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Abstract

This study investigates the relationships between rhythm and fluency indices and listeners’ ratings of the rhythm and fluency
of Korean college students’ English paragraph reading. 17 university students read and recorded a passage from “The North
Wind and the Sun” twice before and after three months of English pronunciation instruction. Seven in-service and pre-service
English teachers in graduate school assessed the rhythm and fluency of the utterances. In addition, the values of 14 indices of
rhythm and fluency were extracted from each speech and the relationships between the indices and the listeners’ ratings were
analyzed. The rhythm indices of the speakers in this study did not differ significantly from those of native English speakers
presented in previous studies in %V, VarcoV, and nPVIV, but were higher in AV, AC, and VarcoC and lower in speech rate.
The level of rhythm and fluency demonstrated by Korean college students was comparable, at least in terms of objective
values for certain indices. The fluency indices, such as percentage of pauses, articulation rate, and speech rate, significantly
contributed more to predicting both thythm and fluency ratings than the rhythm indices.
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FAYS W W AELS RBY B Q2 Wi AP
o QAW B2 57 <lole] o] Al ZINrE BolA,
8 7] Wol A, Bet 71k Woli=x) o] o] 2)E Al
B EFT U AGIE BTE, AN S SPAE A9 2
o 2R 127} g 03_ 7} @TH Thomson, 2015; White &

i‘:ﬂ ol glE 8Aa
= A Aol gE

ke = g
A g, esd 54 B ddst
A, FAAR] A FE Sl Aol 9] Bls AAIE ERskE e Al
=71 EelA A= 3 Q) th(Deterding, 2001; Grabe & Low,
2002; Ling et al., 2000; Mariano & Romano, 2011; Ramus et al.,
1999; White & Mattys, 2007).
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Table 1. Rhythm indices
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Ramus et al. (1999)

ul§]_ 5\_1: oﬂ XATf
ol x4
PVIC | A8 Wio] A F

Ling etal. 2000) | "Y1V

Deterding (2001) \% =49 Wo] A&
A5 7be] o dolof tgt

Dellwo (2006) VarcoC wE A g
B zke] et dolof tgk

White & Mattys | "0V | %% #zbe] ] &
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750] FrA TS Al el e A A kst
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Adapted from Chung et al. (2008) with CC-BY-NC.
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Table 2. Fluency indices
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Bt Foiz} 778 9] BEAE 7 A2 % FAE flElA] psych’
7] %] (Revelle, 2022)°l] 3+ ‘cohenkappa’ 7152 E-23+%
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Table 3. Descriptive statistics of thythm and fluency ratings

37t 2k Ry BFAx}
AR 5.89 1.03
ER= A 6.24 1.13
A 6.07 1.08
AR 6 1.08
379 AR 591 1.26
A 5.95 1.16

Time

-
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=
B Post
Rhythm ot Fluency
P 1. Y5 2 8 AH W2 ER
Figure 1. Boxplot of rhythm and fluency ratings
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Table 4. Descriptive statistics of thythm and fluency indices

A 2+ oy Riaaa b
AR 40.51 2.67
%V AR 41.53 241
2 A 41.02 2.56
AR 65.23 11.23
AV AHS- 69.15 10.78
2 A 67.19 11.02
AR 81.55 10.86
AC A 77.92 8.69
k) 79.73 9.86
A 62.44 8.11
VarcoV A 66.49 10.07
A A 64.47 9.23
AR 56.62 4.96
VarcoC A% 56.66 4.45
A 56.64 4.64
AR 65.35 4.71
nPVIC A% 65.67 3.27
ZA A 65.51 3.99
AR 92.54 11.77
rPVIC ARG 90.3 9.03
A 91.42 10.39
AR 66.04 7.13
nPVIV AL 64.37 6.44
A 65.2 6.74
AR 72.4 12.41
PVIV ALS 72.79 11.93
2 A 72.59 11.99
AR 3.19 44
el &5 AR 3.17 38
2 A 3.18 4
AR 3.94 42
S5 A 4.04 38
2 A 3.99 4
AR 18 3.95
FA Mg AR 17.18 3.54
k) 17.59 3.72
A 19.14 5.34
A vlE AR 21.69 4.84
A A 20.42 5.18
AR 26.71 1.83
7150 vl & AR 26.46 1.26
A 26.58 1.55

