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Objectives: The purpose of this study was to investigate whether children with specific
language impairment (SLI) show their deficits when performing nonlinguistic processing
tasks, and whether the relationship of nonlinguistic information processing tasks (process-
ing capacity/speed) and language (receptive/expressive vocabulary) differ in children with
and without language impairment. Methods: Sixty-four children (SLI=32, NL=32) aged
4-8 years participated in this study. This study used matrix forward (Matrix_f) and back-
ward (Matrix_b) for examining nonlinguistic processing capacity, and a visual number
search to examine nonlinguistic processing speed. Results: SLI group had significantly
lower performance in Matrix_b, VNS_ Acc(C5), and slower in VNS_RT(C1) expect for Matrix_

f. In addition, there was a significant correlation between language and nonlinguistic infor-
mation processing (Matrix_b, VNS_C1C4_Acc) in NL group, but there was no significant
correlation in the SLI group. Conclusion: Children with SLI store and retrieve visual infor-
mation sequentially similarly to their NL peers, but they have difficulty remembering the
information in reverse. In addition, the relationship between nonlinguistic processing abil-
ity and vocabulary was not significant in SLI group. These results indicate that children with
SLI need various opportunities to improve their visual processing capacity and speed be-
cause of a weak connection between processing and vocabulary.
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Table 1. Participants’ characteristics

NL(N=32) SLIN=32) [F
Age (mo) 73.63(6.90) 72.41(6.90) 483
Nonverbal 10° 11.53(9.91) 105.13(12.15) 1.534
Receptive vocabulary® 72.50(11.60) 52.53(9.14) 58.53**
Expressive vocabulary® 78.50(9.81) 60.47 (11.73) 44 47

Values are presented as mean (SD).

NL=normal language children; SLI=children with specific language impairment.
Korean Kaufman Assessment Battery for Children (Moon & Byun, 2003); "Recep-
tive & Expressive Vocabulary Test (Kim, Hong, Kim, Jang, & Lee, 2009).

**p<.01.
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Figure 1. Examples of visual number search task: (A) condition 1, (B) condition 2, (C) condition 3, and (D) condition 4.
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Table 2. Descriptive statistics of matrix performances (%) by subgroups

NL(N=32) SLI(N=32) F
Matrix_f 63.69(20.10) 57.78(21.33) 1.300
Matrix_b 51.53(20.60) 41.78(16.96) 4.273*

Values are presented as mean (SD).

NL=normal language children; SLI=children with specific language impairment;
Matrix_F=matrix forward span; Matrix_B=matrix backward span.

*p<.05.

100 ‘ * *
T
80
= m NL
< 60 m sl
g
S 40
o
<C
20
0
C2 C3 C4 NC
Condition

Figure 2. Visual number search accuracy by 5 conditions in children with NL
and SLI.
NL=normal language children; SLI=children with specific language impairment.
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Figure 3. Visual number search response time by 5 conditions in children with
NLand SLI.

NL=normal language children; SLI=children with specific language impair-
ment.

B-0J81A] QFUTH e =1.527, p>.05). E3h 271 W Ak 7k o2}
T AG-2 R BHA] GEUTH(Fis 186 = 1.774, p>.05).

1 HI210] %2183, M4, T2l lofs2 2t

CHEQCIOIRIO EITHOl A 2 BRI ZF Azt

ool obs Fehol Al =-8-0]2H(REVT_R), &0
Z(REVT_E), v|¢1o] A]2]-8-5F 27}A|(Matrix_f, Matrix_b), H]210]
A2 A S = 271X (VNS_C1C4 C1-C42] H4t, VNS_NC), H|¢1o]
Ag] &= 27F2|(VNS_CIC4 C1-C49] Ht, VNS_NC), & 8714
B 7E -0 A7 UrEfUH=A] A 7] 913]] Pearson 4]
ESIASE AFESIGIT 1 Ad), deddof ol obE e =
& 2 FHO|FH T} {7 AdTo] Sl vidle] AejIA W=
LFEFLEA] 59k TH(p > .05).

S, v]lo] 2| 2kA| 7+-§-2J3t A & A R okt Matrix_
fi= Matrix_b (r=.552, p<.05), VNS_CIC4_RT (r=-.489, p<.05)
o} 5-0J3}k Aol 91910 M, Matrix_b= VNS_CIC4_RT (r=-.366,
p<0DL}fofgh AdFto] QloITE & Thdofgofl obg kel A]
= H%lo] HeAeie Bk Ae|wr) vjde] Ael-gwka) Ui
Ao & {05k ko] 9l3it oo thgt AlF-A3HE Table 30 A

[=] - OL—1—
Utobg FehollA] 4=-8-0o1$|H(REVT_R), FH0I$Z(REVT_
E), H|¢lo] A2]8-eF 27k (Matrix_f, Matrix_b), H]¢1o] A2]3gh
% 27FA|(VNS_CIC4 C1-C49] <, VNS_NC), H|2lo] Hz|&=

UBHOHS ZIEHOf|AO] 24 101 ZH AfRHE
Q
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Table 3. Correlation matrix in SLI group

