7F W2 43S EQlsk] .,4
i Cronbach’s o Al5& g1t A3, 1770 £ AAE 71+

& 358} Cronbach’s a g2 0.95 (range, 0.25~0.87)%tt 177H

E3of tigt 4E FE-AA ATTA FS AHEE, 149
9] %% 0.259] Cronbach’s a & ¥of o] &= AAH
£ 0] K-SSQY] W& I+ AlF] e HollA o |21 4= At

e A5 Aol 7 72| A& SF 1 Pearson 32
A5 ARt A3} K-SHQO] 871 519 34 88 25 K-SSQ
9] “spatial” -SEI 723k A JS BEArE Figure 1] UEt
W5o] K-SHQY “localization"™ K-SSQ “spatial” 5% 7t
AL 12 073 (p < 0.01) 2.2 =& A= F(positive)d]
AdE Hol, K-SHQY “localization” #&&°] 31HF s
g SAHolA A3 TG EE 7S &Ikt K-SHQ
9] “speech in quiet”, “speech in noise-front”, “speech in
noise-separate” J= FF}+ K—SSQ ‘spatial” 3F 7+ A
A r& 0.54~0.66 (p < 0.01) 2.2 HE Fr 9] oFo] AAAS
Hojrt

Sl

K-SHQ PAIEIYE 4 23}
K-SHQY FAEIFE=E 31517] sto] g% Q91
/ﬁl% A]/\]o]-mq- tﬂ;q Z]—§7}— Qo] _Fl:@loﬂ X‘](‘):]—o}-x] Q_?l

e



7] 918 KMO %7}t Bartlett +34 A 4
A A3t KMO gkol 0.86°0.2 &3 7ol 384 A8l
o] EAste] 831 Ao AFerS &elsttt. Bartlett +
B4 A% AH= FYuSHAI(ZAL 7Hol AT gL, 1,983.34;
p <0.01) TE=] 991 £4Z AP £ Gl= A= A=
LrERg T

Bl Q0] B4 AvtE= Table 300 AAGFALE 2 23 &
Qlke] JHHAE YElE 8R1%-5t (factor loading)o] 3]
4 0.5 oA, 8919] 11-f-FHeigen value)o] 1 oJAro]H 2]
= A0 2 £85I DeVon et al., 2007). & A= &
Q1 24 23 37 2709 8210 2 UEhgth A|18%1 Tyler
et al.(2009)9] 5 7]&C & “speech understanding™] T
S 1271 B (item #1~12) 22 819] 152k 1558, A W

Table 3. Result of exploratory factor analysis of the K-SHQ

Factor Items # Factor 1 Factor 2
Understanding speech 5 0.89
7 0.87
11 0.85
9 0.85
6 0.85
10 0.85
3 0.82
1 0.81
2 0.78
12 0.77
8 0.76
4 0.62
Localization 16 0.89
13 0.88
15 0.88
14 0.87
17 0.82
20 0.82
23 0.80
18 0.78
19 0.78
24 0.74
22 0.70
21 0.65
Eigen values 15.58 321
Explained variances (%) 64.90 13.37
Total explained variance (%) 64.90 78.26

K-SHQ: Korean version of the Spatial Hearing Questionnaire
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Zoll thgt Aol 64.90%1L, A28%12 “localization” %
£ 1270 E8Hitem #13~24) 2.2 819] I-G-3-23.21, HA W
Zofl gt dwgeo] 13.37%31.2m, &+ 7 8319 & 2] ¥igo]
78.26%Tk.

