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Correlation Between Early Literacy Ability Characteristics and
Phonological Ability of Children With Speech Sound Disorder Aged 4 to 5
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Purpose: This study aimed to help mediate early literacy in children with speech sound
disorders by examining early literacy ability characteristics and the correlation between
phonological abilities.

Methods: The study included 20 children with speech sound disorders (10 children aged 4
years, 10 children aged 5 years) and 20 typically developing children (10 children aged 4
years, 10 children aged 5 years). Early literacy abilities (print awareness, word awareness,
consonant and vowel knowledge, syllable reading, word writing, phonological processing
ability) were assessed to confirm characteristics phonological abilities (total percentage of
correct consonant-revised, phonological mean length of utterance, proportion of whole-
word proximity, proportion of whole-word correctness) were assessed to measure the
correlation with early literacy ability.

Results: First, children with speech sound disorder showed significantly lower print
awareness, knowledge of consonants and vowels, syllable reading, and phonological
processing ability among the early literacy abilities than typically developing children.
Second, it was found that early literacy ability increased as the child's age increased.
There were significant differences between age groups in word awareness, consonant and
vowel knowledge, syllable reading, word writing, and phonological processing abilities
among the early literacy abilities. Third, among the early literacy ability, children with speech
sound disorders had a significant correlation between consonant and vowel knowledge, syllable
reading, word writing, phonological processing ability and all phonological abilities (total
percentage of correct consonant-revised, phonological mean length of utterance, proportion of
whole-word proximity, proportion of whole-word correctness).

Conclusions: Through the above results, literacy disability can be prevented if early
literacy ability is identified when teaching articulation of children with speech sound
disorder and interventions are systematically provided for each subarea and age.
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Table 1. Participants’ information

SSD (=20) TD (2=20)

M SD M SD
Age 4 5220 358 5400 3.77 -1.09
5 6600 355 6450  3.40 96
4 4820 955 5470  9.68 -1.51
REVIT 5 6000 727 6230 568 -79
UTAP2 4 65.68 753 97.05  4.36 -11.39™
(PCC-) 5 7840 1092 9883  1.83 -5.83"

Note. SSD=speech sound disorder; TD=typically developing
children; REVT-r=Receptive and Expressive Vocabulary Test-
receptive (Kim et al., 2009); UTAP2=Urimal Test of Articulation
and Phonology2 (Kim et al., 2020); PCC-r=percentage of correct
consonant-revised.
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Table 2. Descriptive statistics in print awareness in two group
by age

SSD (=20) TD (n=20)
M SD M SD
4 years 4.60 1.26 5.20 1.13
5 years 5.10 1.19 6.00 .00
Total 4.85 1.22 5.60 .88

Note. SSD=speech sound disorder; TD=typically developing children.

Table 3. Two-way ANOVA result of print awareness in two
group by age

Sources SS df MS F
Group 5.625 1 5.625 5.206"
Age 4.225 1 4.225 3.910
Group X Age 225 1 225 .208
Error 38.900 36 1.081

.05
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Table 4. Descriptive statistics in word awareness in two group
by age

SSD (z=20) TD (n=20)
M SD M SD
4 years 4.30 1.15 4.70 1.15
5 years 5.40 .84 5.70 .67
Total 4.85 1.13 5.20 1.05

Note. SSD=speech sound disorder; TD=typically developing children.

Table 5. Two-way ANOVA result of word awareness in two
group by age

Sources S8 df MS F
Group 1.225 1 1.225 1.271
Age 11.025 1 11.025 11.438"
Group X Age .025 1 .025 .026
Error 34.700 36 .964

“p<.01
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Table 6. Descriptive statistics in consonant and vowel knowledge
in two group by age

SSD (2=20) TD (#=20)
M SD M SD
4 years 3.10 2.23 8.40 5.94
5 years 13.30 5.14 17.30 3.56
Total 8.20 6.50 12.85 6.60

Note. SSD=speech sound disorder; TD=typically developing children.

Table 7. Two-way ANOVA result of consonant and vowel knowledge
in two group by age

Sources SS df MS F
Group 216.225 1 216225 10.879"
Age 912.025 1 912.025  45.888™
Group X Age 4.225 1 4.225 213
Brror 715.500 36 19.875

“p<.01, 7 pK.001
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(p.05)].
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Table 8. Descriptive statistics in syllable reading in two group by
age

SSD (2=20) TD (2=20)
M SD M SD
4 years .00 .00 2.50 2.83
5 years 4.10 4.06 7.30 3.97
Total 2.05 3.50 4.90 4.16

Note. SSD=speech sound disorder; TD=typically developing children.
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Table 9. Two-way ANOVA result of syllable reading in two group
by age

Sources S8 df MS F
Group 91.225 1 91.225 8.044
Age 198.025 1 198.025  19.6127
Group X Age 1.225 1 1.225 121
Error 363.500 36 10.097

“pX.01, "pL.001
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Table 10. Descriptive statistics in word writing in two group by
age

SSD (2=20) TD (2=20)
M SD M SD
4 years .00 .00 1.10 1.37
5 years 2.80 2.78 3.40 3.33
Total 1.40 2.39 2.25 2.75

Note. SSD=speech sound disorder; TD=typically developing children.

