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Miyake et al., 2000). 21215 A& AA AN 38 A
B7150] 38 7=l tedrhd, 7% AW sS &
glo]AdE oo Y-S}
A5 Aol Asfolld Fad77HA] AGH 0w
WSt eE 7P 5421 Mgk sk 7] sk wdst
tH(Garon, Bryson, & Smith, 2008). 8% 7] Ad17]5
& o]% S A 9 gt A8l &S T Blair &
Razza, 2007; Bull, Espy, & Wiebe, 2008; Clark, Pritchard,
& Woodward, 2010; Roebers, Réthlisberger, Cimeli,
Michel, & Neuenschwander, 2011).

P17 AB75e] FoAol FAEHEA AdV)s
g x g sl s gipdo] HAFES w5
Al oks-& tl’d o= Traverso, Viterbori2} Usai (2015)

oA 24, A9 710, QAH fAdd 2HL E =

AL B3kt Réthlisberger, Neuenschwander,
Cimeli, Michel®} Roebers(2012)2] Ao E 7]%
AR s S &89 1 A7) ZTRIH0] W5,
64 A oFEE2] 1A oA, 2] 719, 1414 14
e A7) ATE Bt} weh Asr)s E
Gss et ve] =7 X2 T3 (tools of the
mind program)~> 7] obg2] A&7 ol &
7} l50] HE5H At Diamond, Barnett, Thomas,
& Munro, 2007).

A7l s& Fdohs A7 2 ATt ddEe] 7]
he TS S48 2 WA ofs2 A
SESHSE 147158 AskE HEbhdTh (Blair, Zelazo,
& Greenberg, 2005; S@rensen, Liver@d, Lerdal,
Vestrheim, & Skranes, 2016). ¥/JvH] o}z H|%+
of ofF T B2 Q1A oA, 2] 719, QIAA] AN
et (Kolk & Talvik, 2000; Pirila, Van der Meere,
Rantanen, Jokiluoma, & Eriksson, 2011; Roze et al.,
2009; Sherlock, Anderson, & Doyle 2005; Skranes
et al., 2008). 52 37|52 Hdrh] opso] A3y
& el AstA g QLo volrt ALg) oo} dk
TAE 427 4 AttBottcher, Flachs, & Uldall,
2010; Katz & Hartman—Maeir, 2005; Lezak, 1982).
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Developmental Screening Test—1Il; K—DDST-
)2 OM2s ZE X HSHS JHM A A
& 27, ‘[ 2Hsy|, + 2ESh|, AojuE
S=0IA 27K gL Ofsh, 47H A4 1, FR|AL OfaH
7} 7+s 8t OF=(Shin, Han, Oh, Oh, & Ha, 2002)

(4) d2s 7ls 25 A (Gross Motor Function
Classification System; GMFCS) 33|# O| A2 2
Al 2Mut @712 0|F0| 7kt OFE(Palisano
et al., 1997)

(5) £71214 s 2F AMH (Manual Ability Classification
System; MACS) 32t o|&42Z LE2|X|Pt n|sEE
0| 7t5¢t Ots(Eliasson et al., 2006)

Table 1. General Characteristics of the Subjects

ARk ]l 54, vkl 79, GMFCS, MACS, 2838
5= (K—Vineland adaptive behavior scale—1I), , X
A &, AAlTEl] BE Yol Ak 1t 28t b
o]7} 91tk (Hwang, Kim, & Hong, 2015) (Table 1).
ol AF ¥ x| TS ek

= e Ay 919 SelE MMTHAIRB, 2017
—01-24-01). a2 A5 7] Aoz 2 A

SF AlS

TE ¥ ARTH LT AW TAS Wt
2. 7 I+

w2 A= AR -ARHA SAIEE A2 (pretest—

posttest control group design)E AMHESIQITH X5

Characteristics Treatment group

Control group

Gender
Male 6 3 _ P _
Fomale 5 5 =1, 0.05, p= .34
Age (mo) 79.56 82.00 df = 2, t = =061, p= .91
CP subtypes
Spastic diplegia 7 6 P
if=1 =476, p=.
Spastic hemiplegia 2 2 d 4 76, p 89
K—Vineland—1I
Overall score 58.67 62.63 df = 14, t = —=0.68, p = .59
GMFCS
2 7 5 _ P _
3 5 3 df=1, =288, p=.50
MACS
2 8 7 _ P B
3 ; ; =1, y 9.94, p = 93
Father education
High school graduate 1 0
University graduation 5 8 df =2, 72 = 1458, p = .29
Graduate school graduation 3 0
Mother education
University graduation 7 6 _ 2 _ _
Graduate school graduation 2 2 ar=1,z 476, p = .89
Family income by month(ten thousand won)
200—-299 0 1
300—-399 1 1 _ P B
400=499 3 i df =3, > =1147, p = .95
500 or more 5 5