DISCUSSION
IZHE < Holl AgH 4] JEE Fofl 489 94 L
SEAY thafA} ti3 A Al TR ROl A AAE A
} 4= Qlth(Akeroyd
& Whitmer, 2011; Blauert, 1996; Middlebrooks & Green,
1991). 74%Rl0] vl FgRA-2 A5tE 3 FHHS HolH,
W49 A=, e, A Hro) whet 34 JFS S 5 A
O B F(Kumpik & King, 2019; Noble et al., 1994; Noble
& Gatehouse, 2006) 'F7gR1e] AL AL of =34
AL ol H AR 22 712 A FEAAL Qo ¢ &
HH 82 483 52 FHH o2 ZHct= Aol F8sitt
(Gatehouse & Noble, 2004; Kobler et al., 2010; Lee, 2022;
Perreau et al., 2014a; Perreau et al., 2014b; Tyler et al.,
2009). Kong et al.(2017)2 AAZRI Aojeld: 435S 55
K-SHQ &&= AZstal HIH™A] 4 B s g5 HSst
At 2 AtolA = IFS AMRALE HAdC 2 K-SHQY W
A A3 AF =, HA-AHAL AR EE ERIskal K-SSQ A&
SHI| HIE F5 K-SHQ2| 31, T4E3Es 4
S5, el A K-SHQ2 /4 78732 Sthiotarst steict
2 Atof] Frofet 527 A5k AHEARY] Bt K-SHQ F4
2 55.32 (SD, 21.33)%L, 87] K-SHQ 3t & 5 “speech
in quiet” ¥ H47} 7 =919 ™ “localization” =9
Aa7h 71 @t 2 A 2aet Eo] HEAotof, S
of, g0, ¥j7]o], 2jAoto] 5 ThFek 91oj9] SHQ A3 A
F(Ou et al., 2016; Potvin et al., 2011; Tyler et al., 2009)
Ao HE “speech in quiet” B, & 28T N4 of
SQAA] AZolA 71 ogl&ol o, “localization” -
“speech in noise-separate” FEOA FH4 olggo] 71
Zct. 18 A9 Aol A BAS tidAF o] AR gt 11
= 1+ 23] Aol o] WAE7| = sIoith ol & =49, U5
AREAFE t e & gl SHQ T H4E vt Z3H(Tyler
et al, 2009), & AZE AHEAHn = 100, B+t 51.3)Hc}
F= AT AN = 42, Byt 62.7)7F SHQ S8 ofy
2 th 59 FEolA A7t fosHA A, FF A5t AR
A7} ofe] FolgF Aol ofgfzol B A&S Harsiqlth
Perreau et al.2014a)2 HS UFL4-S- AHEAHn = 99), F=
Q1FLh-- AREAHn = 49), Hio|RY AREAHn = 32) 5 H|1L
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S AT AR AHE- FEfol whek SHQ 237 folskA &5t
I, Tyler et al.(2009)% F-AFH BE Q159 AHEAL -2
H}O]E‘j AREALETE OFS QIFH- AMEAE H =2 SHQ &
o}k J2u K-SHQ 3 7idsta dHds tide
2 ggEE B 13 Kong et al.(2017)9] A%, F= F4A(n =
19)°] #& HHRI(n = 1250} = Foet T4 BT 258
o} Tyler et al.(2009), Perreau et al.(2014a)3} AMEtE= 2
5 B & & Qltk oAk vl dg(asymmetric
hearing) %= o] yo], P A&, ol B 5 ot
[.40] o5f] ke AaE HY 4= Qo B2 o]of thgh 71 A
S°] T o]Fofxopzltk
£ AFollA= K-SHQY A== 32 flof W& daA4
I HA-AHAL AFEE B7lete] AAF 5 Sl S5t
He AL 94 YA HHA o7 =7 7H55HR] FHolsHY
o} K-SHQ A 2471 ¥8<] Cronbach’s a #1571 0.98, 874
9] o}g] = H4 E3F0.88~0.98 ¥ 9] Cronbach’s o &t
< HYt} ko] Qo thE ddoj& i SHQE A8
TFolAE 0.98~0.999] Cronbach’s a A4S EtH(Delphi
et al., 2015; Moulin & Richard, 2016; Tyler et al., 2009;
Vladimirova et al., 2023). T&}A] A& t}2 Qloj& HIFS]
Lo SHQE =124 435 Y4 934 A8EE HYS
ZRlIsHITt. WA A <ol AAR-AHAL AR = gl 9k
Aol M= 2509 M-S FaL K-SHQ AAHS 23] A1l
A A3 HA-AREAL S 1F F9gt Abol7t gl S
Al57F 0.96°14et. webA K-SHQ7F 71’1 7+ &Fo] 7} H] w4
QI-FL}-9- AEAOIA| = -4=5F WA A} QFEAdE 71A
L7t Sttt AE TS E]lskTh
FRAFFEE AFstax sk dS S5 s s
A e Tt A4 S Aol A BAE He o]
o & AtolA= K-SHQO SBT3 = AF2 I3 Kim et
al.(2017)9] K-SSQ “spatial” &I & =721 K-SHQ &%
ZHAEREAS AAISATE 24 A3 K-SSQ9 “spatial” &
22 K-SHQ9] 87 &% = “localization” ¥} o =2 4
9] S BN = 0.73) BRATE BH7t AatoA A4
AL 0.45 ol/dolofof gt XS THEstod(DeVon et
al., 2007), K-SHQ7} AHE ZgHolA 243t F2Ietde
£ 7Fgtal & 4 1Atk Moulin & Richard(2016)+ &%
20] SHQ +39] 5§3% HSZ sl Aol SSQ aE
eto] A dZ SRlstlth. ATl HEE EH*JE
2 ATEE AT 23+t 25 SHQ, SSQ A
gt AAAS HYY, E3] SHQ % ‘localization” SR
H 1A o 52 A4TAEES HRl Ho| £ A+ At fAFske
t}. Moulin & Richard(2016)= SSQoJ| H]s] SHQ7} &3} 4