Table 11. Two-way ANOVA result of word writing in two group
by age

Sources SS df MS F
Group 7.225 1 7.225 1.392
Age 65.025 1 65.025 125257
Group X Age .625 1 .625 120
Error 186.900 36 5.192

“p.01
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Table 12. Descriptive statistics in phonological processing in two
group by age

SSD (=200  TD (z=20)

M SD M SD
4 years 510 347 626 494
5 years 14.00 632 6.00 7.41
Total 9.55 674 1044 898
4 years 2.80 .78 1.26 1.08
iﬁgggm working 5 ars 350 164 117 1.48
Total 312 130 129 1.35
4 years 23.40 1.26 84 1.21
long term memory  Total 24.15 1.18 82 1.02
4 years 3130 383 734 585
5 years 4240 625 686 7.97
Total 36.85 7.61 11.37 10.00
Note. SSD=speech sound disorder; TD=typically developing children.

Phonological
awareness

Retrieval of

Phonological
processing

Table 13. Two-way ANOVA result of phonological processing in
two group by age

Sources SS df MS F
Group 342.225 1 342225  8.839"
Age 2059.225 1 2059.225  53.8137
Group X Age 105.625 1 105.625 2728
Error 1393.900 36 38.719

“p<.01, T p.001

2. ESHHAZZO] OFs, Lt OFs)YE =718)7] 53 Si
gou 2 =9 7F A
1) ZA2EO 0152 =718 2 53 7 AR
iAol ojzo] & S¥(Total PCC-r, PMLU, PWP,
PWQO)o tigt 7]&5 A= Table 149} 2t}

7| =3 slocint 22



Table 14. Descriptive statistics in phonological ability in speech
sound disorder

4-5H| TAZIZON OIS £7197] 53 SAI 8

Ho
orr
i)
r
0x
e

Table 16. Descriptive statistics in phonological ability in typically
developing children

SSD (=20) TD (2=20)
M SD M SD
Total PCC-r 72.04 11.22 Total PCC-r 97.04 3.38
PMLU 7.44 49 PMLU 8.47 15
PWP .86 .05 PWP .98 .05
PWC 41 .10 PWC .93 .10

Note. SSD=speech sound disorder; Total PCC-r=total percentage of
correct consonant-revised: PMLU= phonological mean length of
utterance; PWP=proportion whole-word proximity; PWC=proportion
of whole-word correctness.

TaEgo] ofsel 7|87l FEEQIAE U4, 2 FH
Qal - Rme A °F oy Y &y L9xz L&)z}
S8 58(Total PCC-r, PMLU, PWP, PWC) 7t Pearson A}

Mg AR Z3k= Table 159+ Zth

r
v

Table 15. Correlations of early literacy ability between
phonological ability of speech sound disorder

Phonological ability
Total PCC-r PMLU PWP PWC

Early literacy ability

Print awareness 127 .256 218 164
Word awareness 141 142 126 279
Consonant and 558" 509 451 635"
vowel knowledge

Syllable reading 505" 541 5120 5707
Word writing 514 5477 494 6017
Phonological s01° 525 554 556
processing

"pK.05, “pC01

HoA AR Biel o] 27197] 58 F A2 A4
29l @ ), 2AY 5T BE 32 5% {9
O]-‘HE o]A]_L]_ =

St ATEATE YRt H(p{05, p<.01),
A g QAL RE 22 I fot ATIAIE YEUA

2) Ygt 059l £7|907| 5 SIIB B2 5 2 M
Qul o}m9o] &9 L&(Total PCC-r, PMLU, PWP, PWC)

o] tigt 7[&S5A= Table 163} Zth

Note. TD=typically developing children; Total PCC-r=total percent
age of correct consonant-revised; PMLU=phonological mean length
of utterance; PWP=proportion whole-word proximity; PWC=proportion
of whole-word correctness.

st ofze] 7|7 FE(IAE 4], 2 FH Q4
g AR, S4B 27, SRAY )T 5%
S&(Total PCC-r, PMLU, PWP, PWC) 71_} Pearson AITHEA]
< AASH A3k= Table 173 2t

