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Objectives: We investigated the phonological encoding performance of children with and
without speech sound disorders (SSD) using a priming task composed of a retrieval dis-
tractor and a sequencing distractor. Methods: The subjects were children with SSD, chil-
dren with SSD with language delay (SSD+LD), and typically developing children (TD) aged
4-5 years. A picture was given with distractor, in which children should ignore the distrac-
tor and name the picture. The three kinds of distractors (retrieval, sequencing, and unre-
lated distractor) were presented auditorily at each of three stimulus onset asynchrony (SOAs;
-300 ms, 0 ms, +300 ms). Results: Both the pure SSD and the SSD+LD groups showed sig-
nificant difference in accuracy, and the SSD+LD group showed significant difference in re-

action time and error rate compared with the TD group. Both retrieval and sequencing dis-
tractors significantly improved the task performance when compared to the unrelated dis-
tractor. The retrieval distractor promoted the performance in all SOAs, whereas the sequenc-
ing distractor promoted subjects’ performance only in SOA 0 ms. With the unrelated dis-
tractor, phonological inactivation errors were significantly more frequent. However, phona-
tion activation errors were significantly more frequent in both retrieval and sequencing
distractors. Conclusion: The SSD group, in particular the SSD+LD group, may be more sen-
sitive to distractors than the TD group. However, depending on the type of distractors, a
positive priming effect may be expected, and the effect may vary depending on the point
of presentation of distractors.

Keywords: Speech sound disorder, Phonological encoding, Priming effect, Retrieval dis-
tractor, Sequencing distractor
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Table 1. Participants’ characteristics

Pure SSD group (N=18 SSD+LD group (N=8) TD group (N=18)

Gender

Male 10 4 "

Female 8 4 7
Chronological age (mo) 56.83 (4.36) 59.88 (4.64) 57.94 (5.56)
PRES

Receptive language age (raw score) 40.94 (5.55) 30.00(5.07) 43.28(6.94)

Expressive vocabulary age (raw score) 39.39(5.80) 27.25(8.24) 4417 (6.21)
REVT

Receptive vocabulary (raw score) 49.67 (7.56) 33.88(17.37) 57.50(7.65)

Expressive vocabulary (raw score) 54.78(7.72) 35.88(14.85) 62.61(7.84)
U-TAP
PCC (%) 81.47 (5.31) 81.68(8.56) 99.61(1.19)
K-CPM (raw score) 20.06 (2.07) 18.75(2.38) 22 (3.55)

Values are presented as mean (SD).

SSD=speech sound disorder; SSD+LD = speech sound disorder with language disorder; TD =typically developing; PCC= percentage of consonants correct; PRES =Preschool
Receptive & Expressive Language Scale (Kim, Sung, & Lee, 2003); REVT=Receptive & Expressive Vocabulary Test (Kim, Hong, Kim, Jang, & Lee, 2009); U-TAP=Urimal Test
of Articulation and Phonology (Kim & Shin, 2004); K-CPM=The Korean Colored Progressive Matrices (Lim, 2004).
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(Figure 3).

+ | )

A4

[ Fixation | Distractor |1

ISI

500 ms Ve

Figure 1. Example of the retrieval distractor task in SOA -300 ms'.
SOA=stimulus onset asynchrony; ISI=inter stimulus interval.

Response |
|

300 ms

T e

\ 4

| Fixation | | Distractor/Target | | Response | | |
[ 500 ms [ MIE/ ] [ [ 1
Figure 2. Example of the sequencing distractor task in SOA ‘0 ms'.
SOA=stimulus onset asynchrony.
| Fixation | Target | ISI | Distractor | Response |
' 500 ms ' L 300 ms b =4 L '

Figure 3. Example of the unrelated distractor task in SOA +300 ms".
SOA=stimulus onset asynchrony; ISI=inter stimulus interval.
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LRl whE 2fE 24 Aol A Aol dd o
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12 B7E A AT e H2 42 ol o3 Nhea Xk A
T A SRS IR s, = 59 RS St
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© Hagoo] Faet AABhE HAE e ek ok vt
NS AFET ATl LRl sl /=2t Wt ), =
wEehE FEE0Y 54 T UFE Tt HEolE A
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Fehoof ouA o2 Pedo] Ql= ol = tiAste] wha-t 45
©: WAl el A/t Eet A-polot Hetl=a Hol
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FA| 492 SPSS (Statistics Package for the Social Science) ver-
sion 25 for WindowsE 0]-8-8}31ck et 7F Asla= 18 9 2}
SAAARE 220] whE et oF WA FA]of dfsl, 12]ar
A A 19 W LfE0l whE eFe 24
AR 20 A W Egh A of whE BHE S AR AS AA
SFolet AR=7gol| el = ek 7F 2ko]i= Scheffé AFFAH S,