CP: Cerebral Palsy, GMFCS: Gross Motor Function Classification System, MACS: Manual Ability Classification System
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-5 FAE)7]%% 7 Assessment of Motor and
Process Skills; AMPS), 3l —& 34, 871 3=} 4],
ol A Mg 3}A)2(Children's Color Trails Test—2;
CCTT-2)& AHgste] A a5y tjx2a-g H71skSict.
AgTolA FR3-—712 AW 1w 2O T 13
1275 483133tk (Fisher & Jones, 2010; Gerstadt,
Hong, & Diamond, 1994; Hughes, 1998; Kim, 2013;
Shin & Koo, 2007). tjx72 54 717t < ASE
2] oFoxtt (Figure 1).

A5TS A, B, CREO.R Lhylo] X85 sith A=
TR 7A:e 37] @ 5080 % S8 A7) (358) 3}
& A7) (158 02 7499 FH-—7]x A7)
T2 IHE ARAeH, & A7 AR 717 2017
d 295 497M4] PRI T A 4 9d
AF AT} I TARF AP A s o, 2

ARt} A% 8 29o] wasist,

3.

Al

Y E7 Y

1) AMPS(Assessment of Motor and Process Skills)

AMPSE AHdAe]y 24| oA 8 eets ¢
slof] tisk AAA =8, a84, HA, 59 SHS
=Asl= HrteTto|th(Fisher & Jones, 2010). H7}
o A% 1 3~100401ck. % 71 1671, A2 7]
= 2070 FEow FAE Tk &5 7]s FEollA
A7), i el Yol fAsk7 ], Al it w4

ol7], ¥ A&epr1E WHsta, Ae Ve FHelA A

olg IA7ZA] 11071 L3 EEs A4 F 2~370
A 8 S B3l Hohsith AMPS AXEQJo]

’ Recruitment ‘

|

’ Selection (7=17) ‘

|

Pre—test
(AMPS, sun—moon task, eight boxes task, CCTT—2)

|

Randomized
assignment
Treatment group(n=9) Control group (n=8)
Performance executive function
activity (35min)
+
Basic executive function Waiting
activity (15min)
1 session(50min)/week,
12 week
Post—test
(AMPS, sun—moon task, eight boxes task, CCTT—-2)

Figure 1. Experimental Procedure
AMPS: Assessment of Motor and Process Skills, CCTT—2: Children’s Color Trails Test—2
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t}(Kirkely & Fisher, 1999).

AMPS= 54 A7 155 WA SAsA= ko
7538 QAT w8 ARE Alwshd, Al A, A
st RUHR, A sid, AA A, 243HE 97
Qorg A7) H7HE FEshetth(Poulin, Korner—
Bitensky, Dawson, & Bherer, 2012; Van Zelst,
Miller, Russo, Murchland, & Crotty, 2006). ¥ 1]
M= AMPSE] 53 A2 7ss BT SAslou,
A7 Qa7 NhdE= A2 7] (Assessment of
Motor and Process Skills—Process skills; AMPS—P)
= A

A7} oFE5o] A AMPS A= &5 ol =
o] A= el Y71 (P-6), ¥t Al 4171 34A| (P-4)
ROt 715 AR Fua A A7) AE TS
T e 3189 oks2 M WY gEF v
(P—-13) ZHAIE 3ot 2t obg 52 AR A = &

Q5 Aol e HAZ ST

rlr

2) o —E 2tA|

ob5-2] QIA] oA 58S S flal H—wk BAIE
Kim(2013)¢] 44 Hekst s -2 Al S AR-slth
(Gerstadt et al., 1994). all—g A4 ofs- A|A|
B 7FE9) W2 WhE-S sfjof gt ofbs “al” 7=
off “g&”, ‘& FhEe] “3))"ekal doH o= whgaof gt
o} ofbs> AlZMAH 0 ® S0 o= A A oAk
T el wet Whg-aljof a17] wiitel] Q1A% oA 5
Lo st} HAF A AF7IE 2%, SIS 16302
T Stk Ft=E ARl sAUE AA T,
G2 = = = o O = T = = = = )
obzo] Aol BHA digst SE 715t 5 W4
© 0~16%°lt}h A47t #5575 XA Al &

