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ABSTRACT: The present study examined whether sentence perception scores were changed under various
conditions of time alteration (compression and/or expansion) and selective word stress in normal hearing listeners.
Twenty young normal hearing adults (ten males) were participated. As stimuli, Korean standard-sentence list for
adults (KS-SL-A) modified to semantically anomalous sentences was newly recorded by a female speaker. Seven
different time-altered conditions (e.g., £60 %, +40 %, 20 %, 0 %) were controlled. To see the effect of selective
word stress (i.e., the emphasis of specific syllables in the sentence), all subjects were tested twice 2 weeks apart.
The results showed 1) there was significantly different sentence perception scores among the different time-altered
conditions, yet only in the 60 % compression condition; 2) there was no significant difference of the sentence
perception scores in the effect of stress; however, there was a positive effect of the selective word stress in the
sentences consisting of 6 ~ 7 syllables at the 40 % compression condition; 3) there was no significant gender
difference. The pattern of results suggests that the combination of time compression and selective word stress is
more effective to understand speech, instead of only using time expansion condition. However, further studies
should be needed for standardization.
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Fig. 1. An example of selective listening: no-stress
(upper panel), stress (lower panel) with +6 dB.
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i S
& 2ol A Tof7F 2 E 4] 982 A
o] FA}o] A & (mean=84.166, std=2.196)c] H]&l|, +6

} 2% % 71(mean= 89.168, std=1.483)]| 4] -5-2] 5}
| = IA = 0] ARkg-Eo] A E ATHF(12,216)
14.910, p < 0.000].

= &
oN

Mo

<
I
lo
p
-
Ik

S
>~ Of
1o
o
oz
u)
ox
o
U
A

o Tl
<t
a
5
jg ol
W A3
T S
2 e
=0
i
E ol

=2

ARIA =8 A}
T 23 o AL, B, 3
13 2 7(+40~-60%)°] 4
BRS-o] HuhA 0 2 ) Lhektan,
whEA BakAIZ) 27, 5 60% %

< 2AUA =S ARts-Eol A4
|

2

of 4
i
Ir k2

MY oN

B 2

H o2
(3

o
flo n
o
4o ox 1o -

-

¥

X
o,
2

fr
Mo

d

1

Jgr
ox Mu K1
=2

2

lo N m
fi -lo

1T
lo

Jo
1o
ok
)

=
oz

HE ST L7 Sof u]3) ME SRR B
AL 79 o1 S w7 A 3] AFhE B9
Shick. B3 Q1 gohe 84S PO 3 A%
2 5190 Ao el AL B2 ofF 17l &
20| Bago] ME 0] BTt v WS v, B4

2 21] 1A w ol w1 o3 435

flo o3
ro,
D)
H1
otk
or
=
ofN
o
o
o -
ool
fllo
=)
)
Do)

2 Lorlr § o
No= >
- mL_ﬂ,
HS]:O£>’EHU
o B
Eﬁﬂgmﬂ
—‘;m_:cifd

oﬁo{NHU%HN

r_;Er-lDONF-.(;_g

e R
2 = E g

o x W jo -

o &% &

O.>|’1_4:lo ‘_‘l'ﬂ:

Hﬂj%mlmrﬁrﬂ
N ol N[

Eir;iozﬁ
%megé_

FE‘{)JEF—F

\‘Jl‘m—ﬁgﬁo}o_ﬂ
o @

Mo r
o
i
o
=2
§=
r
10 9 qgo ™ Mo 3o XN 20 30

oh
©
©
2
L)
o
o
>
>
Wmor

TS}
I Ao
o
(o
B
1
1o

o
[m ro
oﬂ,ﬁ_‘@l‘
sz
lo (& ~
e
R
oI
ﬁl‘ll‘_w{J
ﬁ>ﬁ_{ﬁ
©° o
S
o =
m“L
=
H'Ulg
L ju
ot

oft,
el
Y
o
U
Mo
15
I
o
0
—

(98]

!