[‘

Lurﬂ.-nrrm

o> T
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7F Zol &8 Al7to] o AA A1, £ W 7] Aol gt
Argo] HwA Beste] iRt ofsisly] B 491, AR
9] W& fo] Aol JFE @ vHTh WEE 2 A
A K-SSQ “spatial” @& W £ 7F W2 ¥4 AR EbS
uf 177 &3 AA|E 71580 & F3F Cronbach's a #-2 0.95%
o}, 149 EF( Aot A8 E 52 1 HEd] YFoA =
| Et Aokl wRiGoA W= ZAE EHU7IY B¢
Cronbach's a7} 0.25% o] &3} A|AsH= 740] K-SSQ2] Ui

A Ay A=l ol o 23 4 Tk AR S
2 919] K-SSQ 14% EFol4 sk Aol ofsirt olick
3 54T A7) Ao n g, d £7] AglA A= ol
22 AL = o} 149 o] gt oef Rzo 2 we
A4S 71U 2 o] ZoJsor 7

upjelo 2 K-SHQO| TAEIE %2 98] 9l BAe
Asteich B4 A3 5 7o) 29le] 2w, A1

E 1~129] algsl+= “speech understandmg "0]911, A28
2 59 13~249] 3fgst= “localization™]31.0H, o] &= 7
QQIE9] & FAWFo] 78.26%% +2& AYEo] 60% oA

[e]
ojojo} st= 7| S5tk K-SHQ w32 Al#stal
A9 319 e E 891 E4& AAJRt Kong et al.(2017)
M= & AL}t FASE 991 4 23S Bt “speech

understanding’] #1910 2 A W] 70.60%= g5}
A1, “localization™] A|28210 & A HF] 997%E A
wettial B skt £ 959} Kong et al.(2017)91A4+= &
EXOo g =%} 27) QQlo] F 99102 ZZxE|9) oL}, Tyler
et al.(2010)9] ¥go] SHQY 291 &4 A3} “localization,
speech in noise and music in quiet, and speech in quiet”
9] 3719] Q9lo] &=tttk 1 2] Perreau et al.(2014b),
Potvin et al.(2011) GA] 37] &2 47§9] 821 F&-& K 11519
o} oli= B EA9] 991 5 1Y Al S W 1 At
Aol 27isto] BAHEE AFOS AR BY AT v

o= FEmitt ZolE B 4= QL ﬂo]ﬂ' AJzZ¥sttt Moulin
& Richard(2016)= A7ttt &9 821 471 3~57]2 A=
g5iont 29 7 3541 A 89l 1 EAR = ol &
Alsteal sheith

Cildir et al.(2021) A7-olA+= A3E 6714 ol BX7E
2183t o] AZABAY I, HA7] mzkg ol A2l
J HH B710] SHQ -SH< Hlwsttt. 9] 15 Al
2 SHQ ¥4 83.56 (SD, 8.03), 70.4 (SD, 10.02), 49.38 (SD,
13.49)& B77] w2k A 5185 Al 71 ofl3o] 2
t}. |2 AJoto] SHQ A+ Ao A(Delphi et al., 2015), A,
T, F1LL, 1k g7 AR Bt SHQ S0l 73.48
(SD, 8.77), 66.87 (SD, 9.05), 45.37 (SD, 6.33), 20.77 (SD,

