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Characteristics of scenario text reading fluency in
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Abstract

Reading fluency refers to the ability to read sentences or paragraphs accurately, quickly, and with appropriate prosodic
expression. Most reading fluency assessments exclude expressive ability because it is difficult to objectively measure.
Therefore, in this study, we examined all elements of reading fluency by analyzing prosodic characteristics of reading
scenario texts to maximize expressive reading. The subjects were 30 male students in the first and second grades of middle
school (15 normal and 15 poor readers). To analyze the accuracy aspect, error types at the syllable level were analyzed for
each group, and related acoustic variables were measured and examined in terms of prosodic aspects. The reading accuracy
analysis showed that the poor reading group had a higher error rate than the normal. In terms of error types, the normal
group showed the order of ‘substitution>omission>correction>insertion>repetition’, whereas the poor reading group was in
the order of ‘correction>substitution>repetition/insertion>omission’. For the speech tempo, the dyslexic students were
slower than the typical students for all sentence types. The prosodic variables also showed a high frequency of accentual
phrases (AP) and intonation phrases (IP) in sentences along with a wide intensity range.
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E1LAT EAA (TEAC, Santa Fe Springs, CA, USA) 55715 AHg-3slo] ¢17]3
Table 1. The information of subjects Ae] 274 o] )l -85+ THcondition: 4,400 Hz sampling
vk 8l 7] 57184 rate, 16 bit quantization, mono)
(n=15) (n=15) z p-value =0 A gkt A 2l7] A AlZ3 5 A 7
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05" <001 oloj A, TA3t= §F 7S] Al(scene)ell i3 EH’*XPﬂ OPOlE’rO]
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n gk, 2 Qe i o] el o S A ol A e 4%
olu] &9 9] §171E AHE3te] &7 oAl Sl e o H-E E
Aatgict ®iel tigh A2 3 300 A A F3ATh
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Table 3. List of measure variables
2k [ ax EE EX)
, | R A, R AL 5 e
o T, > > H H» © = o©
S i 28wl A 24 o
en| BNENNIRE SATE |edt
e L g FASNHER)LE e R | /2
T e | ANE AN LR F A5 E FA S
TETE 2 AR F ASAME)OE A JE
FA glo] Ao wigntoZ Ade
AP I tewel o8 4
se[ AT | wmAtdEd S esr |
SERS | SR Hughel A Hags WA Hz
AEWS| Bl Hoighel A HAagES WA dB

AP, accentual phrase; IP, intonation phrase.

2.3. 57

ZA) E244-2 SPSS(version 23, IBM, Armonk, NY, USA) &
IS ARSI et o84 S Q] f4 BAEE
getalr] S8 AE A 3 MR st AUl T, &
2748, &3t TS A Ul AR St £ 49 WE5H
FAHEA (mixed effect four-way repeated measures ANOVA)S- 21
AlBFATE A7 Al thER|aLE QIS 15 2/ Bonferroni
wygo g Ao, ek v AE dsago] £
SHAl U2 73-9- emmeans coding 3to] tha ]S HS 3
SAtt. o] Bonferroni w7 {0 HIAE 3717 1) € A4
- 0.017(0.05/3), 2707} 7H) ¥ 729 0.025 (0.05/2)= I
t}. SPSSellx = o] & UjZ o= Akt ¥ thA] alpha 0.05
Tz AgE A AASHERE Eolli= 95% o] ol
A 713kl
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Figure 1. Frequency of error types by group
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Fek 3 Q7| E el ek o EEE AR 49} LTk

4. 7E 7S =0 i 71eTA
Table 4. Descriptive statistics for the reading rate for each group

(%F9]: number of syllables/sec)

Eal sk g7

21 | 6.693 (£0.607) | 5.514 (£1.263)

HAE | A2 | 7.075(£0.564) | 5.955 (+1.430)

Atbel o1 43 | 6.861 (£0.670) | 5.717 (+1.229)
P A1 | 7.121(20.856) | 5.165 (£1.351)

oz A2 | 7119 (£1.020) | 4.967 (£1.448)

U B3 | 7.399 (£0.662) | 5.353 (£1.480)

