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<Abstract>

The Effects of Interactive Metronome on Timing, Attention,
Bilateral Coordination and Balance for Adult with Intellectual

Disabilities: Single Subject Design

Kim, Kyeong Mi - Kim, Mi Su - Lee, Soo Min

The purpose of this study was to investigate the effects of Interactive Metronome
(IM) on timing, attention, bilateral coordination and balance for adult with intellectual
disabilities.

The subject of study was a 26 years old woman with intellectual disabilities.
This study is a single subject AB design. The procedure consisted 5 sessions of
baseline phase (A) and 12 sessions of intervention phase (B). The baseline phase
involved no intervention, but during the intervention phase Interactive Metronome
(IM) intervention was conducted. Timing was measured by task average in short
form test of IM and attention was measured by SRO% in short form test of IM.
Bilateral coordination and balance was measured by bilateral coordination, balance
items in Bruininks—Oseretsky Test of Motor Proficiency, Second Edition.

The results of this study are as follows; First, timing was decreased in intervention
phase than in baseline phase. Second, attention was improved in intervention phase
than in baseline phase. Third, bilateral coordination was improved in intervention
phase than in baseline phase. Fourth, balance was increased in intervention phase
than in baseline phase. This study showed that the Interactive Metronome (IM)
intervention provided positive effects on attention, bilateral coordination and balance

of the adult with intellectual disabilities.
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PN 2 A= IM FAZE AR AF 1Y ATY, 45 A8, d @l B
o7 L]_

Iy
it
olo

AN : J2HEM HERE, NN, EOlY, H&H, &

I.A &

A2 7ol

= ¢ , 7, wAEAE, Ui, ARRE, AAA AS T FS
A el AEHAJ AshS 7FAw 184 o]Hde] Bt (American Association on
Intellectual Developmental Disability [AAIDD], 2007). 3t=olA XA Ao FHES
0.12%% FPrHBEAEAH, 2001).

A& 7ol FAol thst A% (Simonoff 5, 2007), X *2] (Detterman &, 1992),
1o} (Vicari, Caselli, & Tonucci, 2000), ©7] 719 Brock & Jarrold, 2005; Van der Molen

5, 2007), AAZBlasi 5, 2007), A3 7]5(Rowe, Lavender, & Turk, 2006) A

IS
X
o

Agrs Holn Fo|HI} Anksl FH| Agto] Qlof e & oIS 7HTH(e]lFA,
olel, 2007). &3t 2% V|&dE AFS 7FX =4 (Frey & Chow 2006; Simons %,

2008), ol &4 AA7) 53 BHEE 0% Btk (Hartman 5, 2010). |3t 7|
ARoRIES i AE, A, 7P, A8l Vs, A 9AkE] S,
AZNAA], A7 VA, 7164 S, o171e] GoelA Alghe Bolm (X, 2006) ©]=
AMell Ax FGekS w=t}(Hebert, 1997; Ishzaki 5, 2004). &3k o]t A2 =7
olQl AP 7FES] g Aol J S wHth(e]lfE, 2011). webA A Aol
AH 7 Aopddel] Fad Q4R 1A w5 Vs TS A SAe Qs
(W78, 93, 7aEF, 2012).

Ul A A H el 7 sddS Ast AFE AuEd AERAE, Su e
S ohekst ANl dist AF(HAR], 274, 2011; €
2006) 7F Ao fAINE i ofsol =ghE o] Q1lar, Al A Aol
2 v A, A9Ed, a4
2010; 741, 2010).

o] wHET] fBiAE & ol doju=A] odskeE A AEs hlske AR

]

A
= ARgete 2ol 38t (Wuang 5, 2008). o= Abgo] 2sA8S &
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F

g WA el 71 xdve geold olE3 B ¥t (Greenspan, 1997). ElolW e

s = Aol A8, 43} doled, AsEH g 22 Q)

A 715 E $23%F 93-S v|xtH(Kuhlman & Schweinhart, 2002; Leisman & Melillo,

2010). &A1 54, <24 Aelsd, BHold 58 4 &84S A7) 98 HAow
o

e SAEE Ty Saeye MAATIEH o JEs & O‘T’/}(Greenspan

1997). ElolW o]&& v o® 5 A Ve s @/ XA F Sl AR

A5 222 W EZ & (Interactive Metronome; IM) XZ1300] it} A st E}O]‘%}Tjr
WA 257t FHE Tol FRAAAARS SR RO S SUMIA T FE
A7 5& FIANATE FHREAoIth IM2 F7HE Aglel SAlol &3 2o theFst +2
dS T8l G5 EoldS A F k. Mol #e AqATES AuE T
A7kl 857l (Attention Deficit Hyperactivity Disorder: ADHD) oFs52 th}o g
IM TAE Aed A3 799, S5xd, dojAe, s7ldA s Bla #4491 B
Zdo] FAEAUE= AT A3t AT Shaffer 5, 2001). B3 Fol8 3 &5 -5l
0134%% 7H 94 G2} ol s tiid o R IME Alwdt A3 etoly A +3, Wb

