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An Acoustical Analysis of English Stops at the Initial and After-initial-/s/ Positions

by Korean and American Speakers

)

Yang, Byunggon

ABSTRACT

The purpose of this study is to compare the acoustic parameters of English stop consonants at the initial and

after-initial-/s/ positions in a message produced by 47 Korean and American speakers in order to provide better pronunciation

skills of English stops for Korean learners. A Praat script was developed to obtain voice onset time (VOT), maximum

consonant intensity (maxCi), and rate of rise (ROR) from six target words with stops at the positions in the message. Results

show that VOT and maxCi were significantly different between the two language groups while ROR wasn’t. The Korean

speakers generally produced the stop consonants with longer VOTs and higher consonant intensity. From the comparison of

consonant groups at the two different positions, the Korean participants did not distinguish them as clearly as the American

participants did at the after-initial-/s/ position. Finally a comparison of each language and sex group revealed that the major

difference was attributed to stop consonants in the after-/s/ position. The author concluded that Korean speakers should be

careful not to produce all the stops with longer VOTs and higher intensity. Further studies would be desirable to examine

how Americans evaluate Korean speakers’ English proficiency with modified acoustic values of English stops.

Keywords: English stop consonants, after initial /s/, VOT, maximum consonant intensity, rate of rise, Korean speakers
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Table 1. Numbers and ages(mean) of participants
for acoustic analyses

Korean male |Korean female | American male [American female

Rec. No. | Age |Rec. No. | Age |Rec. No.| Age |Rec. No.| Age
29 2 23 1 42 6 45
32 3 19 16 21 9 48
34 4 29 19 53 10 35
10 34 5 50 23 43 18 39
11 26 13 50 25 57 20 27
12 31 14 22 33 21 21 37
15 42 16 30 36 60 32 50
17 21 19 21 59 30 35 60
18 25 22 19 60 18 39 59
24 42 25 34 62 30 50 29

26 |23 31 [18] 6 | 21 | 76 18
27 |51 32 |35 - - - -
- -] 33 [30] - - - -
Mean |34.6 323 39.3 414
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S4FES AF3a = The speech accent archive(2013)ll
A A =l vl S4S HFE A 553
ot o] RolEo= 3 2L FoZQd AGE FEY g
EE AR50l AAzgA YA 3t 533 AR5E AT

ot

Please call Stella. Ask her to bring these things with
her from the store: Six spoons of fresh snow peas,
five thick slabs of blue cheese, and maybe a snack for
her brother Bob. We also need a small plastic snake
and a big toy frog for the kids. She can scoop these
things into three red bags, and we will go meet her

Wednesday at the train station.
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o] MolEol= @A °F 17008 FAILE AFstL 9
o o oA A= FoAstAe} vj=Ql deisiat <
AT O, 7 Aol A 10997 Ao FRE Hok
WE S AFEHAN w2 Qs Tl GoldWave
(v5.69)9] ZHF 282752 ARgste] =53k o o e
o 540l i A7) wEol BT 10 dBEE FFHst Ha
3 TF2, PCM signed 16 bit mono2] FENE 44.1 kHzo| E2
22 ATk
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o] 24 o= FIL fp, t, 9} BIE Ao gt 2}
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A g oz ok Boage
APANTE o 7F JaE SAHLS PHE2009)2)
EE o] &34 Praatel] @7We] 3L F

o] ZgE B4 2IYEE o] Ao HFof oA s

soundNameS$=selected$("Sound")

select Sound 'soundName$'

lcall®] 2HE5 E4

token$="call"

Edit

editor Sound 'soundName$'

Show analyses... yes yes yes no yes 10

Spectrogram settings... 0 5000 0.005 30

YAicIet SH0s M5 M3S (2013)

Intensity settings... 30 100 "mean energy" yes
Pitch settings... 75 1000 Hertz autocorrelation automatic
IVOT duration &%
pause Select "call" the consonant segment to analyze VOT.
vstart=Get start of selection
vend=Get end of selection
dur='vend'-'vstart'
durms=round('dur'*1000)
votdurms=durms
Select... vstart-0.015 vend-0.015
Iconsonant dB2} ROR 4
Pitch settings... 1000 2000 Hertz autocorrelation automatic
pause Select the consonant segment to analyze max
...consonant dB and ROR
maxCi=Get maximum intensity
rstart=Get start of selection
rend=Get end of selection
dur="rend'-'rstart'
durms=round('dur'*1000)
loop=durms-1
timepoint]="rstart'
rormax=0
for p from 1 to loop
timepoint1="timepoint1'+0.001
Move cursor to... timepointl
db1=Get intensity
timepoint2="timepoint1'+0.001
Move cursor to... timepoint2
db2=Get intensity
dbdiff=db2-dbl
if dbdiff>rormax
rormax=dbdiff
endif
endfor
Move cursor to... rend+0.015
print 'soundName$"tab$"token$"tab$'VOT:'tab$'
...'votdurms:0'"tab$'ConsdB:'tab$"maxCi:0'
...'tab$'ROR:'tab$"rormax:0"newline$'
Close
endeditor
select Sound 'soundName$'
Istore®] TEF 4
token$="store"
Edit

editor Sound 'soundName$'
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fappendinfo result.txt

select 'soundID'

o] 23YE taA] 1HH3] AwstH, ZetE Aol
e 4% HAAAA A o, WA “call’e] FES
o] gtdFA AR RE7EA Q] AIF A AZH(Voice
onset time: VOT)S ZA3t1, VOT73HY] H4S U=
(maximum consonant intensity: maxCi)Z} SEH FH A Ho
A 7P =8 45E =8 (Rate of rise: ROR)S A& =2 =43
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Figure 1. Measurements of VOT, maxCi, ROR in
words, store and toy by a Korean male speaker
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Figure 2. VOT means and deviations of the English stops

in the words produced by the Korean participants
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Figure 3. Maximum intensity means and deviations of the
English stops in the words by the Korean participants
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Figure 4. ROR means and deviations of the English stops
in the words by the Korean participants
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Figure 5. VOT means and deviations of the English stops
in the words by the American participants
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Figure 6. Maximum intensity means and deviations of the
English stops in the words by the American participants
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Table 2. Statistical results of acoustical parameters on

each word produced by the Korean and American

male and female groups (n=24)

Group male female
Word | VOT dB ROR VOT dB ROR
call .190 .069 .928 331 .005* | .072
scoop | .002* | .032* | .151 .001* | .000* | .055
toy .525 786 069 | .030* | .093 .608
store | .011* | .880 .651 .093 150 955
pea .004* | .004* | .151 .865 | .002* | .013*
spoon | .000* | .211 487 | .006* | .003 .569

*0<0.5
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