FoA AARE BlQ} Zo] Uut o x7IS)7| SEIL
SHolA FF A YRR ottt

Table 17. Correlations of early literacy ability between
phonological ability of typically developing children

Phonological ability
Early Literacy ability
Total PCC-r PMLU PWP PWC

Print awareness 192 .188 163 212
Word awareness -.087 -.124 -125  -.086
Consonant and 121 067 062 112
vowel knowledge

Syllable reading 116 .090 .070 119
Word writing -.045 -.071 -.09  -.093
Phonological 023 010 -005 051
processing

o
=0l o B2

o] AFE 4~54 LA ofsy Uut ofE9 7|9
SEQHE A4, 24 FH A4, A mg A, &2 9,
98 27, R4 59)9 BT & 5(Total PCC-r,
PMLU, PWP, PWC) 7t AHAE AwHEQCh A7 Ao

et =oe vt 2

1. HEH(ZA21T0H OFF, 2t OtS)dt A4, BANO
mE 27|87 s8 &4 bl

4~5A] Taepgol obsat AN okge] 2719l 589 SA8E
Bl Ajo] et o thet 2t

AR, QIYE QlAlL. ubigF|Alof olzo] Ydl ofEo| H|g 9-9]
ujsi wokes] Qlso] W fejsjet Aol et stk
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UHE QA2 o AFolut SX AF, Y= oA, A Wk <
A, A |717] 5 QEe] gt AekEel QlAloRs Unt ok
2 340 A% TEe HAKKim et al., 2008). ¥yl ofF5E
2 AHE Ql4o] 3A|of o]FojFoZH 4A] o]Tof= thEE <l
e QAo] F5E] AP 1 Aot gl Ao=E ST 4 Sl
o Aol ofzo]l Ak ofsol Bl Qe Ql4o] ¥ A
< TaEgo] ofsat At ofs9] TAHME 2
Song(2019)9] 9+ ZAmel A|Fict. oj2fgt Laelgof ofs<
W2 QHE A2 AT 27|97 o] ¥FE HF 4 Sk
UAE 4ol Wl wet Iy SAE FEske A Q4
2T o] "cklomax & McGee, 1987). oFs-2 QA=
< o 2R 18 FEsHA Ha 2X 119 sy ES
o|FoiXA Ht. wEhA iAol ofze] A @olt g
A gRIE] gt TRt A= HokA sk I Ee= F
ff Q=] et 14l SRk o] TAsi.

A4, 24 FH X2 44 ofso] 54 ofsHT {oulstA
wokom, waepgof ofsat Uut ofy ol WE RYuIRt A}
ol UEA] Yokt 24 FH Q1A W 3A|o] AT
Hol= 5gon, x| gt A1Z4 HlES ERlsk=
(Kim et al, 2008). =& =i Q14 52 A7 ¢l
st A1 Ssh, A 2Z X4, 4 9]
B2 Aol euE Y dFE F= sHolHx
4 UtkPark, 2014). & A7 diQl 44 oY izl
oz Utt ofEdt Aol flo] ZA FE Qo] HHEEHE A
o7 yeyt 22X FH A4 340 ddo] o|FoXER
A% 34 gaggl ol 7] 24 FH
871 l& Aotk wehA wagAel ofs9 27197 5
Aol 2R FEf dilo] A WA WEsleA AmE "avt
Atk

AR, - Bg AL ThePgol] ofso] Ukt ofso H|sh
FuIoHA Rotom, 44 ofzo] 5A ofFHTt Fon|sHA W
< Zow Uyt 2 A7 Ade 454 S8 AA of
o g9t ofs9 A-mg A4 5¥Z AWE Kimdt
Kim(2009)9] A+ A¥et GAstgicy. &+ Bg A4 5A
Aot (Kim et al., 2008), 541 Folle ofq] Adst &

2 AL HEIHChoi & Yi, 2007). FEIE IHOIA
4, SAlel Aol HASIY A2 ZAZ T o9 HE FH=E
BT 5 U o A BS99l HiEsie] A7) F
< FTY%UHLee et al, 2013). A HE A2 TR 2|
373 &ollA Agolol 9fgt wso] ®HEA] "gsim, £S5 &
9] olgx &Y AL w&oR FEHKChoi & Vi,
2007). ol=gt dzo= Qs Thegol ofsEE Ust ofs
I Zo] Ago] FrRlAA A B XS ESSEAR, gt

