pISSN 2005-8063 DEI-_+_ EIQI‘ %*o-' J-l_l--é-l' )

eISSN 2586-5854 b |

10 M B 3| A

SRR RN
2022. 9. 30.
Vol.14 No.3

4149 Phonetics and Speech Sciences https://doi.org/10.13064/KSSS.2022.14.3.041
pp. #1-

—

M) Check for updates

A study on the predictability of acoustic power distribution of
English speech for English academic achievement
in a Science Academy”

Soon Park - Hyunkee Ahn**

Department of English Language Education, Seoul National University, Seoul, Korea

Abstract

The average acoustic distribution of American English speakers was statistically compared with the English-speaking patterns
of gifted students in a Science Academy in Korea. By analyzing speech recordings, the duration time of which is much longer
than in previous studies, this research identified the degree of acoustic proximity between the two parties and the predictability
of English academic achievement of gifted high school students. Long-term spectral acoustic power distribution vectors were
obtained for 2,048 center frequencies in the range of 20 Hz to 20,000 Hz by applying an long-term average speech spectrum
(LTASS) MATLAB code. Three more variables were statistically compared to discover additional indices that can predict
future English academic achievement: the receptive vocabulary size test, the cumulative vocabulary scores of English
formative assessment, and the English Speaking Proficiency Test scores. Linear regression and correlational analyses between
the four variables showed that the receptive vocabulary size test and the low-frequency vocabulary formative assessments
which require both lexical and domain-specific science background knowledge are relatively more significant variables than a
basic suprasegmental level English fluency in the predictability of gifted students’ academic achievement.
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Table 1. The descriptive data for WT, rVST, VQ and ESPT

B A8 B EFAx | ZFEeA
WT 80 84.058 10.590 1.184
VST 80 87.106 14.097 1.576
vQ 80 76.675 26.861 3.003
ESPT 80 605.625 45.853 5.126
4550

WT, written test; rVST, receptive vocabulary size test; VQ, vocabulary
quiz; ESPT, English Speaking Proficiency Test.
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Figure 1. Long-term average speech spectrum (LTASS) distribution of
American English (n=30)
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Figure 2. Long-term average speech spectrum (LTASS) distribution of
Korean students in a Science Academy (Above: according to high, mid and
low levels of English Speaking Proficiency Test (ESPT) (n=15); Below:

according to written test high, mid and low achievements (n=15)]

¥ 2. A7) LA(WT), 84 013 2717 AHrVST), 13 FAZ(VQ),

ESPT 7337 &4

Table 2. The correlation between WT, rVST, VQ and ESPT

Wy WT rVST VQ ESPT
0.665 0.758 0.493
WT 1 +=7.872 +=10.279 =5.005
p<.0001 p<.0001 p<.0001
0.665 0.553 0.373
rVST +=7.872 1 =5.861 =3.552
p<.0001 p<.0001 p=.0007
0.758 0.553 0.362
vQ =10.279 =5.861 1 =3.430
p<.0001 p<.0001 p=.0010
0.493 0.373 0.362
ESPT +=5.005 =3.552 =3.430 1
p<.0001 p=.0007 p=0010

WT, written test; rVST, receptive vocabulary size test; VQ,
vocabulary quiz; ESPT, English Speaking Proficiency Test.
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Linear Regression between rvST & WT

vsT

Linear Regression between Vocabulary Quiz & WT

100~ )

va

Linear Regression between ESPT & WT

100~

540 570 600 850 560
ESPT
N=78

9 3. 47 M ZH{rVST(receptive vocabulary size test), VQ(vocabulary
quiz), ESPT(English Speaking Proficiency Test) & WT(written test)] X
AR AR =
Figure 3. Linear regressions between four variables [receptive vocabulary
size test (rVST), vocabulary quiz (VQ), English Speaking Proficiency Test
(ESPT) & written test (WT)]
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