~

=

1o

otk
et M
2 4T %0

< of

my o 8 o[> o} O

(.0
N
52
e
g
o
2
<t
2o
mO
s
30,
|o
fal
ull

Y
1P
2

>

m
o

o,
i
2
Gl
20

lu}
2

o
u

B

g
filo
£
1o
o}
BN
9‘1"
N
5
32
filo
1o
Wi
2

Jo
1o

ol
e

20
N o b oum HUOIE Y oy

N T e
lo =

i
9
o\l
N
rE
(o]
N e
)
0,
™
HT
2
.
O |
1o
i
sy 2

>

=T
o

LhekskehFig 5). 2, SOl S gl
2 ghole] 2 fRIF R AAEAA £
Aol U] LA 6~ 7] 2 0] 011
ol 40 % SF5E BN A A ol
fol utet $AZ R Fejulgt 2tol7t gl
ol ¥t Ak A7} ol &-& E 1 055k 2
A EAE ] RS olopy]  uf I ErS L
Al 2748 212 Ego] HA) 2o, HE S 1
o g me YEHER ojopy] StejetE ANk
S 2R Y +6dBE 5 Tol S g2
3= Zl0] SAkagel o EH e 5 9
AARREEE ol Al S 2] w7}
Tk ag kol Baeha 5 tolE
A 253 2O A& =S el AR sk
ZAHTh E-Eo] 9kth Picheny 579)

N

]_

oy 19

52
(s

1)
o
L.

.
TR

o ©

-~

ol md &

-

p

4 B e B ol e o

ox rE o o rg
ol

Moo 1o

[
H
<
t
2
-
rr
i’
O
et
>
oX
30,
Rl
_|>i
2
[>
H
Ho

The Journal of the Acoustical Society of Korea V0l.32, No.5 (2013)



436 A, 471

HHEALS Sloto] 7120 DA TR FE
& Z AT ST Do), 6-79) o B2 E
Tt AT AL o] FAL hg RS
A B2 23 8 ok ek 2 7] o (working memory)
o] g3l AFS BAISH= olelgol Gk
Fig. 491141 LFeRch uke} o], 20 % 214 2 el 4 %)
wgo] the Az Wigh 2 S| uls) FEHAA
W BRI E GBS Kol A AHEH 7
o129] FAleg, H42 o] t7h e oz
Safof Brhetel 207e] Sa & EikElof 9)
o1, AT H 0 2 284 H e ThE Tol W] B

=2
=oll Blsf AR o

oA Zgi7]0lo] B aE|9w, 1 Aah ke B
QA =7} et Aow BAEch Ag ik
5 2 AN AT BAS E7 wjet wE ), o] 2o
SAE o] el 7L ik 0 @ 20 2hE of
e el $2 o mr o s mejuslA v

A SEERES-]

o) LhehLb -0 @Ako] stel mhed g ) 7 vish
52 A= gL
£ A7 AePg oA,
_]

et
2
1
2
A
i
A=)

>
@
[o
N
R
%)
flo d
S
-0
=)
[o
u)
~
11“
Hu
iis
1%
QL
by I

%
=
(&
°
L
L

o

©
30,
rir
o
o2
o
)
e
10
|
ox
i
Ly
e oo
1 e g
o

s
o
%,
)
2
ut)
2
oL
N
o
2
4
ol
o

o 1px
b}

o

Ve

ille

o

u

o

>

4

lo
(E
L
<
)
S|
o
30,

g J
2
o
)
o)
2
o O o
©
>~
20 0 O Ay gt AL mo mE AL opx NooX

B
it
o

N
E
ol
1o
ot
E

o I
S
2o
L
>
fu
4
i)
o
mlly
tlo
o 2

r
2
l
i)
kI
t
v
>
M
b
et
o
>
BN
2y
min
il

ko o Mo o

Sl
X
-0,

N
1

2

%

0 U

o

=)

i

b
H

gl

Y, rir
o
1o
=)
N

fr o

oo %
2
=
%
>
H1
jukad
H1
¥0,
X
e
oy
p‘L

|
o
or

)
o2
ot
flo dlo
1% o

o g
e ot

=
e
i
ox Ho
0
rr
i
re oo
2
O dlo
)

247

o] Ak, HZPgoNQle wakel o] Aol Tk Al
9] B 2] B 5Q1A) 22 SISIA B W E} 1=
2 7l gelop et e n R F4 ATES Fa}
of 2] &Alofu} sk QI3 A9 Tl Q1%
2 BE 59 B0 S-S A Hatl = oS
RIS Qlo] Q1A w7} Zhaahis thaRrE A
A BHE] 7|2 AN, A o] Z2
M-S Eatol Wae gl HZH B S Ao
W B A BET 5 U | EARE B8
cha Ju] 7} 912 Holch

V. zd E

References

1. R. M. Uchanski, “clear speech” in The Handbook of
Speech Perception, edited by D. B. Pisoni and R. E.
Remez (Blackwell Publishing Ltd, MA, 2006), pp.
207-235.

2. M. A. Picheny, N. L. Durlach, and L. D. Braida, “Speaking
clearly for the hard of hearing I: Intelligibility differences
between clear and conversational speech,” J. Speech Hear.
Res. 28, 96-103 (1985).