-
222 onjgnt,

o K

3) 87 A%t B
oFEel 2] 719] 592 S37) A 87 At 3t

AE Kim(2013)e] 74 RSt HAE AHEs19

(Hughes, 1998). Ao] t}& 87} Fo)x] qhol] w4 2t
= AR AR oFsollAl FolF] Qtell sds 2w
= A3 ZA] AlF Al BE Folf]o] FHo] Qe
Aol ofFolAl skt HE Aesto] sHS s
skal, 71 Q] Hofli= FHo] glae gtk AR
oFse] F5 7l FolHe] YAE vtk ofselAl
S Ao] 548 37 st} o]l TS 2d H
S FHRojA o] glow 71 A AL UH =1t
o] A% AE HA = vl A% o] % obF o v
7he il FolH X E vt} ofs2 ARilo] S &
o FolH o] As 7)ot AAE Gk shr] w)
ol 2] 719 s8E& QR it} okgo] T TS
A Qlo] ztow 8ol FHo] = FolH S sk

S.l
52 ajri 13 702 850 Ml 0~8olth

;0
5

4) CCTT-2(Children’s Color Trails Test—2)

CCTT-2¢= A7)59 AX4 FAX & F)d%
58S S AT R it d3E 5154 o5
o]t}(Shin & Koo, 2007). CCTT—2 4238 A] oF5-& 52
g QAR AAsh, WA} - b S Mzko}
7b A 02 AE olofrtel ] witel] gk 5
go] I sttt CCTT—29] HARRE A% et 0.759]
o, ¢ A7hef w29l g 0.930]th £ o1
o

1) 48 4375 25
) A

S
G52 QIR AR a7 ]S 7t
L7 obs F9 A H7H(Children's Kitchen Task
Assessmen; CKTA)E v19-022 A2 (initiation), 213}
(organization), =413} (sequencing), 2+ (completion)
QAF ¥iksh= vEIAlE FAste] A8kt (Rocke,
Hays, Edwards, & Berg, 2008) (Table 2). 4=3) A38)7]
& Ee] A 3715 Ardepd, okso] X|mAel =oi9}
Q59| FEs HAjelA] Fopr g1 sh= A Al At
E I F 25 A3 ASE AYCE Vs A

A3}, A Sl wet FRshs A2 £k e
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b A o] RS et
AFES Hol= AL 98 QAT RFslo] @S A8t
At (Table 2). CKTAIME 2
98 5s AlTelont @ %‘Fﬂ
aiAsh=t] ofeteol Q7] mhel A
AA S

T A o

l-m

& ZAN7) 43)7), 9] 43)7), %
W71 43712 vro] A7)l digh dAIAR A
aFleh. AR 8 Aa)7)E e B IR A
A& e vledgel Pk ue} 1?4 7], *“@8}71, £

o] H& sl

Table 2. Example of Performance Executive Function Activity

k2 FRlsk7|(A12h, Fas =75 A7171(243)),
Aol w387 (=A1Eh, A AlEs ] (92) 2
Q450] 2T AR gl 4719 A <=
MEE AEt] A3t S BEEAT, S
gEolM= A w4 A & A A ARIREE Al
AlBEO 2 M obgE0] SAE AR 7]oste] FEEke
= Al HAA 2ol A o] gy Wigks =
g]Fo% Al FoEM oksso] 2 AolA B st
ARE dFeh= B8-S Ttk

IR 7 AR dEe T AW 8405
SHPr7lE HH0R yASES AvToEs 234
Aol 3AF A= st om, obsEolAl ol
SHA] 94 AlE el 22S EFsto] A= HHA| A
A A7) so] WHEHES SISt olE =9, Ankr]el
SRP]oM = oksso] olsetAl s A, MAd,
7F9], Aol ~EA S} 2 ARE ARSItk b
7] ol 574, CD, CD Alolx, 24%, 34, %
Heo|Z 78 AEE ARSI

-

[o

Element Explanation
Initiation .
. Check out today's activities in the program booklet.
(1min)
Organization . . . .
észin) Bring over the material presented in the booklet from the material desk.
Sequencing The therapist explains the four—step activity to the children.
(25min) Perform each step as described.
<Steps>
(D Connect the dotted lines of the trees and paint them in brown.
@ Cut confetti leaves to go on the tree branches and add the stickers.
@ Place a ladder against the tree trunk.
@ Place the spider man on the ladder
Completion . . . .
( 1fnin) After completing the activity, tape it to a portfolio.
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Ir
]
Off

o
7z AW BEE AA oA, 4 71, A4
FAHe) 2He F BEOT 7} golo] £ AWLE
% F 1597 48714 o] Gejz AR /1%
AY)s BEY FHE Tt e,
(1) 2% o4

