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Objectives: Children with articulation and phonological disorders (APD) have impaired
phonological awareness. Phonological awareness and implicit learning ability are associ-
ated with the same brain regions. Controversial studies have been conducted on phono-
logical awareness and implicit learning. The purpose of the present study was to compare
the characteristics of phonological awareness and implicit learning between children with
APD and normal children. The main objective was to evaluate the relationship between
phonological awareness and implicit learning ability in children with APD. Methods: A to-
tal of 32 children participated in the study. Sixteen children with APD (70.81 months) and
16 matched normally developing (ND) children (70.62 months) were administered five tests
(Kaufman Assessment Battery for Korean Children-Il, Receptive & Expressive Vocabulary
Test, Urimal Test of Articulation and Phonology, sequence learning test and the phonologi-
cal awareness test). Results: There were three main findings. First, the phonological aware-
ness score of children with APD was significantly lower than normally developing children.
Second, a significant difference was found in the sequence learning task (accuracy and im-
plicit learning ability) of the two groups. Lastly, children with APD and ND had a positive
correlation among sequence learning accuracy and phonological awareness. Conclusion:
The results from the present study suggest that evaluation of sequence learning and pho-
nological awareness are useful clinical approaches for studying APD.

Keywords: Articulation and phonological disorders, Phonological awareness, Implicit
learning, Explicit learning
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learning)5-2} ¥} I x| 0] AHslal QJrh(Menghini, Hagberg, Cal-
tagirone, Petrosini, & Vicari, 2006; Vicari, Marotta, Menghini,
Molinari, & Petrosini, 2003; Vicari et al., 2005). o] = tto] E3
(word segmentation) ¥} Z-2 Q1019 7|24 g Avof T3l 5-50] %
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Table 1. Participants’ characteristics

APD (n=16) NL (n=16) t
Age (mo) 7062 (6.8) 7081(8.1) -21
KABC-II 107.5(12.46) 109.44 (15.38) 39
U-TAP 86.76 (6.16) 100 (0) 8.3***
Receptive vocabulary® 74.18(12.63) 78.18(13.62) 86

Values are presented as mean (SD).

APD=children with articulation and phonological disorders; NL=children with nor-
mal language; KABC-Il = Kaufman Assessment Battery for Korean Children-Il (Moon,
1997); U-TAP=Urimal Test of Articulation and Phonalogy (Kim & Shin, 2004).
“Receptive & Expressive Vocabulary Test (Kim, Hong, Kim, Jang, & Lee, 2010).
***p<.001.

o)
<
ol

of QA 2 oo ] SIsh 790 FEA S A}
(Kaufman Assessment Battery for Korean Children-II, KABC-II;
Moon, 1997)% AIAJSHL, of3]i52 & At =] 913 4458
0]3]ZAAHREVT; Kim et al,, 2010)2 AAJ5tgloH, 28528
ob 7] 93 -2l 223 %7HU-TAP; Kim & Shin, 2004)

Q1450 S42 AYATH(Kim & Pae, 2007)0] THA|1E

SHITE SR T = e, 3, v 9 ] 5 47t
A& o]FofA glom thoj(word)2t & (syllable) 2] H7h=
ojFolA Qlrt dolES F 121ol1, S-S & 188
o7 SgEo] ik Eeta, T 9 HEIA = Tofe &
Aol 371 Efolil, HAIA = TojrEd 3 B, S Ae TS

[e2IR=]
97]) 50 = o] =ojA] 9lrk. Appendix 19] -&-8<14158] 7}l

A4 Sh55 92 AT (Conway et al,, 2011)0| 4] AT
<=4 85314 (sequence learning task) S Al-8-510] 2515 0]
A= A== S| 913 7] Q- 2 artificial gram-
mar)& A-&5h=t, Adsh= 44240l wheh Yehs 543
TR E &0, 29| &-E(probability)o]] whe} AJA|E|=
TAE A S specify)sto] 2851l o] 5 S745t= Zlolth

&A8h5 A 0] 1AL 85T (learning phase) @t A1 FTHA|
(test phase) & 0] 014 Itk Sh5TA A= 5 16742 3H=0] A
A=t 2709 <=Al(sequence) = 671 -, 3702 =A== 57) oF
5 4719 AR 7N O 2 SR 0] Qlek 7} 3Hgo] At =
Zo A A|AE = At 2 2857 |(sequence reproduction task)
£ TAYoleS sloint o5 o] TS Soll AlshEe] e
£ Sk AAjo] whet 7193t Ae AHEst= 7= ]
o iZoll 934 sh55EE S5 Hok A EA = £ (gram-
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CONTINUE

Figure 1. Sequence learning task.

6}% A= 1/}E}ﬂl’/]'(Conway etal,, 2011).