P



9.83)% A Aol whet ofe 3 AJgolAe] ofzlo] 7t
Sh= S 2RI 4= itk Zamiri Abdollahi et al.(2019)
A AR ET A o], A HHHEA T WYTo] |
2AJoto] SHQ F4o] F-9JskAl Wekew, SHQ A7} of=] v
oA AAH 253 Tl A =} ROl gt AFAl-S Bt uh
2hA] AHA AL obd SHQeF 22 3 dZ< &3 ¢
A, A7717] ZE o7t 32 Fl A TS IRIT
5 ATl & 5= A

2 A4t o7 7 AlS 7 Qlnk A WAl AR
SEA £7F 527oln] B QIFetY- AFEAIG o ER E A
AE BY7] 59 & 7Y F4717] 2-EAol grtetst
=4 ABHAY 4= Ak SHQE M BA] Q3949 AR}
£ 18oto] vhE AE Etoly theRel £4] 21} Moulin &
Richard(2016)= 185 AHESHA] g HERIAIE A
& 7hsoitiaL shQinh whebA 3 Q1lEehs- Qo tE FZ47]
715 2ot =W FHQ RS 53 HEol 8otk
HA AHEL 2 AtolA = A7171994] 2201 AERAME &
3 TIPS BrslY o n g SEo] H|RE Q2] ¥hAY
9l 754, B4 88Y 7154 5ol Flsfiof = Xolch
Al WA AlREEE 2 AtollA TSt JIFF- AR E4,

o 57 QB9 BE/FE ALE ol ¥ vty A= 5
of w2 A7E ¥ ws}A] Qokeh & QoA K-SHQ E77H 4
A% A w0l BIEE 1SS SRR n R F4 o]
A ThFet A S4o) we 2t vt olEolHolch Tk
Auro 2 B ol 2 48 SYwhe Raslgons

K-SHQ S8} A 319315 eute] dntg vlistol 33
2 g St AL FAL ATk SoJsE AAe] 18-S
8 =79 BEg A5 20| F7bslolop

B AT ABS AHBAE PHOR K-SHQ HES
Agsto] K-SHQ7 W] Qabd AL, AA-AAt A1S)E,
B, THEFE BE 9502 Slstch wep 2
A AAE B9 Rte] PR E L 245 ofele 2
©, 778 4 £79 K-SHQS 59 thAte] 373315

< 78I oje] S AgE At | 8¢ 5 A

S Ho: =0} M SAHHLE, AFE, B, &
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L1 APPENDIX []

Appendix 1. Instruction and all 24 items of the original version of the Spatial Hearing Questionnaire (Tyler et al., 2009) and the Korean
version of the Spatial Hearing Questionnaire (Kong et al., 2017)

Original version of the Spatial Hearing Questionnaire Korean version of the Spatial Hearing Questionnaire
(Tyler et al., 2009) (Kong et al., 2017)

Instruction Please respond to each question with a number from Z&9] 2+ 4%-& AJZotal A-&of| tfste] 0~100%8714] BokAl 8
0-100. Number 0 means the situation would be very 0: @j-%- 5}7] {2}, 100: W% 5}7] 42
difficult. Number 100 means the situation would be
very easy.
0: Very difficult, 100: Very easy

Item #1 A man talking to you is standing in front of you. It isa £-8%F B4 & @3 HighE ot QIS o, FAS I 949 TS
very quiet room. How well can you understand him? Aujit & o|3fisk 4= QU572

#2 A woman talking to you is standing in front of you. It is R-83F HollA] & o3} k& ot S wf, G4l 1 ofge TS
avery quiet room. How well can you understand her? ~ guj} 2 ofsfigt 4= Q&5 U712

#3 A child talking to you is standing in front of you. Itisa £-8%F Hroj|A] gt ofo]e} S} ofx QIS uf, G4l 1 ofo]9 TS
very quiet room. How well can you understand the =~ &uji} & o]gfak 5= Q15U 71?
child?

#4 You are listening to music that is comfortably loud X283 oA 7] HI 37]9 4 1 Y& o G4 I 32

coming from in front of you. It is a very quiet room. Ul EZ5A &5 4= ASU7R?
How easy or difficult is it to hear the music clearly?

#5 A man talking to you is standing in front of you. There 3 @47} ti3ts otal =t 1 349 HIE o Almee 43717}
is a loud fan directly behind him. How well can you  QI5Uth G4 1 YA 9] B Ao} & ofsfist 4= Ql&U7t
understand him?