Ak U] S£8.3H= Bonferroni 4742, AAS 228 7= COMPARE

Table 2. Accuracy (%) of task performance according to distractors and SOAs in three groups

SOA Distractor Pure SSD group (N=18) SSD+LD group (N=8) TD group (N=18)
-300 ms RD 88.89(12.78) 79.17(17.25) 93.52(10.13)
SD 80.55(18.30) 68.75(18.77) 86.11(15.40)
URD 81.48(15.00) 79.17 (21.36) 89.82(14.16)
0ms RD 80.56 (14.29) 81.25(16.52) 87.96 (9.58)
SD 75.00(18.30) 85.41(13.91) 92.59(10.26)
URD 75.00(25.08) 68.75(20.77) 83.33(19.80)
+300ms RD 85.96(13.16) 72.92 (21.56) 87.50(14.08)
SD 80.28(15.49) 67.08(13.27) 85.93(12.85)
URD 80.74(10.39) 63.75(20.81) 87.78(12.63)

Values are presented as mean (SD).

SSD=speech sound disorder; SSD+LD = speech sound disorder with language disorder; TD =typically developing; SOA=stimulus onset asynchrony; RD = retrieval distractor;

SD=sequencing distractor; URD = unrelated distractor.
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Figure 4. Accuracy of task performance according to distractors and SOA.
SOA=stimulus onset asynchrony; RD=retrieval distractor, SD=sequencing
distractor, URD = unrelated distractor.

*p< .05.
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QI (Figure 4).
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SHA] QA kTHF=2.471). 18] 31 3pb= 2t ek 7HF=2.706),
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AR B ek 7HF=1.488) AT AR T = B 52517
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FaAof| Tk AR Xé A3}, TD Zeho]] H]3 SSD+LD ko]
HESAIZEO] 3-oJaHA ASAaL, vl WA=} Q% WA=

I ol sfRf ol A | %/\17&0] TS AT A=AAARE
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oAb 78 A ga e AR Ak A=A
0 msojl A= vt {eiA =T Q& i WsfAb=ol M vk

AlRto] foJsiA| Z R W, AFSAIAIAIRE +300 msofl A= H]E
A WA=t vl d A= s Q& A= ol A AR
FrousiA| AobRint Atk HopAh= -9 H S A Ao A
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Table 3. Reaction time (ms) of task performance according to distractors and
SO0As in three groups

. Pure SSD group SSD+LD group TD group
SOA Distractor (N=18) (N=8) (N=18)
-300ms RD 993.39(393.36) 1,116.98(516.55)  788.94 (516.55)

SD 963.24 (227.64)
URD 970.78(274.96) 1,271.79(885.24)  805.77 (203.41)
0ms RD 97462 (270.23) 1,002.02(722.39)  760.53(330.71)

1,
1,207.07 (607.44)
1,
1
SD 1,141.33(432.03) 1,071.17(445.20)  705.89(220.70)
1
1
1,
1,

800.89 (306.62)

URD  1,333.60(620.02) 1,793.98(1,182.13) 1,098.50(761.27)
+300ms  RD 893.82(369.25) 1,096.81(489.67)  869.49(299.24)
SD 1,025.15(45059) 1,543.19(710.18)  848.13(350.15)
URD  1,23465(71297) 1.929.39(1,05252) 795.38(281.81)

Values are presented as mean (SD).

SSD=speech sound disorder; SSD+LD =speech sound disorder with language dis-
order; TD=typically developing; SOA=stimulus onset asynchrony; RD =retrieval
distractor; SD=sequencing distractor; URD = unrelated distractor.

http://www.e-csd.org 741



COMMUNICATION SCIENCES & DISORDERS

Ji-Hye Hwang, et al. * Phonological Encoding of Children with Speech Sound Disorder

Mpure SSD ESSDwith D MTD

2000 [ . *
- 1600 |
1S
=
IS
= 1200
=
3
< 80 |
400

Retrieval Sequencing distractor Unrelated

Figure 5. Reaction time of task performance according to distractors in three
groups.

SSD+LD =speech sound disorder with language disorder; TD =typically devel-
oping.

*p<.05, **p<.01.
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Table 4. Error ratio (%) of task performance according to distractors and error
types in three groups

SOA Do UESSDgOR  SSDADGny  TOgup
RD NR 5,56 (7.38) 10.25(9.32) 5.41(4.39)
WD 2.51(3.46) 1.39(2.57) 2.08(3.63)
PD 1.85(4.67) 0.74(2.08) 0.00(0.00)
PPA 3.40(4.72) 9.59 (6.46) 481(5.28)
SA 1.27(2.45) 1.39(2.57) 0.84(2.15)
SD NR 6.17(7.60) 10.58 (6.95) 4.41(5.48)
WD 4.40(9.48) 0.69(1.96) 2.38(3.59)
PD 1.87(2.72) 0.74(2.08) 0.42(1.57)
PPA 8.48(7.10) 9.23(7.35) 3.62(4.70)
SA 0.96(2.22) 4.33(4.12) 2.08(3.80)
URD NR 8.02(11.31) 9.90(9.19) 7.19(8.27)
WD 345(8.21) 0.69(1.96) 2.85(4.97)
PD 5.63(5.83) 10.64(14.90) 1.59(4.03)
PPA 3.12(4.00) 369(453) 2.40(4.75)
SA 0.93(2.13) 429(3.99) 1.98(2.76)

Values are presented as mean (SD).

