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Alternating Motion Rate Characteristics in Children with Childhood Apraxia of Speech

B DRE P

Park, Junbeom * Ha, Seunghee

ABSTRACT

The purpose of the study was to examine alternating motion rate and its variability in children with childhood apraxia of
speech (CAS) compared to typically developing children. Six children with CAS aged 9-12 years old and 10 children who
were age-matched participated in the study. This study measured tokens per second and variabilities of the rates during the
production of /p* a/, t* a/, and /k* a/. For variability measures of the rates, each participant was asked to repeat speech
tasks three times and the average value of the rates and its standard deviation were obtained. The results revealed that the
CAS group showed slower rate only at /k* a/ than the control group. The CAS group exhibited greater variability of AMR at
all the tasks than the control group. The results suggested that variability of AMR might be a more distinctive speech feature
to children with CAS than the rate of the speech task.

Keywords: childhood apraxia of speech, variability, alternating motion rate
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Table 2. Participant Information of Children with CAS
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Table 4. Alternate Motion Rate of Children with CAS

(ZGHHES)  (2EWES)  (2ENHES)

1 522 4.48 3.98

°k 3.12 2,67 2.33
j: 3 6.46 520 4.96
s 4 433 4.40 3.90
5 3.06 2.60 2.60

6 547 5.88 4.86
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Table 5. Alternate Motion Rate of the Control Group
p* t* K*
(EitEs) (&) (2EHHES)

1 3.94 3.99 4.02

2 3.93 3.87 3.89

3 6.03 6.01 6.04

°F g4 5.61 562 5.63
E 5 4.05 4.05 4.02
s 6 6.85 6.79 6.77
7 425 424 426

8 5.60 5.56 5.58

9 5.19 531 533

10 535 547 536
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Table 6. Results of Statistical Analysis on Alternating
Motion Rate

N B¢ SD Hagt AU p

CAS 6 461 136 3.06 6.46

* B -0.651 0.562
p* BA 10 508 1.00 393 6.85

et
CAS 6 421 133 260 588

t FA 10 50 100 38 P -1.085 0.313
Ak .09 . .87 .79
CAS 6 377 111 233 49

k* =x) . -2.171  0.031
2o 0 509 099 38 677

X 7. CASS] AMR Ho|A
Table 7. Variability of Alternating Motion Rate in the CAS

Group (N=6)

1 121 0.17 1.14
o} 2 0.90 0.44 0.19
= 3 0.25 1.09 0.51
5] 4 0.51 0.30 0.16
= 5 027 - 0.21

6 0.88 0.54 0.51

3 8. TAIFEe] AMR ®Hold g
Table 8. Variability of Alternating Motion Rate in the Control

Group (N=10)
p* * K+
1 0.05 0.05 0.01
2 0.17 0.13 0.17
3 0.09 0.06 0.06
°F 4 0.08 0.13 0.09
z 5 0.04 0.06 0.02
5 6 0.11 0.08 0.05
7 0.09 0.08 0.04
8 0.05 0.13 0.10
9 0.08 0.07 0.08
10 0.07 0.12 0.09
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Table 9. Results on Statistical Analysis on Variability of
Alternating Motion Rate

N dH7# SD Hay Hoz - p
CAS 6 067 039 025 121
p* BA -3.261  0.000
go 10 008 004 004 017
CAS 5 051 035 017 1.09
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qo 10 009 003 005 013
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KBA 0 007 005 001 17 10 0000
4. =9

B AFE= CAS ofsol tist Bt &g olFe}t Eldgh
H71ES A7l AT 712 Ao gA CV B A E o]
ted AMR¥ AMRS] ®lo]ido] ojwghA] 4w RE 1 Uylo}
=3 vl

AMRE] 7|&BAEA o= CASY Ho] BAAT Ho
EE A pr al, troal, k* aolA =¥ AEFS HIYA
k* a/olARE FAROR {7t xfo]E EAUTE CAS ol
Aoy k* aollA FARGH Fo3 AolE B FES
CAS®| Z5&F5Yo| gt st ol HIs| A5
£ 7FsAE AT SERIRE A p*ow, it a/olAE A
AFo] /pa, ta, ka/oll Tk 7]&2] 4138 (Thoonen et al., 1996;
Thoonen et al., 1997; Thoonen et al., 1999)2} Zo] §-2]3k 2}
o7} YehA Uttt AFAT= AMR HA5H A H23
upH] ol (spastic dysarthria)7} CAS2}F dHlolso|AlA A}o]
7b dohal BuEkglon, CASE 354019 SMR #HAA &
Hrolg3} zpol7h drhar sHAth AAtojo] wel CAS obsol
Autols 3 Zpol & Hole o] ThE AL B Aol =23
2 CAS oFgE50] dad, Axed vus] A 2=
48 olE RS o B Uehd A7 F itk gEe] ¢V ¥

o=

A W2 B S AAE dwelEa ThE Bl obE

ot oo X
ol

¢

]