Kagan(1966)°] 2Qkst X3¢t 19 sk obF 2}
A (preschool matching familiar figure task) S 7|4k
o= QA oA e TSIt REAS BolE 4
gsto] A=l s $-AgE Aol/BE RS 278t
obsE9 QA AAlE FXIeGtt 48¥ HEAQE
“zingo"2F= Ao 7 o}EL Al gR-dke) 9l B
ol Uske Wl “zingo™E eIAok B5& 7HAE 5 32
o, 2 28l S84 2R “Zingo™E 9 5 ARlo]
73l Qe 5 hE 8 H= 1tEs ALl
ARALe] el 9= 250 HJL ggo] 75%0|nE

olF2 “zingo"E YA A WESS Aok Tt
(2) =2 71
Stk A& AsHA] A4 F A SAUE

~
2

r> off

3]
1o

at7] ok vt oA R 3del] e TAdske] AR
thH(Kwak, Park, & Kim, 2001). FUHE F3| o}
oAl =AFE 1023 AASHATE o] % ols52 =t
kel Q= =2 E55 Aol S “Hoﬂ skt vk
"F’\ii 37| GEelre olssS A E5E
i 2 vkt Ak S 3~57iE RsAIZ L
224 A 71919 S SAIXZ

11

O

(3) 2IXH /AY

2+ WA 7= HTEr(Dimensional Change Card Sort;
DCCS)E 7IHte = A4 a4 Fee TAsklH
(Zelazo, 2006). WH7HA Z-2- sjghal wlj 7o) opg-=ol7|
o158 Al EUE|E AASISITE obsEolAl B
Y o Al e HelEs AAleka, s i
A wf ARz TiE ek A ST obs i A
of we} vk SEE ok sk A4 A deks A
aFoitt,

o
MHI

S

2 A Akm = SPSS 22.0 Versions ©]g-ao] &
At T4 75 WekA] 971 S8l Bl SA
Mo Attt ey gxre B4, Xy}
2] W3lek xjo]= Mann—Whitney 774 AW
= ARl o, A5l A5 thxate] A5 A
7% Msk= Wilcoxon -2 9] A7+ o838t &4
skttt BAISHA o] 5L p<05E 23T

A2 A A 2 AW TN 4FS Sla) A4
9 A7) @ 3

A, 871 A=} Jerﬂ CCTT-2) ApollA A =7} ti=
2 {3 2jo]E Holx| 9kth(Table

210
AFTE T AW )e ) 712 AWl Be Ay
1A ilﬁ A3t v malo] A8 F Fold SAS nolr)

—P¥} CCTT—2001A]
91??} ?‘é“}% HAOUH(p.05), 3= A, 87) =k 7}
Al Folet Apo] & BolA] kStTh(Table 3).
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&% AWPS-P 5192

F-7|2 A7)s Zz2ae] ofwl Az 7|z

F9leA) o] 9151 AMPS—P 7 339

A5 A5 Wske] dist] Hdk 7 BluE skt
(Table 5). A= ro] diZ=rHL} o3 S et
W 52 HZF31] (attends), A1Z517] (initiates), &
7] (terminates), Z2}3}3}7] (organizes), Z43}7]
(adjusts) ATH(PK.05).

Table 3. Results of Pretest—posttest on Executive Function Score

Treatment group Control group z(p)!
AMPS—process skill Pre—test M(SD) -0.33(0.21) -0.13(0.42) -1.21(22)
Post—test M(SD) 0.65(1.29) 0.30(0.46) -1.35(17)
z(p)? —2.67(0.008)" -2.54(0.011)"
Sun—moon task Pre—test M(SD) 8.33(4.15) 11.00(4.75) -1.35(17)
(Cognitive inhibition)  pog—ost M(SD) 13.67(1.87) 13.63(4.98) ~1.02(.30)
z(p)? -2.52(0.012)" -0.68(0.496)
Eight boxes task  Pre—test M(SD) 0.78(0.97) 1.63(1.99) -0.51(.60)
(Working memory)  pooi a5t M(SD) 6.00(1.58) 2.63(1.99) —~2.82(.005)
z(p)? —2.67(0.008)" -1.85(0.063)
CCTT-2 Pre—test M(SD) 4.11(1.23) 3.15(1.60) -1.49(13)
(Cognitive flexibility) p i —est M(SD) 2.62(0.81) 2.86(1.43) ~0.24(.80)
z(p)? —2.66(0.008)" -2.10(0.03)*
AMPS: Assessment of Motor and Process Skills, CCTT—2: Children’s Color Trails Test—2
z(p)!: Between—group comparison on executive function score
z(p)? Within—group comparison on executive function score
*p<.05
Table 4. Results of Change Value on Executive Function Score
Treatment group Control group z(p)
AMPS—process skill 0.98 (0.24) 0.43 (0.14) -3.43 (001"
Sun—moon task .
(Cognitive inhibition) 5.33 (2.91) 2.63 (2.13) 2.94 (.003)
Eight boxes task 5.22 (2.10) 1.00 (1.30) ~3.12 (.002)°
(Working memory)
CCTT=2 1.48 (0.52) 0.28 (0.26) -3.46 (.001)"