=2
A% 28 92 2 o]

of
o off 19 n
L () mlx.l
(¢]

wh & o i qf

obgHTt A Bg AAo] e AL
Yol g WA 4 U ol ok5EY &S A

A FE 97 sEol U A&t Ads] soH=
(Blachman, 2000; Scarborough, 1998; Stahl et al., 1990), ¥
A @g9 SN DA ofse] A - Hg Aol HE
SHA Wdeler] AmET &} 28 x4l 247 dasit
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A, 24 7= Taegol ofso] Lt ol Hls| v
SHA Rokom, 44| ofso] 54 ofFETE foulstA W2 Aow
ekt 38 e 44 R sAlo] ddEske sEolY
(Kim et al., 2008), A}-%S z&o] &t £z9 Ql7jo] ¢
Fe Fe Ao=Z YEITHChoi & Lee, 2010; Choi & Vi,
2007). 5~6A 7154 Z& - S8 ofe2 2914 5Hol
97l W $EE dEsk=d o ¥l sleH, 71sd *
S 220 ofso] gyt ofsHTt @ 97l IAlAN |9
oslA WS £9¥e Hol Ko9 Kim(2010)9] AT ZAue}
AAjIt. 25 FAE & 4 ASH 24 dofeF
9E 1Ecl] 58S +F 24 % "ol £E0E Y
T oo -2 AP 54 97 7Y €52 #HIPcke Ao

= A 2 7] Azo Z2o] F ol

oA, 28 271 44| oksol 5A| ofsETH FoH|sHA &
Kom, Taegof ofzt Uxt ofF AHwol wE {H|Et Ao]
© UBA Yoith 271= 5A SRt F245H ddtlke 59
(Kim et al., 2008)2& & ot H5F Ao] F7Hl] w=h @8
#7] sgo] Wdsls AoE Yeyth LA ol Hdol
Aut oz HeETE W ko] Jout FYuRt Aol= F= A
o= Uesith 54 o9 daegol ofs Hdo] gyl ofs A
ool Hjsf 7] Wox ¥ £S5 HGtKKang, 2020; Min
et al, 2015)= A A= £ A+ 23t ki Zol7t glont
2 A9 27] Il A" st ALY A7t g &
of 29 I G oH AY dFtes TF 29 7] A= o
7+ Aolg HQl Ao sjMEr, A7) Wd2 do] FIE|
el dgo] olRojF]omx ThE Qo] G0 Hls| P4 &
i w85 HAske Aol BrhKo, 2007). L, A
of o}e2 £ o] &7] T A S vHTy &
HKang, 2020). @2tA, 27] dgdo] F43] o]Fojx|= 54 o]

ol

=

BN
[o
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Eh)
ol

& appelgo] okEe] 47] WEe Y 427 B4 4202 1
olq AMET Wedt A 22 A9} tEo] A% A}
= g,

XA, 24 5L wagHo] ofFo] Ul ofso] H]
FojulsHA] Wrom, 44| ofso| 54| ofsHCt foulstA W
Aoz yepgtt B Ao SLA4E 53 32904, 227
o, S24HsfoR FLHSIG O WhEof ofEdt Uyl ofF

fFoust Zol= ofy] Ay A9 A} thh YA|EH
L 22U SAIY 7eE 2E S0 oRso] Uy o
=o] H|3] @okom(Kim, 2019; Kim et al., 2005), <4 HH

Al 71 AL agFozm ARSI fAlskE 53
oujaie 22790 49 T TAIFo] opso] Ut of
o] wlEl W2 =S yeRditty  SYTHKim, 2005,
2019; Lee, 2016). 22914 EA7} @Az obs9 22
719 o] JFE £t ghtklee & Sim, 2003). o9+ A
HEE A7 AWE Kim(0102 7153 22 - 2240 ok

1o
)

p
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ol
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jaich

o ¢igo] F7Rlo] wet 28719 Hee] wokinkw ek
SRR LS Jl5d 28 394 okge] it ok
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AUoHKim, 2019). S2A2 oA £ A7 Zzer A
2AE 7 Jquitte] A —r—‘v:l—]' HA7L Aolelr] wEolgta
HolAg 2 o Azel A oq;L ANEE FTHOIEY,
Aol ofgEe A FEY ofRe® ¢yl Y
oEgs EY 8ol Eh:= ﬁ—% gIg & 9tk Kimt
Kim(2009)2 2242 80| FHold ofsE2 2717IoA
& AF 52 BY B oie HE UY £EE Hol: it
weAE 5Yo] W2 ofsEE 2|19 AFH FEel
WS 0g &5 giigoR we Loty gtk A9
A FEo] olF 7] 7] TYA ooAER &
A2l 58 T W71l ool TRe] E Aotk T o
g AR 294, 719, ARG 59 FAEO]
AZE3 9tk Kim 5201982 22914 2 32719 FA7t
258 Ashd g7l FA ok g7l o] A A
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b gk Wk Lee014)E 541 of5olA BAE BEW
2294 FAVE o9 ek 2/l IR Eibt 9
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e 2 &0l o7l dgel A mIF itk &
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9] A Y], S0l 49 B4, &9 g oA, &
ol ZAgcle I, & U4, 24 ¥HE A 5= B9 &
2914 5L Aok $HHWagner & Torgesen, 1987). &%

