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Purpose: The purpose of this study was to compare the phonological processing (PP) of
4~ to 5-year-old children with functional articulation and phonological disorders (FAPD)
and those with typically developing children (TD) and to investigate correlations between
sub-areas.

Methods: Using REVI-R, U-TAP, and OSMSE-R, a total of 48 children including 21
children with FAPD aged 4-5 years of age and 27 TD were selected. In order to examine
the PP of TD and children with FAPD by presenting both visual and auditory stimuli, a PP
test tool using pictures was created and tested to 1) examine phonological working
memory ability (PWMA), using the forward pointing and backward pointing tasks; 2)
examine phonological awareness ability (PAA), using elision task, synthesis task and
discrimination task; and 3) examine the retrieval ability of phonological information from
the long term memory (RAPI), using the rapid automatized naming task.

Results : First, children with FAPD had lower PWMA than TD. Second, children with FAPD
had lower PAA than TD. Third, children with and without FAPD had similar RAPI. Fourth,
FAPD had no correlation between all sub-domains, and for TD, there was a correlation
between forward pointing task-elision task, forward pointing task-discrimination task, and
elision task-discrimination task.

Conclusions: It is important to accurately understand PWMA and PAA before clinical
intervention in children with FAPD. In addition, it would be more effective to teach PP in
clinical intervention by using visual stimuli such as pictures and pictures for children with
FAPD, who have relatively short attention spans compared to TD.
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awareness, retrieval of phonological information from long term memory
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Table 1. The characteristics of participants in experiment

FAPD (2=21) TD (1=27)
Chronological age (month)  58.05 ( 7.03) 59.59 ( 7.01)
REVT-r* 58.38 (12.38) 76.63 (20.71)
U-TAP PCC(%)° 86.42 ( 6.86) 99.31 ( 1.20)
OSMSE-R® 30.90 ( .30) 30.74 (.59)

Note. Values are presented as mean (SD).

FAPD=functional articulation and phonological disorders;
TD=typically developing children; PCC=percentage of consonants
correct.

*REVT-r=Receptive & Expressive Vocabulary Test-receptive
(Kim et al., 2009); °U-TAP=Urimal Test of Articulation and
Phonology (Kim & Shin, 2004); ©OSMSE-R=Oral Speech
Mechanism Screening Examination-Revised (Louis & Rusoello,

1987).
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Figure 1. Phonological working memory test example
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Figure 3. Retrieval ability of phonological information
from long term memory test example
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Table 2. Descriptive statistics in phonological working memory
ability (forward pointing) in two group by age

FAPD (7=21) TD (7=27)
4 years 6.46 (4.13) 5.12 (5.12)
5 years 5.85 (3.20) 3.42 (.91)

Note. Values are presented as mean (SD).
FAPD=functional articulation and phonological disorders;
TD=typically developing children.

Table 3. Two-way ANOVA result of phonological working
memory ability (forward pointing) in two group by age

Sources SS df MS F
Group 41.69 1 41.69 5.52"
Age 15.75 1 15.75 2.09
Group X Age 3.50 1 3.50 .46
Error 332.36 44 .46

"p.05
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Table 4. Descriptive statistics in phonological working memory
ability (backward pointing) in two group by age

FAPD (1=21) TD (2=27)
4 vyears 6.45 (6.07) 7.42 (4.60)
5 years 4.33 (3.43) 6.29 (2.54)

Note. Values are presented as mean (SD).
FAPD=functional articulation and phonological disorders:
TD=typically developing children.

Table 5. Two-way ANOVA result of phonological working
memory ability (backward pointing) in two group by age

Sources SS df MS F
Group 25.14 1 25.14 1.34
Age 31.07 1 31.07 1.65
Group X Age 2.94 1 2.94 .16
Error 826.44 44 18.78
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Table 6. Descriptive statistics in phonological awareness ability in
two group by age
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Table 9. Descriptive statistics in phonological awareness sub task
in two group by age

FAPD (#=21) TD (n=27)
4 years 29.09 (13.59) 45.48 (13.75)
5 years 38.67 (21.44) 68.98 (10.83)

Note. Values are presented as mean (SD).
FAPD=functional articulation and phonological
TD=typically developing children.
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Table 7. Two-way ANOVA result of phonological awareness
ability in two group by age