=M 9|

ko] BA - SN

M (SD) REVT_E Matrix_f Matrix b~ VNS_C1C4_Acc  VNS_C1C4_RT  VNS_C5(NC)_Acc VNS_C5(NC)_RT
REVT_R 52.5(9.14) 360" -029 .188 052 .003 077 -14
REVT_E 60.5(11.73) 189 032 129 049 4 -163
Matrix_f 57.8(21.33) 552* 137 -489* 131 -.338
Matrix_b 41.8(16.96) 010 -.366™* 014 -274
VNS_C1C4_Acc 86.7 (11.11) - 373" A04* A37*
VNS_C1C4_RT 49155(1,883.19) = 308 849"
VNS_C5(NC)_Acc 82.8(15.78) 210
VNS_C5(NC)_RT 7,360.6 (3,025.20)

SLI=children with specific language impairment; REVT =Receptive & Expressive Vocabulary Test (Kim, Hong, Kim, Jang, & Lee, 2009); REVT_R=receptive vocabulary; REVT_
E=expressive vocabulary; Matrix_f=matrix forward span; Matrix_b=matrix backward span; VNS =visual number search; Acc=accuracy; RT=response time.

*p<.05, **p<.01.

Table 4. Correlation matrix in NL group

M (SD) REVT_E Matrix_f Matrix b~ VNS_C1C4_Acc ~ VNS_C1C4_RT  VNS_C5(NC)_Acc  VNS_C5(NC)_RT

REVT_R 725(11.60) 680 277 A02% A39% -.057 148 -.042
REVT_E 785(9.81) = 260 A7 325 -277 056 -294
Matrix_f 63.7(20.10) 696™* 535" -451** 340 -289
Matrix_b 51.5(20.60) 578" -375** 4547 -325
VNS_C1C4_Acc 86.5(8.95) -290 370% -017
VNS_C1C4_RT 4,4085(1,174.06) -.345 T74%
VNS_C5_Acc 92.4(10.80) -297
VNS_C5_RT 6,575.7 (1,937.80) =

NL=normal language children; REVT=Receptive & Expressive Vocabulary Test (Kim, Hong, Kim, Jang, & Lee, 2009); REVT_R=receptive vocabulary; REVT_E =expressive vo-
cabulary; Matrix_f=matrix forward span; Matrix_b=matrix backward span; VNS =visual number search; Acc=accuracy; RT=response time.

*p<.05, **p<.01.

27FA|(VNS_C1C4 C1-C42] 4t VNS_NC), & 87FA] ¥ 7+ &
ﬁ«%%%%ﬂ@wmmmml“%

A5 AFESIAT: L A7), dRtobs ko] 480l =(REVT_
R)¥} Matrix_b (r=.402, p<.01), VNS_CIC4_ACC (r= 439, p<.05)
7} S-9l3t Al-S- B9 ow, ¥ o|3|Z(REVT_E)I} Matrix_b
(r=457,p<.01)7} G2k Al-S- Bk

H|Q1o] A2 A 7+ frolgt AeiAlE A EH, Matrix_fi=
Matrix_b (r=.696, p<.01), VNS_C1C4_Acc (r=.535, p<.01),
VNS_CIC4_RT (r=-451, p<.01)2} 2Jgt Alto] 1t} Ma-
trix_b+= VNS_CIC4_Acc (r=.578, p<.01), VNS_CIC4_RT (r=
-375, p<.01), 12|31 VNS_NC_Acc (=454, p<.0) 2} 5-2]3H A

o] 2ASIek ool thgh Al A 3}-Z Table 401 A|A|5HTE

(=012, EH0{2(2)oil ChEt H|10]
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H7] 93] v|elo] A28 2714 (Matrix_f, Matrix_b), B]$10] #]
2|48k 2717 (VNS_CIC4 C1-C49] B4, VNS_NQ), H|lo] ]
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A5t 71zt loto] el gt Ael4E, el dlojs e
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[e)
] 5517 ghokork 7|3z Flelel s S e e folal) R Eg
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OJ ARk, 71 7)Aol 4] oF5-59] ol st Q1A FEo] A
RS W 5l tho] el e 2ot Qlofal
i} sletofa) ol Tlobgof o 559 13
5t =8)o] UEFE 4= QIth(Fernald & Marchman, 2012; Kohnert &
Windsor, 2004; Marchman & Fernald, 2008). £3], &A= 7]
fjoF 5= A<aAof vl H<o 2 7195k T4A| Q) 272 Kail
7} Salthouse (1994)7} 153 AH 2] Q] & 4 5 F7Hspace), =
Aefge] feho] A 2 = B A FolA|aL, Hol e v
T & 4= Qlof ThE dojapAlof Blsf Blol4] apA|Q] viE=] 27}
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& IAOf A= o 59 ofgzol Eod 4= lE o ® Helrt
(Bishop, 2006; Conti-Ramsden & Durkin, 2012; Leonard et al., 2007;
Thomas et al., 2011).
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