(Cognitive flexibility)

AMPS: Assessment of Motor and Process Skills, CCTT—2: Children’s Color Trails Test—2
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Table 5. Results of Change Value on AMPS Process Skills

Treatment group

Control group

Process skills MSD) MSD) z(p)
Sustaining performance
Paces 2.11(2.02) 2.25(1.66) —-0.10(.91)
Attends 1.55(1.94) -0.25(1.28) -2.02(.04)"
Heeds 2.11(1.90) 1.00(1.51) —1.08(.27)
Applying knowledge
Chooses 0 0 o)
Uses 0 -0.25(0.70) -1.06(.28)
Handles 0 0 0(1)
Inquires 2.22(1.56) 0.75(2.37) -1.37(17)
Temporal organization
Initiates 3.33(1.00) 0.5(0.92) -3.36(.00D)"
Continues 2.00(1.73) 1.25(1.48) -0.92(.35)
Sequences 2.22(1.56) 1.25(1.48) -1.28(.19)
Terminates 2.88(1.05) 1.00(1.51) —2.55(.01)"
Organizing space and objects
Searches/locates 0.22(0.66) 0 -0.50(.61)
Gathers 0.66(1.41) 0.75(1.83) —0.05(.95)
Organizes 2.00(1.41) 0 —-3.06(.002)"
Restores 1.33(1.41) 0.50(1.41) -1.05(.29)
Navigates 1.77(2.10) 0.75(1.83) -1.10(.27)
Adapting performance
Notices/responds 0.78(0.83) 1.25(2.12) -0.43(.68)
Adjusts 3.44(1.50) 1.00(1.50) —2.77(.006)"
Accommodates 0.11(0.60) 0.38(0.91) —0.59(.55)
Benefits 0.11(0.60) 0.38(0.9D —0.59(.55)

AMPS: Assessment of Motor and Process Skills

12y rF RN
of 2 > o 3% of o
8oy o jm
(o, ﬂiﬂ'?&lﬂl
il ui)

N
el
O
o
X
oo
ol
o
2
Aui
0
bt

~
olr
_\:1_14
~
[Ulo l-iNl
1
i)
~
ofr
o
5=
s

£ SAsIelvk= Al 9 9)E 2=t} (Réthlisberger et
al., 2012; Traverso et al., 2015). ¥AJn}H] oFsE2]
A7 Fd ZEIFo] FHtel EiHESlv SO
rensen & (2016) 2] AelA 71 S0 o 24
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Abstract

Effectiveness of Performance-Basic Executive Function Group Program for
Preschool Children With Cerebral Palsy

Moon, Yong Seon®, M.S., O0.T., Kim Eun Young™*, Ph.D., O.T.
“Dept. of Occupational Therapy, Seoul Metropolitan Children's Hospital
“Dept. of Occupational Therapy, Soonchunhyang University

Objective: This study investigated whether a performance—basic executive function group program improved the
executive function of preschool children with cerebral palsy.

Methods: Seventeen 6—year—old preschool children with cerebral palsy participated in the study. The study used a
pretest—posttest control group design in which the treatment group was provided with a group intervention
program consisting of art activities for the performance executive function and of game activities for the basic
executive function. Before and after the intervention, the performance executive function was measured with the
AMPS (assessment of motor and process skills), and the basic executive function was measured with the sun and
moon task, the eight boxes task, and Children’s Color Trails Test—2(CCTT—2). The control group on the waiting
list received only pretest—posttest executive function assessments.

Results: The treatment group showed higher posttest than pretest scores in the AMPS process skills, the sun and
moon task, the eight boxes task, and the CCTT-2. The control group showed higher posttest scores in the AMPS
and CCTT—-2. The treatment group showed significantly more improved executive function scores than the control
group.

Conclusion: This study demonstrated that a performance—basic executive function group program improved the
executive function of preschool children with cerebral palsy.

Key words: Cerebral palsy, Executive function, Group therapy, Preschooler
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