Sources S df MS F
Group 6427.17 1 6427.17 28717
Age 3224.49 1 3224.49 14.407
Group X Age 571.52 1 571.52 2.55
Error 9850.43 44 223.87

“p<.001
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Table 8. Independent t-test result of phonological awareness
ability in two group by age

FAPD (=21) D (2=27) ¢
4 years 29.09 (13.59) 45.48 (13.75) -2.97"
5 years 38.67 (21.44) 68.98 (10.83) -4.09”

Note. Values are presented as mean (SD).
FAPD=functional articulation and phonological
TD=typically developing children.
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FAPD (=21) D (2=27)

4 years 5 years 4 years 5 years
Flision task 27.27 38.00 47.86 66.15
iston tas 06.11) (29360  (20.45)  (18.50)
Svnthesis task 28.18 43.00 45.00 75.38
Ynesis 1as 041 (163 (2565  (20.66)
Discrimination task 31.82 35.00 45.57 65.38
iseriminat 19.91) (759 (1499  (15.61)

Note. Values are presented as mean (SD).
FAPD=functional articulation and phonological
TD=typically developing children.
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Table 10. Descriptive statistics in retrieval ability of phonological
information from long term memory in two group by age

FAPD (1=21) TD (2=27)
4 years 1.69(.56) 1.42(.50)
5 years 1.27(.23) 1.06(.34)

Note. Values are presented as mean (SD).
FAPD=functional articulation and phonological
TD=typically developing children.
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Table 11. Two-way ANOVA result of retrieval ability of
phonological information from long term memory in two group
by age

Sources SS df MS F
Group .69 1 .69 3.72
Age 1.78 1 1.78 9.60"
Group X Age .01 1 .01 .06
Error 8.17 44 .19

“p<.01
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Table 12. Results of correlation analysis between phonological
processing ability sub—domains in a group of typically developing
children

PWMA PAA
FP BP ET ST DT
PWMA BP 051
ET -407° -.239
PAA ST -276 -.058 376
DT -607"  -194 403" 173
RAPI  RAN 179 315 -157  -108  -360

Note. PWMA=phonological working memory ability; PAA=
phonological awareness ability; RAPI=retrieval ability of
phonological information from long term memory; FP=forward
pointing; BP=backward pointing; ET=elision task: ST=synthesis
task: DT=discrimination task; RAN=rapid automatized naming.
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b 754 25320l ofe2 tiy 3t Wdol
ofzol Hls] i oA FZ Wd, FZPEAT, T
T =28 AEE AYskes FAY7|Y sEloE AZEH
23 H]l Zo= AYziHch

A, At Aol wet 224 Y AolE AvE Ay

Aut ofz2 4A17F 5A0f Hls] 22914 FEo] Rtou, 715E
Z522gol ofeZ AF 7t Aolrt gl 7 AolA= 1w
A 2I52A0] ofsol Ik ofsol Hs| FRATsEe] W
At SAlRlAE 22914 sHRlEA 5 sk ZE ZAelA 7]
4 240 ofsol R, 44 Hoors =ERtA0lA
At ofsol Hls| 7154 R0l ofsol WYL HE TA|
A 58 Zol7t UehtA] kot

o] Axte Uil oz AYo| IRl wEt 24
2, 3, HEsEo] g4t EHe A2 ¢ & Utk SR
T 715 20 ofs Aol IRl wEb 2%
4 g o4, HEsE Habt yEhbA gk, o=
PALe] Aol dX|stHTHAhn et al, 2011 Anne et al,
2000; Kim, 2005; Kim, 2010; Ko & Kim, 2010). o]
ol ofFY SR04 F50] AAHI oA W
< AEoHA] Xolo] TaY AE BEAE oojAls Al
4 QItH(Justice & Schuele, 2004; Vihman, 1996)

44 FeolAe 294 2AolAT Zol7t YEkiTh o]
4 7158 22537890 obsolA 2EAIZE o Rtk o
A 5 Slet, @A e o A s HwE dol=rt

=1 AKX
O O
o 3%

¢

o o
T o b ¢

2o 38 o x
&2

N,
=~

T
i flo 4

A

—

.