5. ‘Model 1l 9] ‘R TLE | A]
Table S. Sample R code for modeling

modellh = Imer(RhythmScore ~ pctV+VarcoC+nPVIC
+rPVIC+nPVIV+SR+AR+NumSil+pctSil+pctFW
+(1|File), data=wind_wide)

nPVIV_R <-summary(modellh)

capture.output(nPVIV_R, file = "modellh")

A A gof W5 Y o] VarcoV(E T=62.44; %
HA=8.11)2 9 °1%2 VarcoV(H7=66.49; ¥F T
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T H A7 el FAA LR F | 2] 7t Qe A=
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2022)E AHg-38ll A3 % & PH(linear mixed effect) w472 A A
ST B AT E A FE A BdolA A

=187 (multicollinearity) = A &3ttt #4171 0.5 o]

Q) A5 mlel £

A
WG Bk A k) B $HE sle) 2

Ag7] 94l o

AL AAT F, As 2ls

ZY7y 137014 26

T-%3817] 98 R = = ‘model 1’ &) | A]0]

o 29 ) A3k nPVIV_ROJeH: shl= A gsc.
MY EF EI A 23267} 2 F 2E F1el hshA 871
A

FrJu g A40) 7)oi7k ws g, 34 B7)

of thaliA = 9702 Bmdel A foju| gk 2] 4=2] 7]of 7} A= 9]
th P 2d Z ojd Ko Pyt A4E dEshs Aid L

2 A

nlaaly) $lald A8 5wt

B4 47 2

¥l AIC(Akaike information criterion)®} BIC(Bayes information
criterion) %=, BICE AH-8191 Tt} BICE AICH] H] &) &3 W=9)
B e Bololg Fi Fxe]] izel, o

L eSS

igﬂ o] B )

a =

& TF] fFElsh] molt.

BICY] Fko] v

542 1 #3HAo] & K dlo]tKChakrabarti & Ghosh, 2011).

=T -1 e

¥ 6% 3 72 B F7ke 554 Fotel wish 2k mdle] &gk
AL BICSF AICE £ HojFa v} A&

BE Q530

7 maE ol A5k folv]d JFL VA1 A,

2 wjasgict.

BIC7} w2 A

M

F9 A estimate) = AoH1A Fotnr) SAe) 25 Hobeh 73
X 397k 242tel G Aol A FE 47he)

o

19 33} o] R0 FH3

6. 25 H7hol vl @ wao) 4
Table 6. Model fit on rhythm ratings

e % 2

nd BIC AIC
Modellh 114.75 94912
Modelld 115.26 96.945
Modelle 116.40 96.554
Modellb 117.64 100.849
Modelli 118.39 103.126
Modellf 118.65 95.757
Modellc 121.35 104.563
Modella 124.98 99.032
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7. 534 B7hol @ mae] Ay
Table 7. Model fit on fluency ratings

L] BIC AIC
Model2f 102.72 79.830
Model2i 104.54 89.273
Model2b 107.02 90.225
Model2j 108.82 87.451
Model2a 108.88 82.928
Model2e 109.50 89.652
Model21 110.76 87.866

Model1h; 25 @70 ojxj= g Model1ds; 25 @70 ojx= g5

- 047 s 088

VarceC - 088 deltaC - 0487
] 063 — 093
G- 085 088
= o -082
o
cgas ——BE A
gL _ggem
1007 0486
086 -1.06
0 4 o 2 2 50 40 e 0 @
Estimates Estimates
Modellest 25 77t ninle 5% Model1bst 25 77i0) nixis 32
L i) 045
-04&1
081
085
089 0e1
083 L Ghgges
oLy T 089
100 100
087 048
Y 20 o 2 @ 50 40 20 o 2 4
Estimates Estimates
=Sy o Sl X
a2 95 Wt Rl AR E 5