o 5L P S 4 et webl, gl we
W), B & o & 29F & UES ok ¢
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Appendix 1. Print awareness task

0x
e

N

=% 9EE(+/-)
O (@ AFE AdFn) ofd ARIX] BAlR. (Fg FHla AvlsH) o At S48, ofd I BHAlQ.
@ B W HE PS HoiFAL.
® o] A9 AEL oftjo] Q=R £0& JlEA HAQ.
* Y] 7 FEE Wrh
@ AZ oft]ollA] o= Zo=w 92717
® oftMEE AS71R? W 9] £2 7HIA EAL. o] oftE AS71A? W ol &8 7HA EAIS.
® o7l o Hol8. 1 th3ol ojtRE Z7t8? YARASL.
AHE A4 34 /6
Appendix 2. Word awareness task
At B U4 =% HES{(+/-)
1+
‘*’*
[ ] @
AT
4 /2
A4 BH 94 £ HE{+/-)
345 Fad # @ + ?21“
-2 0 "% & Y & Q HE R
33 /2
=4 I 94 =% HES(+/-)
Jo 10 Q }o
=
Ely }EH 3 [ =2
H
3 /2
24 FH 94 39 /6
Appendix 3. Consonant and vowel knowledge task
O FAA Q1A
ZS 23
=7 3 (+/) =9 3 (+/)
OIQREE @® a (@)
@8 = (\) @Mt F
® A (®) = ®F M)
ON=EIS @ —(
® o (3) = ® 42+ GED
3 /5 &3 /5
@ A olEW7]
Py L
= 23+ = H3(+/)
©= @}
@ v @
® = ® —
@ A @
® = ® o
3 /5 3 /5

A Ba A 34 /20




A2 HA(H33H H23)

Appendix 4. Syllable reading task

oJe] o1ed v

£ HES(+/-) =% HES(+/-)
£ ]
5 s
5 HHe
E7 BN
g 51
2 97 34 /10
Appendix 5. Word writing task
w3 2E 24 =) wh3(+/-)
Z] ol Qloz ugb ENE
O 0 ML Eu=2 EE H'l(ﬂ-l)
()
4 S I B ()
H H
54 g olgd v b
A
4 Sl oo B gl
Jel3sh
g 2] 34 /8
Appendix 6. Discrimination task
=4 W I =2 =2 W I 42
A vtk v HE7E 22 4 A oF, b 27t T2 4
=% HES(+/5) =% B4/
AR, AL FA, B
713, Awk wz} s}
[l o, Ad
-4 Wl A =2 =4 Wl IA: 42
A A, T 7 B2 4 As Z g =27 B2 4
= HE8{+/-) = HE&{+/-)
L o &
A, 2 EE
= g A=
il A 39 /12
Appendix 7. Ellipsis task
o] A=k =3 A=
AL wAROIA =& EiE AR A JHloN “T'E EH
=% H3(+/) = 23+
] FI . 3
Al o e Lo
=
A% AN A S HEH = A% BN AE EE HE
o] s 299 by
AnE Bl

24 AHGE)

24 FHELT)

A% vl ‘m'E i of A HH ' HE o
=% 3+ =% W3+
o) -(u)
F-(3) 2-(=)
A A 34 /12
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Appendix 8. Synthesis task
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o] 34 =4 3
A vt + S = HhieR s G+ £ =32
=% RS+ =% RHe(+/)
T+ 2+ 7]
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HE+E A + A
=4 ¥ = R
A 1+ = A S i s
B WES{(+/-) = HE(+/-)
=+ 9] A+
w + of 7t + o
L + of o+ =
4 A 34 /12
Appendix 9. Phonological memory task
@ sA} B2 = 9197
= H-3{(+/-)
A& 4-7
3-8
2-6-5
2-3-1-7
8-5-3-4-9
34 /4
@ A A= "t 9497
= NS (/)
A5 3-9
2-7
5-9-4
7-3-8-2
9-7-1-2-5
34 /4
2719 34 /8

Appendix 10. Retrieval of phonological information from long term memory task
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