41 | 7.061 (£0.810) | 4.950 (+1.317)

HAE | A2 | 6.944 (£0.930) | 5.126 (x1.275)

Athel o A3 | 6.962 (£0.785) | 5.368 (+1.166)
s A | 7.420 (20.971) | 5.972 (+1.423)

SEeRs T2 | 7.827 (£1.172) | 6.082 (+1.889)

U A3 | 8.116(£0.994) | 5.774 (+1.771)

A | 7.480 (20.775) | 6.644 (x1.312)

HAE | B2 | 6.720 (+0.886) | 5.345 (£1.476)

A3 | 7.131 (£1.159) | 5.562 (+1.356)

A 23 P A | 6.443 (£0.977) | 4.857 (£1.169)
o A2 | 7.118 (£1.284) | 4.333 (£1.001)
YB3 | 8333 (1.045) | 6.467 (21.601)

355 YIS R el S 49 IS BARA o7 7
g3t Aot WA 2wk A3 Ak, A 2 frelst 2fol & &
AVSFITHFA(1, 28)=33.218, p<.001)]. 715 SHYF 2] Ht
A71E e 25508540 Hhd, Antshyehe 297212
wAR S4E o 71 o] Ankeh R wtel vlel] =
T 170458 A T =1 Ao R T
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5. 9714550 U £ 49 WESH BAEY A3}
Table 5. The result of mixed effect four-way repeated measures
ANOVA test for reading rate

Eo A 255

ol g 71 =5A

Table 6. Descriptive statistics of articulation rate for each group

(%F4]: number of syllables/sec)

df F p-value gl R 717z
Ehs 1 33.218 000" A1 | 6.693 (£0.607) | 5.587 (+1.188)
AL T/ 2 1.701 192 FHAE | B2 | 7.075 (20.564) | 6.115 (£1.236)
ANUe] @ EHxd g 2 541 585 ALk 91 A3 | 6.899 (£0.596) | 5.744 (+1.207)
=453 1 3.106 .089 P A1 | 7.121 (£0.856) | 5.386 (£1.160)
R R R s 1 10.958 .003™ J‘j o | A2 | 7.262(£0.833) | 5.341 (£1.400)
EUNST
R s D) 6.957 002" A3 | 7399 (£0.662) | 5.854 (+1.379)
0l 3} 2w 7] o 2 1.189 312 1 | 7.086 (£0.773) | 5.399 (+1.239)
“p<.01, "p<.001. HAE | A2 | 7.010 (£0.879) | 5.327 (£1.229)
= . +0. . +1.
R - 33 7.005 (+0.688) | 5.551 (+1.036)
_ B o Sy e 7.526 (+0.814) | 6.188 (+1.277)
A W &3 A2 A, AvE e FRp=192), T3 94'; Ll A | 7.852(x1.123) | 6.241 (+1.683)
(=089) Mool A F7 37} P2 A ekgroL} wE AR, U3 ] 8.116(20.994) | 6.006 (£1.557)
L == . =1 | 7.480 (20.775) | 6.644 (£1.312)
56)=6.957, p<.01] A=poll = Fa 37} QlAvk T3, Heka) 3 . =
) a ] o e = ero} _ME} £, Aus HAE [ F42 | 6750 (:0.867) | 5389 (£1.415)
AE WS F 0 A 3ol f-23t g5 -go] Iy bl ea 23 | 7.160 (£1.072) | 5.738 (£1.305)
SATHF(1, 28)=10.958, p<.01]. 1H 2, 3 o] & A=A 3 A} P 81 | 6467 (+0.928) | 5.142 (+1.039)
- = = T2 | 7.222 (£1.201) | 4.767 (£0.994)
L BRI Q7| ER A o] A eldlsklz]the]| O] LI o
o RAEA QolFARAARe) A5 dieddlt] v T g 8333 (21.045) | 6476 (:1.580)
3 7157 =5 oM (p<.001), FAREEOlA 9 7]
SR o] o] =’ 7|5 S KAl TtH(p<.001). .
e b e E78 2G5 w0 Ulg B 40 B2 BaHEA A,
A 2 &2 A AT 25E5EA A 3 {2 g alol&
80 soenaro SASFACHA(, 28)=27.376, p<001)]. $171F- s ko] 3
s -3 T 25E5E 29 5716013 o UReh e 29
B 70 7248888 1ol 97| SYR o] AnHEYR el u] 3}
I 65 23153254 A5 o =g A 8= 3 0% gpotE gtk
¢ a5
55 7 25550 Ue &340 w24 BARA A
’ Table 7. The result of mixed effect four-way repeated measures
>0 ANOVA test for articulation rate
Aursty ERERIE
group df F p-value
- G his 1 27376 000"
I 2. HA A Jebd gp|& PR ES =1 2 2238 116
Figure 2. Reading rate by group in declarative sentence AE o <A 2 587 559
i 1 7.661 010
_ e R R s 1 8.375 007"
80 scenario tl}'i}f—ur— 761_ 2 7 726 002**
% _— = i . .
75 g e e s 2 1.737 198
o p<.05, "p<.01, " p<.001.
"
s
2 o A W @k 14 Ak AU FRpe1160lME Fa
55 b FEE A Fk O ZFRA(, 28)=7.661, p<05]7 T
- SHEAFQ2, 56)=7.726, p<01] Wl Fa 97} QIGIek B3,