38

Falel CAS o5 7P Aekalsd Wl AEEA ] B
w Egde e dolithe A% Y Ao ¢ @
=

et B o] BgEs AARTL

CAS 2 Mann-whitney®] U A& o] &3 Fd 1+ A
ZollA BB A p* o, ft* o/, /k* &/ TIF I F AMRE)
ol Aol frolskaitt. wol el gt EFHUAL Fh HA
CAS Htto] SAHTART A Yeh} CAS obsE0] Ykl
TR Z iJAE Hole Zlow FEZ
CAS oF&°] AMROIAE WolZQl E4E BeE
olgg A= CASZF E k& A¥Y 2 EAE
s B4 S4U dolE *P%E} woict 7] AgE T =
28 7IAE o]&3t] AFH g o] FolAof = T A=
Al ojefgo = <lE CV erxﬂ—EE— HHE A2 3 gs &5
7h Wold o g yepdtia a4 & 4 itk 7]E9 Woldo

n
o 2
32
v
)
rr

g ATE 232 F(Nijland et al., 2003)3 FACZ 3=
o] gtk £ AFE B3l CASAAA AMR HA 23 FAH
WolAl E4o] YehdS Rl & & vk B AFeAE
AMRE] EZo)A T HolAd& AFEg=t A o5l AlA
CV 54 W8 Al Z} 34 Alo]9] 7HAA = Hlo|Zl £

BEE = AT T AFME AMRY &= & 1 o}

A
o] AFAde] M dukste] FolE 7]&oof g
CAS 0}% A}OIOHHE A", 2524 AA4E AR AR

<) 3 1 <3}

EE st CAS 0} el = of2] 71A ®lel ofsf CAS oFso]
101- 570 a} A e de st Wl wt

&

ox do X

20) obEs} vhl Wl ofE, WAWZ, Yutop

WIzes YHTHAA A A8
o= BAE YAste] vwstn BrAHAES] Hol

=R N

o

o

o
s
o
o

b S50t Med M3s (2014)

£ ATE CAS oFs3t SAIT oFF k] AMR, AMR ¥
o]4< Blud 5= Utk CASSH FAFG 7+ AMR =
p* o/, It al, [k* als k* o/l AT fodk A #8159,
AMR WolAde BE Ao} /p* a/, /t* a/, /k* a/olA st
Felalyrt CASY H4Al EFoz d#d =
2e]o] AYEH AT AFE o B AT
L CAS o}=o] dutolzy vlws] 2 Ay Tz Ao
—'&czﬂi 01%& tﬂOW«l E4ol §£4 A= W oo ope}
= Ll

[o

=) rﬁr

o g & 5o 2 + % —% ARkt 1T

2 A7e QA A7t gAM R st egst
3h= Z10] ol#]& CAS oFgol thdl
v §7k 712 AdomA FAA ke B
B7h Aol il A EIT o= CAS
#d FEATG BIHE AR 71ZARE 28 T Ave

tlo ")
A
2
i
™
e}

1‘
™
e
N,

o4 AN
X0
rr
)
i
o
ro,
o,

2

AR

ASHA (2007). Childhood Apraxia of Speech [technical report]
American Speech Language Hearing Association; Available
from www.asha.org/policy.

ASHA (2013). Childhood Apraxia of Speech, American Speech
Language Hearing Association; Available from
www.asha.org/policy.

Azza, A. A., Sahar, S., Dalia, M. O. and Emad, I. H. (2010).
Childhood apraxia of speech and multiple phonological
disorders in Cairo-Egyptian Arabic speaking children: language,
speech, and oro-motor differences. International Journal of
Pediatric Otorhinolaryngology, 74, 578 - 585.

Blumstien, S., cooper, W., Goodglass, H. and Gottleb, J. (1980).
Production deficits in aphasia: a voice-onset time analysis.
Brain and Language, 9, 153-170.

Freeman, F., Sands, E. S. and Harris, K. (1978). Temporal
coordination of phonation and articulation in a case of verbal
apraxia: a voice onset time study. Brain and Language, 6,
106-111.

Groenen, P., Maassen, B., Crul, T. and Thoonen, G. (1996). The
specific relation between perception and production errors for

place of articulation in developmental apraxia of speech.



M

orsJl 24 o

02
Ol

Ots2 XSUU2S

HO
Jm

Journal of Speech and Hearing Research.. 39 (3), 468-482.

Hall, P., Jordan, L. and Fobin, D. editors. (2007). Developmental
Apraxia of Speech: Theory and Clinical Practice. 2nd. Austin,
TX: Pro-ed.

Hoit-Dalgaard, J., Jurry, T. and Kopp, H. (1983). Voice onset time
production and perception in apraxia subjects, Brain and
Language, 20, 329-339.