Figure 2. Plots of the model fit on rhythm ratings
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Figure 3. Plots of the model fit on fluency ratings

o o= 29 F modellhell A=
S (p=004), 23} % (p=.004), nPVIV(p=.036)
AF } Fefulgk 7jolE shs Zo® uekuth
Modeudcﬂw FA HE(p=004), 5 FE(p=008), '3} &
T (p=005) 5 37H4 21577}, modelle®l A= 4] Bl E(p=.005),
Z5 H5(p=.003), 3} 45 (p=.005), %V(p=011) & 47]2] A
T7} model Iboll A= FA] H]-E&(p=.007), & &% (p=.005), &
S} £ 5 (p=.006) T 372 A7t Feu| et 71 & st A o=
LFERSLTE
34 G 71l tst o5 B2 5 model2fell A= 715
(p=057), T4 B]E(p=013), = £ 5 (p=.009), 23
rPVIV(p=026), nPVIC(p=041), AV(p=046) =

2% Bkl o 74w
(,Foo4) & &5

A

o] Hl&
Z12(p=019),
7708 A7k,

model2iol| A= 23} 45 (p=.002)2} VarcoC(p=.009), %V(p=.046)
5 370 A7, model2boll A= FA] H]E(p=.038), v £ 5 (p=.044),
%V(p=031) 5 371 A<, model2joll A= 23} 45 (p=011)}o]
Folu| g 71015 ek A o % YERTE

4. +=944&

33 B2k A9HE w4 W} ol A ko] Wt
et e IR B W) 0 G AL el
o AL Bl 3 9 Al thal A 2 %
o 25k, BAA AR ) R, A B
SN E 7} 84 Qgkrhe AAS B2 5 9t

5 19 A EES o)) M E HaE

o] T3] o] FolAof & Zlott.
s

5B A H7 S gkel AR, AL Bt 14 v
e w), BAH 07 foln|et 2fo] S whsA] Ealith o] A
Qo B A% £UE T W), F 157 B AR,
A5 34 Pl T 7)elaA FaA S-S Bl
it wal B8 B R Y AR gE W A A
T3t VarcoVE A 28k AF, AR H i 4= 1ol BA1Z
& il Ao)7} glol B ke fake A woln
Atk
AT, FESoF & HE BF Y F34 Ag7 A AT
oA o} dojnisel N B4 g Ao vlal el elr
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Table 8. Comparison of rhythm index values
A
. T Hell5r 1 2 3 4 5
2|
%V 41.02 | 40.1 | 382 - 38 -
AV 67.19 | 46.4 | 452 - 49 40 27+
AC 79.73 | 53.5 - - 59 | 50 Fdk
VarcoV 64.47 - - - 64 -
VarcoC 56.64 - - - 47 -
nPVIV 65.2 - 79 | 572 | 73 50 $-RF
PVIV 72.59 - - - - 60 -1k
el S5 3.18 - - - 52 -

9] A 1S Ramus et al.(1999), 2= Ling et al.(2000), 3’
© Grabe & Low(2002), ‘4"= White & Mattys(2007), ‘5=
Mariano & Romano(2011)%E 7}1Z1t}. Grabe & Low(2002)%}
Mariano & Romano(2011)% = Aol A AH-8-3F A3} FA st %]

T2 92 A A% datolth Ramus et al.(1999)°14+= ©]
AT L A ES ¢l Flo] o2l A9 S ¢l
243k Z10] 31, Ling et al.(2000)91 % A3 A2 A=
R, > 100E I FARE0] 8BS FA 8 Ao
t}. White & Mattys(2007) = 3+ J & Zolo] &% 5715 912
A& 23 A 3ol v}, Mariano & Romano(2011)%l:= A &5 4]
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