ndt

oo XN

me oft BN

2914 A7) F 3700 et Torgesen et al.,
1994). &3 dHAE 3L o 2 ©@olE 7|9e o 1
HolE xAsto] 22 TolE ThEoloksls IA0lRE 5 Al
gt 28914 s3o] 9 HHLee & Kim, 2014). o= 22114
o] S ARE Tes] Asks Ao| oflzt AR & 1
RS AYcte Y7 B8SHA Hew, old At 5o



23 AY719 sEoltAhn et al, 2011). °o|¥% g3t
Ae e eIt A AdFiElolor sliz deol
=2 7153 252 oksolAl ofHRE Aow 2
o= 7ed 222 oksd W2 23 AdVY s
o] 24 FHIA Ao ofHee & Aoz AA4drt

AR, et Aol met S8 JHIPY Y AolE AuE
= o, F A ZFoA 54 oFso] 44 obEET E}eu,
FollAe A 7+ A7t it

AFol 71l Wt 7154 Fea2dol obsdt ARt ok
T eed AEIVS sl dEske AE & & Ut oFs2
3AIE Qo] S7Hetl w24 HEIVY 5ol dEsiH,
A, A, sAL 27 olEH] 5 IS SRS il 5
o] FHE AZ & & UAHKim, 2005).

oA JEIY YA AFo] Skl met Hdt 7t 5
o] zfol7h gigtetl, ol 7ol B8t offEFol 4~54 ok
oA &3tal ojw] %At ©ofol7] Eo g AtmHL.

A, 2 HdolA s2AzksEe s19Y 7 AuEAE A
2 2% 7154 255290 ofe2 EE S99 7 A
AZE fker, ARt okg 24 AR7IYY F2714 AA9
g SIS 7ol el dERdTh wiE AARP] A
AL, Bl AABE] A-EEA,  EEIA-EEA
‘FEAY A,

1

;O

"2

ta

7153 el ofse 524 A7 5, &=204
4, 524 JHIY sYo] BF Hob s2AsY SHYS
ZHABEAE YA g2 Aos wddr.

gt ofs2 22 AYV|AT SR A 7 el o
Ehd Aol S04 A 3 Al Ded] AFshke 5ol ohdeEt

AT Hshe See] o Ho| 7% ngos Az}

g Adk= o] 58 TEo] Sl Ao A7 gwkdes
4A4] o]:RE 4ol A Wdsk=t, oA ¢7] 59
FEF= HAH, 55| gAY HETRA} 4719 =2 S
HolthKo & Kim, 2010; Torgesen et al., 1994).

AAH o2 FASHH 7158 Fodo ol Iyt ofs9
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Appendix 1. Vocabulary and pictures used in test

Word list
1 syllable 2 syllable
# & i i e
A 4 7H HIA iz
=5 % 7wl Al A
T & 7 AR AJap
A = it Al A
= = 714 2ot E7
=y = 712k il B
= U St x4
iy ] R E A
= o Al &
Ely =] o] iy
Ll 97 5 e
il bty Rk el
H] itk 24 A
e HEA] 4k
Appendix 2. Examples of the experimental tasks
1. 224 AA7]9 AAHERRE Z|AsE7] ZHA)
o3l A A gto] A HESAIZE
A% -2 /2 e
1 -1 /2 ES
2 FA-AT-LE /3 ES
3 LB -F A -2 /4 ES
4 oAl 9 2-g 7] -HliS /5 E
5 AZF-SH-7H-E7-AA - 34 /6 e
6 L -Spb-H Ak 7|9 -A] A-QFo] /7 ES
7 7| - A -] - AR Hh- X - o] - S /8 =
8 F2- A7 - A e A A= G As- 3 5 0] 9 /9 ES
% w85 /44
et £ o w3t Z
2. S9N A EHA -
=3 AN go oFs ek A
A% -y
1 -
2 A -u}
3 1] 2}-1]
4 UE-5
5 vttt
a5 /5
3. 523 HEI HAKERE ol SH7] THA)
=3 A o] A5 ESAIZE
I /6 =
1 -3 A-e-Y-E-3-0 /10 E
2 A-F-T- &Y /10 e
3 - -2 0-Y-F - /10 e
Z e de /30
S 23 7wt =
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