3. M. A. Picheny, N. I. Durlach, and L. D. Braida, “Speaking
clearly for the hard of hearing II: Acoustic characteristic of
clear and conversational speech,” J. Speech Hear. Res. 29,
434-446 (1986).

4. J. C. Krause and L. D. Braida, “Investigating alternative
forms of clear speech: The effects of speaking rate and
speaking mode on intelligibility,” J. Acoust. Soc. Am. 112,
2165-2172 (2002).

5. R'M. Cox, G. C. Alexander, and C. Gilmore, “Intelligibility



10.

11.

12.

13.

15.

16.

17.

18.

of average takers in typical listening environments,” J.
Acoust. Soc. Am. 81, 1598-1608 (1987).

. Z. S. Bond and T. J. Moore, “A note on the acoustic-

phonetic characteristics of speech produced in noise and
while wearing an oxygen mask,” J. Acoust. Soc. Am. 85,
907-912 (1994).

. V. Hazan and D. Markham, “Acoustic-phonetic correlates

of talker intelligibility in adults and children,” J. Acoust.
Soc. Am. 116, 3108-3118 (2004).

. H. M. Parkand H. S. Jang, “Recognition of time-compressed

words in adults and children,” (in Korean), Audiology, 8,
34-40 (2012).

. Q. Fu, J. J. Galvin, and X. Wang, “Recognition of time-

distorted sentences by normal-hearing and cochlear-implant
listeners,” J. Acoust. Soc. Am. 109, 379-384 (2001).

L. L. Riensche, N. L. Slate, and L. E. Lamb, “Normal-
hearing teenager’s performance on time-compressed sentential
stimuli,” J. Aud. Res. 25, 14 (1985).

D. S. Beasley, S. Schwimmer, and W. F. Rintelmann,
“Intelligibility of time-compressed CNC monosyllables,” J.
Speech Hear. Res. 15, 340-350 (1972).

D. Barac-Cikoja and S. Revoile, “Effect of sentential
context on syllabic stress perception by hearing-impaired
listeners” Spoken Language, 1, 173-175 (1996).

H. S.Jang, J. H. Lee, D. W. Lim, K. W. Lee, A. R. Jeon, and
E. J. Jung, “Development of Korean Standard Sentence Lists
for Sentence Recognition Tests,” (in Korean), Audiology, 4,
161-177 (2008).

. R.M. Uchanski, S. S. Choi, L. D. Braida, C. M. Reed, and N.

L. Durlach, “Speaking clearly for the hard of hearing IV:
Further studies of the role of speaking rate,” J. Speech Hear.
Res. 39, 494-509 (1996).

K. Kirk, D. B. Pisoni, and R. C. Miayamoto, “Effects of
stimulus variability on speech perception in listeners with
hearing impairment,” J. Speech Lang. Hear. Res. 40, 1395-
1405 (1997).

S. Y. Shin, J. C. Shin, and M. S. Yoon, “Effects of speech
rate on the sentence perception of adults with cochlear
implantation,” (in Korean), Korean J. Speech Sci. 13, 47-58
(2005).

M. A. Picheny, N. L. Durlach, and L. D. Braida, “Speaking
clearly for the hard of hearing III: An attempt to determine
the contribution of speaking rate to differences in intelligibility
between clear and conversational speech,” J. Speech Hear.
Res. 32, 600-603 (1989).

G. Hickok and D. Poeppel, ““Towards a functional neuroanatomy
of speech perception,” Trends Cogn. Sci. 4, 131-138 (2000).

=
‘l“ai

3t
Ened ik

K19] BAIA o vl 3 437

Aol AR A 2 5 19] . TRt o d
% 10749] ©J) gz Bt 2} A

7)8] Ghol i 4 28,

. o] 7paf B7ole} opo] oLk

. FAE 4 T8

- SFel W ool Eofeka.

L OF FFe) Fol2 A EAS.

L QuS X Aol EHu

Wt sh= AREE B sl= 918

=0l &

- FEE o) W7E g2 Qo 4sljof qitk

Ol uja|lu|lsr|ww|—

. 73o| BAE & 2Tl HAA.

10. ksl B W7

» 8t 2 xH(Woojae Han)

20113 82 Univ. of llinois at Urbana—
Champeign (ULC) FZISFHS (4AD
2011 9% ~ Fxi: ShACistm AHoiH
2SR YA Zus
fX|24, 21012IX]

2ts
==,

P
e
0z
Hr
o
~
0 4
12 e
N 0|'-|

» § X &(Jyaehyoung Yu)
2012 28 SHEOistn AoFZiste
2N (stAD

2012'4 3 ~ SixY: StEcistm Uty

The Journal of the Acoustical Society of Korea V0l.32, No.5 (2013)





