COMMUNICATION SCIENCES & DISORDERS

| ISSN 2288-0917 (Online) | Commun Sci Disord 2021;26(2):321-336

Original Article
https://doi.org/10.12963/csd.20770

The Relationship between KBPR and Working
Memory in Children with and without Specific
Language Disorder: Phonological Loop and Episodic

Buffer

Dongsun Yim®, Hyunji Shin®, Naeun Lim’, Yeyoung Jung?, Jimin Han?, Yoonhee Yang®

"Department of Communication Disorder, Ewha Womans University, Seoul, Korea
"The Special Education Research Institute, Ewha Womans University, Seoul, Korea

Correspondence: Dongsun Yim, PhD
Department of Communication Disorders,
Ewha Womans University, 52 Ewhayeodae-gil,
Seodaemun-gu, Seoul 03760, Korea

Tel: +82-2-3277-6720

Fax: +82-2-3277-2122

E-mail: sunyim@ewha.ac kr

Received: October 15, 2020
Revised: November 6, 2020
Accepted: November 21, 2020

This work was supported by the Ministry of
Science and ICT of the Republic of Korea and the
National Research Foundation of Korea (NRF-
2019R1A2C1007488).

Rm 0 TE ol

ot ARE 7HHF o 7 A2 4
Tl B B BT
ORI A AEETR A-L57]

(e}

PN
=

3T

ChH(Bonifacci et al., 2016; May & Williams, 2012; Paradis, Emmer- oy #
zael, & Duncan, 2010; Tuller, 2015). $t=toj H1t H 118 Hrie

Copyright © 2021 Korean Academy of Speech-Language Pathology and Audiology

&10] 53 7} =L (Korean Brief Parent Re-
port, KBPR; Han & Yim, 2018)+= F-2.5 F3f o}-52] ¢lofikdof
I GabEole) g Al
o ehgmol A ES 71w

off Zlekstetar Bt upzk 9l Zji, (b) TR o] 2, (o) =

Objectives: This study examined whether there is a significant relationship between Ko-
rean Brief Parent Report (KBPR) and Working Memory (phonological loop, episodic buffer);
and investigated the significant predictor of children’s language ability. Methods: A total of
52 children from 4 to 6 years old participated in this study composed of children with Spe-
cific Language Impairment (SLI), and typically developing (TD) children. Experimental tasks
including KBPR, Non-Word Repetition (NWR), Word List Recall and a Symmetric-Asymmet-
ric Matrix were used. One-way ANOVA, correlational, and multiple stepwise regression
analysis were used. Results: 1) There was a significant difference between groups in section
B (Current abilities) and C (Behavior patterns and activity preferences). 2) There was a statis-
tically significant difference in phonological loop and linguistic episodic buffer (EB). 3) The
correlation between each section score of KBPR and working memory in the TD group
showed consistent linguistic sentential order in the EB task with all the other sections ex-
cept for section A. In the SLI group, section A had correlation with phonological loop, sec-
tion B had correlation with linguistic EB, and section C had correlation with non-linguistic
EB 4) The most significant predictor of the KBPR total score in the TD group was linguistic
sentential order EB, and in the SLI group was phonological loop. Conclusion: Both the
KBPR score and working memory task competency of the SLI and TD groups showed sig-
nificant differences. In addition, the meaningful predictor in the total score of KBPR in each
group respectively was NWR in the SLI group and linguistic sentential order EB in the TD

group.

Keywords: Parent report, Parent questionnaires, Phonological loop, Episodic buffer, Work-
ing memory
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T e w2 A E o] Qe FE H Al F7EA] o590 §lof &
2 Faroll FaFS mE o e Heloll= 7H5) obso] £, A
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9] 7}=AJo] AZE|tHHan & Yim, 2018).
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2317} o] FoHlal]e] Ak 2 AR17Iol] RS Erhz A
HkE AATE Qltk(Baddeley, 1992; Gathercole &
1993; Hong & Yim, 2014).
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= W717199] &7 S9I= 2R ©e7E 2o 2 H9E sk,
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10]9] |9} AFS-51A HTh(Ellis, 1996, 2003). Fo]A7](chunk-
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0%1 Hhk 2 = (Preschool Receptive-Expressive Language Scale,
PRES; Kim, Seong, & Lee, 2003) A1} =& 4 &0 47} It
7 -1.25 SD m|kolw, (5) A2} 5l A2 52 AzPdoll, 3 9 A
X]—OH A7 sHA] 7‘56‘]-_,] o]ao] o O}E S tjAke 3].}\)\5].
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AH(Kaufman Assessment Battery for Children,
K- & Byun, 2003) A} 858 0.2 -1 SD oJ4}o]H, (3)
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KBPR (Korean Brief Parent Report)Z} 2+¢17]9] 58