group

Y 3. AR A S HEE 94
Figure 3. Reading rate by group in rhetorical interrogation
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e
.001), Aol A
o 4= Q1 THp<.001).
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Figure 4. Articulation rate by group in declarative sentences
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Figure 5. Articulation rate by group in rhetorical interrogations
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3.3.1. AT N5 T S

AT 2 BAT 7150 Aol B wim) S8 AN £ 4

2 WS RAHLA Ao 3 83 e

8. 24T 5ol e B 49 R 2 B A
Table 8. The result of mixed effect four-way repeated measures
ANOVA test for number of APs

df IF p-value

Ak 1 18.455 000"
AvtEl @ FH 2 1.345 269
Aue] o EHxH 2 1.077 348
=44 1 2.191 150
R i b e 1 4216 049"
E R 1.504 1.008 353
WS <] o 1.504 766 389

"p<.05,""p<.001.

AP, accentual phrase.

MA 2+ &3 A7 A o7 F- s wo] Anksh
o & ZAATE 03827 H% o] WiEE A o' ek
ARG H=5.404, LRFeAI- G H=5.022) A 7F
)3k 2}o] & 2 BFATHA(1, 28)=18.455, p<.001)]. 7R W} &
A Aol M= 472 A 7ol Jaatg ayot &
SV ATHA(1, 28)=4.216, p<.05]. L £]ol| A&t A& W= 71o] 4

ol

ARG HEHA ok, AV Fip=269), D
150), BIRE(@p=353) HFolA T §-23 a7t STt
9 63 7S A E 0 A 1) S A @] tgk AL
T8 Ang Y ZE AAS Aotk FHAEA ¢17157]
SR > Anksh gzl vial 0.222709] 4 2fo] & Ho]
AT AATEI 9 B2 A E YERTHp<01). T3,
FALE oM 0.541712] B+t 2ol & Holw 9]7] 3718
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Table 9. The result of mixed effect four-way repeated measures
ANOVA test for IPs
df F p-value
et 1 44.652 .000™"
Ay o F 5 2 1.504 231
Alukg] 2 ZEX%J‘/P 2 1.297 281
SRR 1 14.242 001"
R Ex T 1 11.873 002"
) 2 1.655 200
e e R s 2 .140 870

“p<.01, ™ p<.001.
IP, intonationa phrases.
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@71 #1385, LI 3 7E=1.059). 7}

AW &2 1A FJr AU Q. FF(p=231), T3 (p=200)
WA o8 TRV EE R ko FA(,

28)=14.242, p<.01] Aol A= fosh Fadt gtk A
AF7E A E FEAE-S A A, AR A gl
Fro st A5 AFg-o] B UTHEA(L, 28)=11.873, p<.01].

1% 87 9= A4 A e T 2 vERd Zlojth A
ol 71K AW kel vl3) 0.17071 €]
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TE O gol %= A 02 YERthp<.001).
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