#6 A woman talking to you is standing in front of you. ¢+ o33}t EH%— ot Qledl I o9 HiE FHof Al1mEE A&7}

There is a loud fan directly behind her. How well can ~ J5Yt} G4l 11 ofAJ 9] S dupi} 2 olsfigt 4= Y7k
you understand her?

#7 A child talking to you is standing in front of you. There ¢ o}0]2} St W1l Y=t 1 ofo]9] HlZ Hof| A|1e A&7]7}
is a loud fan directly behind them. How well can you  Is5Uth G4l 11 ofo]9] 2hS duf} & ofsfist 4= gl S 712
understand the child?

#8 You are listening to comfortably loud music coming @3s 3719 4|7t G419 oA E8o=d A= 4571

from in front of you. There is also a loud fan in front T3t FA19] 9o Ql&UTE FAIL 1 5ok dult}; E5H £ 4
of you. How easy or difficult is it to hear the music ~ QJ&Y7}?

clearly?

#9 A man talking to you is standing in front of you. 3 @3 Hs}& o1 Qled HE 3 HOoRE AmEe AZ7|7t
There is a loud fan off to one side. How well can you  Ql5UTh B4l 1 F4J 9] W& dupt & ofafat 5= Qi34 717
understand him?

#10 A woman talking to you is standing in front of you. g /g3 Eﬂi}—g st Sled oE & HoRE= AR AF7t
There is a loud fan off to one side. How well can you  JFUYt} G4l 1 oA 9] &S A} & olsfiat 4= IE5Y71?
understand her?

#11 A child talking to you is standing in front of you. ¥ ofo]¢} i3t stal = o2 g = ]ﬂa 717}
There is a loud fan off to one side. How well can you  l&Uth B4l 1 ofo] 9] 1h-g Jujr} E} ]'8H3 2= &7
understand the child?

#12 You are listening to comfortably loud music coming H33t 279 Zetag|7F FA19] QoA E8fotr] o ¢ Zoa

from in front of you. There is also a loud fan off to ~ A|718{< A&7|7} OV\L]E]- AL 7 ok dul} EESH 52 &
one side. How easy or difficult is it to hear the music Q&Y 7}?

clearly?

#13 How well are you able to determine the location of a H.0|A] %= Foj|A gt FAQ A7t S0 12 7 949
mans voice when you cannot see him? QS dutt & 7R 5 ASU7

#14 How well are you able to determine the location of a H0]7] ¢h= oA gt 0JJ9] BAae7l Se20H G4 1 049
woman’ voice when you cannot see her? AR E drt & 7 5 AUy

#15 How well are you able to determine the location of a H.0|Z] 3= Fof|A| g ofo]o] HAw|7} Eej2ttH G4l 11 ofo]9
child’s voice when you cannot see the child? AXE ‘QU}L} A7+ AU

#16 How well are you able to determine the location of a ®0]A] %= 3tojlA] FH] @ Ag] 22 Foto] SHHH F4l2 1 47t
music source, say a radio, when you cannot see it? U= A& dupt 2 7158 4= J5U 7P
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Appendix 1. Continued

Original version of the Spatial Hearing Questionnaire
(Tyler et al., 2009)

Korean version of the Spatial Hearing Questionnaire
(Kong et al., 2017)

#17

#18

#19

#20

#21

#22

#23

#24

How well are you able to determine the location of a
man’s voice when he is behind you?

How well are you able to determine the location of a
womans voice when she is behind you?

How well are you able to determine the location of a
child’s voice when the child is behind you?

How well are you able to determine the location of a
music source, say a radio, when it is behind you?

How well are you able to determine the location of a
flying airplane when you cannot see it?

You hear a car off in the distance, but you cannot see it.
How accurately can you tell where it is coming from?

If you were to stand beside a road and close your eyes,
how well could you tell what direction a car was going
as it passed by?

Al Hol7] gl {—"ﬂ/‘i E8e= v

A9 SolA & gaY Baelt 52 g g
RETIVAAR S ritifr

G419 A & 49 Bhet S 1) gAL 1 oy 9IS
ot 2 7R 4 D

G4 A4 @ ofole] Fadlzt 59 W Fale 1 obolol A4S
ot 2 7R % R

BAY oAl Frie 4ol 22 g0l Eg 1
RIS Yot R 7T 4 AR

o 1949 axg

o}

oft

Al

rlo
[
oo
il

1o

Aguto & W|g7|9] A=
duit & 7R & YSUR

FAlZ Holx] ok W RO S2 Q= A Ao dnft AR5
A9 AAE 7R & AFUA?