Tk BA - YSM 9

Table 1. Participant’s characteristics

Variables TD(N=31) SLIHN=21) t
Age (month) 6297(945  6405(9.03)  -412
Nonverbal 1Q (standard score)’ 107.94(11.35) 103.19(10.10)  1.545
Receptive language (raw score)’ 58.71(10.58)  4567(17.69) 3.032**
Expressive language (raw score)’ 66.26(10.10)  53.29(16.51) 3.217**
Receptive vocabulary (raw scoreff 46.97 (9.97) 38.00(12.14)  2.915**
Expressive vocabulary (raw score)  46.90 (8.41) 36.71(12.92) 3.205**

Values are presented as mean (SDs).

TD=Typically developing children; SLI=Children with specific language impairment.
Korean Kaufman Assessment Battery for Children (K-ABC; Moon & Byun, 2003),
*Preschool Receptive & Expressive Language Scale (PRES; Kim, Sung, & Lee, 2003),
“Receptive and Expressive Vocabulary Test (REVT; Kim et al., 2009).

**p<.01.
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Figure 1. Symmetric-asymmetric matrix. The picture on the left is an example
for symmetric matrix and the picture on the right is an example for asymmetric
matrix.
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o7z}
Uit OF FEHT EHAI0IR0N OFS FUEH 7HKBPR B
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QJ9IEAHE A one-way ANOVA)S: 53] 4k 7 KBPR %o
24 9 % 745 v L5ho] 3 2k KBPRb (87 ¢lo] 42, KB-
PRe (35 i 2 g5 A5 %), KBPR total (F-3)ollA = Ak
71§13k k0|5 HYIT(p< 05). 2 KBPRb (4] 21o] 524

TD A he] FHLS 11.06 (SD=3.21)7, SLI Fete] HHFL 9.02
(SD=3.05)72.2 TD 3t vl SLI Fehe] =7} f-ol81A] Sk
CH(F,50 =5.255, p=.026). KBPRc (35 95l X &5 A5 =)o) A
TD Hte] HHF& 12.74 (SD=2.80)4, SLI HYtt] HHFL 10.86
(SD=2.89)8 2.2 TD Z|hof| wlsl SLI HThe] 47} -5-2)51A ¥
FTH(Fy, 50 =5.525, p=.023). KBPR_total (Z4)oA = F Ztte]
2ol S-olatglom, TD Aehe] Hi-2- 47,65 (SD=28.69)7), SLI
ko] a2 41.81 (SD =8.25) 80| ATHFq, 50 = 5.878, p=.019).
KBPRa (27] 013 3)L} KBPRd (7}&&)o| A= 5 At 7F9-2)5k
Apo |7} AT (p>.05). o]of| thgt Al F- Z3}-E Table 20 A A5}

o

2o
R re
N o

AE2
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tS & ool ors BT 2
= ol
T, =

]
]
n
o2
I
°

Xt
NWR (H]eho] mrahdsbr]) £ @#Oﬂﬁ Ak ZbrolRt o]
7} ARCHEFo, 50 =5.237, p=.026). &, 4

Table 2. KBPR scores by subgroups

Variables TD(N=31) SLI(N=21) F
KBPRa 15.32(3.94) 14.05 (4.75) .M
KBPRb 11.06 (3.21) 9.02(3.05) 5.255*
KBPRc 12.74(2.80) 10.86 (2.89) 5.525*
KBPRd 8.52(1.36) 7.86(2.01) 1.994
KBPR total 47.65(8.69) 41.81(8.25) 5.878*

KBPR (Korean Brief Parent Report)Z} 2+¢17]9] 58

=M 9|

ko] BA - SN

SD =.498)0] vl Eeclolgol o} 5 HEHM=724, SD=.605)]
FolEpl e 5L Beick
ool sk 9h57] T SYOIH = BAole 2N F