SSD=speech sound disorder; SSD+LD = speech sound disorder with language dis-
order; TD =typically developing; RD =retrieval distractor; SD=sequencing distractor;
URD=unrelated distractor; NR=no response, WD =with disfluency, PD =phono-
logical deactivation, PPA= partial phonological activation, SA=semantic activation.
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Appendix 1. SEO{%| L Y2t H3AF(QUE, HIE, B|2) ==

No. Target Retrieval distractor ~ Sequencing distractor ~ Unrelated distractor
Example 1 2te 7t It E|El
2 | He H|'H =1
Aset 1 LtH| L= Lt HE
2 e sy =% L7]
3 E7) EH NNE 7Lk
4 E[L==] Hls 24 e
5 #H7| #n kil SEf
6 o3 gz =% BlE
B set 1 % H|2 | E9H
2 Ko IHe 0|24 £t
3 5 =2 & A
4 17| nic] pini E|E}
5 THE| e E|TH =2
6 = g = 7HES
Cset 1 T3 7)) 3z (==
2 L2 LiE £t 71
3 B[ 7H B ZHe| EE
4 au iy [ (==
5 5 = 23 ElEf
6  AEY] eI w2z e
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Appendix 2. 28 SHIE ?I3 AMAR=S Y

Task A Task B Task C
(5474) (547H) (547H))
\

I I | I I | I I |
-300 ms 0Oms +300 ms -300 ms Oms +300 ms -300 ms 0ms +300 ms
(187H) (187M) (187H) (187M) (187H) (187H) (187H) (187H) (187M)
\ \ \ \ \ \ \ \ \
Aset B set Cset Cset A set B set B set Cset Aset
I °lE QlE °IE elE I elE I IE
[ [ [ [ [ [ [ [ [

B set Cset A set Aset B set Cset Cset Aset B set
B B B E B B B B B B
[ [ [ [ [ [ [ [ [
Cset Aset B set B set Cset A set Aset B set Cset
g ||| | b i | | | b iz || || b
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=L Y]

QUE Wl xt=1t i Walx}= 0| LA2| ol orSt LHtotSe| S27 S8t HMat utd| 4ol 0lX|= S&

EX5]" - shxjae

Stk ook A A0l X 20 2 T2 sfo] Abny] 9ja) Q1 itk v
UL SRR U IAE AU ol oSSk BrelFoF 53 Ul & 078 k2

So waels %, Qloprex| 4|2 Sk 2hae ol o5 (SSD+LD) 83, 2
250 2 AXSHEA Beo]2] 0|88 B 17 ol S| A A

b
i)
B
ACH
e
]
=
O
_|~
%‘
o
&
[9p)
w
g
—_
00

SOl 51D 1geich U, e, W ok P
FBISIE SR E ATHAN 8 300 ms SETHI §4) TEIY AN £ 500 msst Lol AFARSONE LA
3fo] 2 z

359I} 23t 8hwol A SSD2} SSDALD Yetol, HhAIZkat 9 5804k SSD+LD Zeko] TD Akt 213k 2ol

oA Q1% e So), HHgAITIa} zvgow% Q17 el WA o] Hjzke whalAl Tt AL 5o 49

Q1S RS2 ASAAIARE +300 msETF 0] AL AFSAIAIAIE 0 ms 2 AFSAIAAIRE -300 msof| A =

8 vl A=A A AJZE 0 mso| Ak -S-0l5F 7| 9l it v v Ao A= S8 H|EAIE @

Rt ol gokd uhe, Q&) i WA ol E &8 BRI 0R7} folahl| otk =0 W HE: ssD A E3

SSD+LD ek TD K ekt 2 wto] o]2]o] 2ol B RIZHo}A) a2 1w 4= ik et ) 3ol weh 2512 2xaw
£ 7108 S qlon] WalRt0) AlA] Aol wtebdE 1 Eubh geba 4 gl

SHrlof: HAe|Hol, S2ES3) Fet 2w, A= Wallx=, i Wahxi=

AU, 512 2H2014). 28-S A ool =} eulol=0] &0 FAFO] Ayl & O F A HF 5l =2 H|1l. Communication Sciences & Disorders,
19(2), 226-237.
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