FAlo] k2 o AA =2 T lthd JAl2 Au7ke A7t otz
7HA & o718 5 dsUTR

You are in a room in a house and hear a loud sound. J41°] B ¢tof| Q& wfj ot A7} 2 A7} £t 1 A&7 duput

How easily can you tell how far away the sound was?

T
ol ZolA HAS % ARE 4 AR
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Appendix 2. Mean score and internal consistency for 17 items of “spatial hearing” subscale of the K-SSQ (Kim et al., 2017)

Ttem # 17 items of “spatial hearing” subscale of the K-SSQ (Kim et al., 2017) Mean (SD) cI(t)i?;iati(t)itil Algil:)ipi}it:l:m

1 Aste A&otA] F2 ofo U F7t 7IAE JY Ze A7 4.74(2.30) 0.84 0.95
EAN 1 B5S % 4 YHUE Aske A7t olgA L}Lzl H}E Rl
A&7

2 Adtes oA ATt EiAto] ot AU BAS oldl QT BFRE E = 4.79(255) 0.66 0.95
PsUT F+27F Dobr] Al&skRERE Foks I Aol o IEA & &
AU

3 FIshs F AR Afolell gtot syt 5 & 3 Aol D] Al o 6.06 (2.74) 0.57 0.95
Fohs AohEA] oAl T Algo] Q. 2&0] Q)R] A&of| A HE & &
AU

4 Asts d&otA] g2 Hol Ut 283 7k2H &l F Zole &8E  5.19(2.75) 0.83 0.95
E01 Foks I A7k oA WEA B E g %1"‘47}9

5 Aste A=Y Fokl & Ato] Ald] AU & JollA U= 2858 3.69(247) 0.80 0.95
=09 Aok I A7t ol A U= gA & 5 91@47}?

6 sk gl A5yt 7i7F IA A3 QIohd Fokes ATEA] R3O 7i7F 4.29 (2.49) 0.80 0.95
ol U=A SA & £ AFYU7N?

7 Hol= Bvl= A9 HPZ A AFSU. AS= WAL EFo] o 427(261) 0.86 0.94
ol A 0=2] B7] Aol EIL HIE & = 5U7?

8 ke Aol F7te] BhEu; AR I ARl dupt He] "old 429 (2.20) 0.84 0.95
PR & 5 YFY7?

9 Asks HAY B9 A8 JAE0] duit g2 EojA QleA Idd = 4.75(257) 0.81 0.95
AU

10 Ask= HlAL EFo] A8 E31 o] HIgFo & o]% 201%] ¢ 4= Q& U7E? 4.33 (2.60) 0.85 0.94
(°]: FA5te] PZoA QLEZO0E T = QEZO|A AZ: E)

11 ;qa}~ ol Algho] EAag|uh dhaggk EJ_ 71 ARgo] o] HIgko 2 o]l% 4.12(247) 0.87 0.94
FAA & 5= AFUZP? (o] A PEo|A LEZOT E= QEZOA
%ézi)

12 Acts Hay HAE I AFo] otg oA t7te=A "ojA 521(2.38) 0.70 0.95
7HEA] 3 o & QUEU7?

13 HAsks AR HAY ERo] ok oA 7oA oA 7F=AE €4 5.56(2.67) 0.78 0.95
AU

14 Fote 295 £ 1 Y3 RN SAG7IETE Fote] HA&qA 2,60 (247) 0.25 0.96
W= AAE S2U7?

15 ot & & QO 2 o U AR B B AFE X AAZ BA 4.75(245) 0.47 0.95
S oAE Akt o 717 }Ol AU

16 AL & & Q3 E2 5 A= AR Be 49 A8E X HAE BA 3.94(2.40) 0.41 0.95
S oAE Akt o e 21@477}?

17 Fshe Ag7F U Solekal did e AAE F&e] ST = YSU7N? 4.15(2.57) 0.79 0.95

Total 4.51 (1.86) Cronbach’s a = 0.95

K-SSQ: Korean version of the Speech, Spatial and Qualities of Hearing Scale, SD: standard deviation
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