2017k ARATHFo s0=4.654, p= 036). Z; L4k of

N

Rk 7k o3t 4

& Aol Blsl] Thlofdol obF Ftto] f-oJeHA e 3=
HOAT} E3h A5 o] mhE A 8 Zpol & A QLS ),
5018 Z7(Fa, 50 = 4452, p=.040)2} 7018 27(F,50=6.209, p=

016)°1 4 FJek 2k Apol7} - ofet ek e, wilold] Ustz] &5
7] A *'5301]*1 T et 7k frelet 2kl Y%L m (Fo 50 =027,
p=-871), Al 730] wh2 ek 3t =3 Zpo] ] fFo5A] oF3k
THp>.05). 5, Uyt ok Ficko] vjs Theqlofgof obs 2w it

AR & o3t 2to|= ¢lglth ofof] thgh A% AutE Table 3,
Figure 20f| A A|5}4ich
Ut ots TEHat 10| Zo otS TTH 2 KBPRS| 2t
I F4 Zuiet 2edv|of Zh At

KBPR| ¥] 21 (a) 27| ©|A3E, (b) A4 o] 58, (© W&
e 9 SE A3 5w, (d) 75 o] Jod A4 Aukeb A1 7t
O A E droh 112 gk

Ul ol ool 79 KBPRE| (2)Q] 7] o] 3keF 2444719 71

Table 3. Working Memory (phonological loop, linguistic episodic buffer, non-
linguistic episodic buffer) scores by subgroups

Variables TD(N=31) SLI(N=21) F
NWR 9.03(.498) 7.24(605) 5.237*
L_EB 4654

(S) 3 words 91.94(3.00) 85.71(3.65)

(S)5 words 7452 (4.13) 60.79(5.02)

(S) 7 words 68.05(4.23) 5147 (5.14)

(F) 3 words 84.95(3.54) 75.00(4.30)

(F) 5 words 55.05 (3.55) 4492 (4.31)

(F) 7 words 37.94(353) 33.79(4.29)
NL_EB

(S)span3 51.61(6.69) 48.81(8.12) 027

(S)span4 35.48(7.05) 30.95(8.57)

(S)span5 12.90(3.96) 10.71(4.81)

(A) span 3 34.68(6.43) 38.10(7.82)

(A) span 4 12.10(4.44) 11.91 (5.40)

(A) span5 242(1.62) 2.38(1.97)

Values are presented as mean (SDs).

TD=Typically developing children; SLI=Children with specific language impairment;
KBPR=Korean Brief Parent Report; KBPRa=Early Milestones, KBPRb=Current Lan-
guage Abilities; KBPRc=Behavior Patterns and Activity Preferences; KBPRd=Family
History.

*p<.05.

https://doi.org/10.12963/csd.20770

Values are presented as mean (SEs).

TD=Typically developing children; SLI=Children with specific language impairment;
NWR=Nonword Repetition; L_EB (S)=Linguistic Episodic Buffer (sentence order);
L_EB (R)=Linguistic Episodic Buffer (randomized order); NL_EB (S)=Nonlinguistic
Episodic Buffer (symmetric); NL_EB (A)=Nonlinguistic Episodic Buffer (asymmetric).
*p<.05.
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Linguistic EB
100
« —o— 1D
_ 80 | .\§\§ —e— SU
< 60
g
g 401
<
<
20
0
S3 S5 S7 R3 R5 R7
Condition A

Nonlinguistic EB

100
—o— 1D

_ 8o —o— SU
3\, 60 -
g 40
o
<<

20

0
S3 S4 S5 A3 A4 A5
(8)

Condition

Figure 2. Linguistic (a) and nonlinguistic (b) episodic buffer task competency (%) in both groups. Both graph (a) and (b) show the linguistic and nonlinguistic episodic
buffer task competency (%) depending on the length of the word segment (3, 5, 7 or 3, 4, 5) and sentence order (S), randomized order (R).

EB=Episodic Buffer; TD="Typically Developing; SLI=Specific Language Impairment.