54 A% B 3.2 2H 1) T4Elo] 2lon) 37) A
2 4 U8, 0 242 B2, ) 2A2 ) FRo2 A
o ek BUAS EU B 12 503 0 Y50
A7} Ao ek o] Aol BHTAS v Aol 24
P e B VR et e
Appendix 26] 4-K18H534]] ol A5tk
54 st5IA= S-S PC XU E|(Samsung Galaxy Tab)2]
ek 2ol 270, st 2He-of] 270 = F 471 9] | B BoFo] Al
=, 1709 |5t BFo] A== AIZH 700 ms &< LrERLAL,
500 ms .21 AFelAJei(blank) th& U7 cha) LheRich 2t a5
92 T} o AL LA 500 ms 50t W 5 47fe] Yl
el ek el o2 4 Kl Askob Al 1 o)
£ b, 1] M-S v ol ThS AANES ] oS

IS A3leS A A8k 3Tt Figure 19]] BE51 PCoJA 3=
< A& AT
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AT -1 A= A3 T (Kim & Pac, 2007)2} 525}
A -eTel ST, S-S EAAL LB AN &
Az sk &-LgeALE ofFol7] wae) W] sols
Sk T Thg S0t ST 7 1B 5 27H0] A
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23 ERNNES] S5 AR S5 71e) B + W o

Table 2. Results of phonological awareness and sequence learning scores of
the two groups

APD (n=16) ND (n=16) t
PA 6.44 (4.64) 9.32(5.05) 213%
Accuracy 10.06 (2.68) 12.81(3.47) 2.16*
LRN -1.81(1.86) 56 (1.34) 3.94%%

Values are presented as mean (SD).

APD=children with articulation and phonological disorders; ND=normally devel-
oping children; PA=phonological awareness; LRN = implicit learning score.
*p<.05, ***p<.001.

Table 3. Results of correlation between PA and sequence learning in NL

PA Accuracy
PA - 79**
Accuracy 79**
RN 18 25

ND=normally developing children; PA=phonological awareness; LRN =implicit
learning score.

A e 4242 BTG =2.13, p< 05). AuoL 5} 2552
AolobE2] & QAR A 2ol Table 20 AABHIEE

ltol ST £S S 2 Aoj0rSe| AMEtE S| H0|

&M etEIe) Hoke Bl A 28 GololE
10.06 (SD=2.68)7©. & 2lulo}E 12.81 (SD = 3.47) 0] v]] 5-2]
B e S BAT(G0)= 216, p< 05), B BH55E S
PN E 28-S AoJobE-E 181 (SD=186)4.0 2 YdlobE
56 (SD=1.34)8] 113 -2JakA) e 532 Lhehiiches0) =

3.94, p<.001).
b5t 2862 ool 5e] 2AT5} HBE o} 954 B}

5592 Aol Table 20 A AJ5F3T

dolse| 220U M52 Zie| 2
Atol50] SRNA 5 T =A ks HEE Tholl= Rl At

o] = Ao =2 YERITHr =79, p<.01). Y¥to}s2] 2-2214]

I AEA S5 (ol = Aate] gl A0 2 UERT
At 7 A2 4] A 3b= Table 30f] AJA|SHSIC

x2S2u0j0tSe] S2oMAIsH 2MstE S Zie| 2

%282 olob 5] 8ol n} ke Zholl iz §ofat A
o] gli= 2102 Lhebdthr=56, p<.05). 2832 oo} 5]
SOQAR I G A S5 Zhol Aol gl R02 1t
etk
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Table 4. Results of correlation between PA and sequence learning in APD

PA Accuracy
PA - 56
Accuracy 56*
LRN -06 -20

APD=children with articulation and phonological disorders; PA=phonological aware-
ness; LRN=implicit learning score.
*p<.05.

T e 7 AR A AT Table 40]] A ATET

& Moran, 1997; Cunningham, 1990; Kim et al., 2005; Ko & Kim,
2010; Preston et al., 2012; Preston et al., 2013; Preston & Edwards,
2010; Rvachew, 2006; Rvachew et al., 2007; Sutherland & Gillon,
2007).
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Appendix 2. &=ASHSDHA|

Sequence length Learning sequence Test sequence A Test sequence B
2 4-1

2 3-1

2 1-3

2 2-3

2 1-2

2 3-4

3 4-1-3 2-3-4 3-2-1

3 2-3-1 1-3-1 2-4-2

3 1-2-3 4-1-2 4-2-4

3 1-3-4 3-1-3 2-4-3

3 3-4-1

4 1-2-3-4 1=3F]=3 3-2-4-2
4 3-1-2-3 3-4-1-2 1-4-2-4
4 1-2-3-1 4-1-2-3 4-2-1-4
4 4-1-3-1 3-1-3-4 2-1-4-3
4 2-3-1-3

5 1-2-3-1-2 4-3-2-1-4
5 4-1-3-4-1 1-4-3-2-4
5 3-1-2-3-1 3-2-1-4-2
5 1-2-3-4-1 4-2-4-2-4
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