Kim, M. J. (2005). The development of the "Korean Test of
Articulation for Children; , Seoul: Yonsei university.
(B8 (2005). Tobs& F=mol =5 o WY, A
AAoEta thekel.)

Lee, S. Y. (2013). A study of memory function in children with
childhood of apraxia of speech, Daegu university.
1A (013). A2 BAAZ 4 7)ol Alol YR o5

7] BT SN ok FAA, &2 71 54, o
:rluﬂb‘l——y E]]zﬂ- )

Lewis, B., Freebairn, L., Hansen, A., Iyengar, S. and Taylor, H.
(2004). School-age follow-up of children with childhood
apraxia of speech. Language, Speech, and Hearing Services in
Schools, 35, 122-140.

Maassen, B., Groenen, P. and Crul, T. (2003). Auditory and
phonetic perception of vowels in children with apraxic speech
disorders. Clinical Linguistics and Phonetics. 17 (6), 447-467.

Nijland, L., Maassen, B. and Van der Meulen, S. (2003). Evidence
of motor programming deficits in children diagnosed with
DAS. Journal of Speech and Hearing Research.. 46 (2), 437 -
450.

Nijland, L., Maassen, B., Van der Meulen, S., Gabreels, F.,
Kraaimaat, F. W. and Schreuder, R. (2003). Planning of
syllables in children with developmental apraxia of speech.
Clinical Linguistics and Phonetics. 17 (1), 1 -24.

Park. H. J. (2006). A study of suprasegmental abilities in children
with developmental apraxia of speech/developmental verbal
apraxia and phonological disorder-focusing on perceptual and
acoustic analysis, Daegu university.

(3 (2000). TEA BHFFTH 252N obse] =
43 54 v A4 9 S JriaAE S
2, 7 ohshaL)

Park. H. J. and Seok. D. I. (2006). A study of internal juncture
and [P-final boundary tone in sentence accent in children with
developmental apraxia of speech/ developmental verbal apraxia
and phonological disorder, The journal of special education:
Theory and practice, 7 (1), 557-575.

(345 (2006). L2 TART AHI Ev] A
T EA vn, EFusAg: o223 2A, 7 (1), 557-575.)

39

Seddoh, S. A. k., Robin, D. A., Hageman, C., Sim, H. S., Moon,
J. B. and Folkins, J. W. (1996). Temporal control in apraxia of
speech: an acoustic investigation of token-to-token variability.
Clinical aphasiology, 24, 65-81.

Skinder, A. E. (2000). The relationships of prosodic and
articulatory errors prod- used by Children with Developmental
Apraxia of Speech, Unpublished Doctoral of Philosophy,
University of Washington, Washington, USA.

Stackhouse, J. and Wells, B. (1997). Children's speech and
literacy difficulties. Whurr Publishers Ltd, London.

Thoonen, G., Maassen, B., Wit, J., Gabreéls, F. and Schreuder, R.
(1996). The integrated use of maximum performance tasks in
differential diagnostic evaluations among children with motor
speech disorders. Clinical Linguistics and Phonetics, 10, 311 -
336.

Thoonen, G., Maassen. B., Gabreeéls, F., Schreuder, R. and de
Swart, B. (1997). Towards a standardised assessment procedure
for developmental apraxia of speech. European Journal of
Disorders of Communication, 32, 37-60.

Thoonen, G., Maassen, B., Gabre€ls, F., and Schreuder, R. (1999).
Validity of maximum performance tasks to diagnose motor
speech disorders in children. Clinical Linguistics and Phonetics,
13, 1-23.

Ziegler, S. (1987). Phonetic realization of phonological contrast in
aphasic patients, In phonetic aphasia and related disorders(ed.
ryalls JH), College hill, 163-179.

Ziegler, S. and Von Cramon D. (1986). Timing deficits in apraxia
of speech. European Archives of Psychiatric and Neurological
Science, 236, 44-49.

o 4= (Park, Junbeom)
A& ALY H
AEN BAET ST
Tel: 02-911-0119 Fax: 02-909-1928

Email: pjunbeom@naver.com
Aok A7 9to] g

* 5}%3] (Ha, Seunghee)
st AR Ao AT 4
A% 224 SHE FPUH |
Tel: 033-248-2215 Fax: 033-256-3420
Email: shha@hallym.ac.kr
ARk FER AT Ao A,

N

O O O
S22l



(2014)

clet S81tst Med HM3S

EN

I3

o
=2

40

i
o

ol g 11

120

1.00

7.00

6.004

500

4.004

3.00

1.201

1.007

80

A0

20

00

7.00

6.00]

5,00

i

4,00

3007

2,00

1.207

1.00

B0

80

4071

207

00

7.00

600

5.007

4.00

3004

2.00