Table 4. Correlation matrix in TD group

Table 5. Correlation matrix in SLI group

Variables NWR L EB(S) L EB(R)  NLEB(S) NL_EB(A) Variables NWR L EB(S) L EB(R)  NL_EB(S) NL_EB(A)
KBPRa .002 272 229 340 292 KBPRa 626" -057 -020 079 037
KBPRb 018 507 4767 208 310 KBPRb 419 A466* 428 296 183
KBPRc -187 6217 543 .398* A29% KBPRc 242 345 328 597 658"*
KBPRd -313 387" 195 287 210 KBPRd -299 .362 334 322 201

KBPR=Korean Brief Parent Report; KBPRa=Early Milestones; KBPRb=_Current
Language Abilities; KBPRc=Behavior Patterns and Activity Preferences; KBPRd=
Family History; NWR=Nonword Repetition; L_EB (S)=Linguistic Episodic Buffer
(sentence order); L_EB (R)=Linguistic Episodic Buffer (randomized order); NL_EB
(S)=Nonlinguistic Episodic Buffer (symmetric); NL_EB (A)=Nonlinguistic Episodic
Buffer (asymmetric).

*p<.05, **p<.01, ***p<.001.
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KBPR=Korean Brief Parent Report; KBPRa=Early Milestones; KBPRb=_Current
Language Abilities; KBPRc=Behavior Patterns and Activity Preferences; KBPRd=
Family History; NWR=Nonword Repetition; L_EB (S)=Linguistic Episodic Buffer
(sentence order); L_EB (R)=Linguistic Episodic Buffer (randomized order); NL_EB
(S)=Nonlinguistic Episodic Buffer (symmetric); NL_EB (A)=Nonlinguistic Episodic
Buffer (asymmetric).

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

FofRt A &a0ls QJOPW] H 3 EPTQ%’% A (Multiple stepwise
regression)& AH8-5ITE YR obF FThe] KBPR -3l T3] Bl
o] wEbds7|(NWR), ¢1o12] Aoh4] 2-57|(L_EB_S, &7
), Aol4] AUsHA] ShF7I(L_EB_R, AHroiw), HI%1o14] U3t
2HZ7I(NL_EB_S, t#), H|21012] U3t4] 2457](NL_EB_A, H]
) 570 821 F 7S Folgt ol 5801 Adojd dstz] &5
(L_EB_S, 73 ol<m) 2 32.7%2] A& B Thr? =.327, p=.001).

rheelofAof o} ko] KBPR 3] e vlcto] mahere}
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e AU 58903 210 2 YeRdth(r = 513, p=.002).
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OrSH(HY) HEAA(CA)
BARAL ZArd
NO W BAEZE ofsttS zd | e
P1 3 2 2tE2LELR
P2 3 21012 412 Oft
S1 3 ol 1 e
R1 3 o{L 2|0} Aot
2 3 2 AL S0t
R2 3 22 S8 Ottt
s3 5 S A2 719 Fo| Fate
R3 5 B2 I Ot 217 242
s4 5 0 AJZ ALt 23 AL
R4 5 4loje ¥ gk HER| Ot
S5 5 2 BT B te| 9ol
R5 5 e 220 0t 0|2 B4
6 7 217 23 0k0] 240 GRQle AF
R6 7 7t2 OFTIA BY 2| BHO| &2 Optt
7 7 =4 Q0| B DI D 20t QkQl= W PS0(R
R7 3 034 I ol
S8 3 ot x|0F ol
R8 3 S0t AILPA| 217
9 3 Opth =4 12
R9 5 Zete Jte| 22 30| 34
510 5 Oft 2151 22 5 EA2
R10 5 A2 A1 25 At ot
S 5 Ot HEZ| 41 A A{Q
R11 5 2012 B IThA Wa| g 217
512 5 SY 22U AOOIZ HR
R12 7 2ot DR ALE 2QlE 1L
S13 7 Ottt B B1O] OFIEA 2| 2
R13 7 CHE0{2 A0F B IR 8 gkl | 5
Z01E(S) A2012(R)

Cojd Cojda Chojds Chojd Chojds Chojda
(3%0]) (5Et01) (7¢tHol) (3%0]) (5&t01) (7¢tol)
$1,52,58,59 $3,54,55,510,511,512 $6,57,513 R1,R2,R7,R8 R3,R4,R5,R9,R10,R11 R6,R12,R13

/12 /30 121 /12 /30 121
% % % % % %
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