-

EHE s 24, A FEeb 71N P&l 2 S B33l (Melinda & Robin, 2005),
Sommer2?} Ronnqvist (2009)+= =3/ IMS A&t A3} %5 elo|yy} == Ak 4
S7F TR Baskgith 1 ghelle Al HEY ) HEF S, 5 el obF
T ekt tidtellAl Agakle W 3] adtel thdt dvt=o] AtkLonnie &, 2013;
Beckelhimer &, 2011; Jassica & Donald, 2008).

AA7HA Felxl= Ageds e R &5 JAE Aol AAAZE F Qe
At A7t v 575 (FEE, 2013) 3 AR
SN FA A7 tiFEol At

e e o B e | F R R B S S P
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1. 95 i
A7 AR 298 T2 W 264 o4 19S W e AAESI AT i

A= AVEA ST HAAME I AFE U] (SA) 10.704], AFEIAISF(SQ) 40.83A41% T4 7153t
2| A ool gith dABEEE H7F(Functional Independence Measure: FIM) A3} 102/
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AL

1267 0% A7|de] FEolx Heds 25 el 271, 2Ae vk 1 Ego] Feslg
I AT AR A AZEHRoA o] ER) Ayl FQshy T 9] FdEEe W
o]gitt. Al AZF H7}F(Motor Free Visual Perception Test, Third Edition: MVPT—3)
A AAZE 58 vfg- W2 S By A Z2uldAAF A3} 77 (sensation
seeking) oMWk v We-S BlY tidAe 57 ¥ ARE defely] Sk
Bruininks—Oseretsky Test of Motor Proficiency, Second Edition(BOT—2)& 433t
Ay} ARy we- 22 F5S By 53] XA -5 Body Coordination) &5l A
o WS HeE Bl

ol

mlru
uZi b9

2. A5 A

A= JpEAg A (single—subject research design) & ABAAIS AT
AR7I7RE 3¢ 2095H 59 224714 F 234 oF 105710]laL o] 7IRF S thdREe
A Aoz 238]17]17F AL AT AR 7|24 (A) 5371, FA71B) 128]7] F

7124 5317] gt JFE A BolWs 1] fal MO w53 #AF(Short Form Test:
SFD) ¢ <=5 d59 #3858 7] fd BOT-29 397 5 <45 g% +3 sk
F7Ve W 37|mbe Frbsiitk IM ES AAlekA] egkan, tidAbrt etar Ao i S
HA 7S FIet. FA7|E MO dEste IR EF 123]7](Interactive Me
tronome, Inc., 2013) & AR&sto] FAE AASaL 5 23], v 3]7] 404 X3 siairt
] 3] FA A MO @58 kel BOT-29 shdgedA 45 Jd53 +3S S43
At

3. A+ =+

D el A5 371

ot

At

2 ATolAE BolWd JEgs 5] fete] MO @EF e ARSIt
IMe] @53 ZAk= Taskl# Task2® 7AW ElolW 83 sdAE A&5T
U Y= WM 5 Qdvh TasklelA= A3 =9 hglE $10](G.S/OFF) 71+
ATEm ofE X7] JAE YAl Hrh Task2i Taskld 2o] ok X171 7A|
skt 71Ead @ Eol® Rk eabel] whh ma uwbe B A v=w qhy
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(G S/ON) Xﬂ%l Aot AP MEZE BiiE ol EAE AW Qhulgo] s=

A FEaL o] Fe] AW @B ZEw wkek 1,000+ 15% ool Eg
Qhlgo] 9% Aol E2A Hrh

Efolil-& SAst7] flste] @53 AL ulolE] A T 2F A FH (Task Average)

= =437 A5t AFHAE(SRO) S AR 534 A

(Task Average) ¥} AZHAE(SRO)l thdt AL thS <% 2—-1>3 )

<E 2-1> Interacitive Metronome®2| Z1} ©|0|E

Result of data

Task Ave/# s|E5o] 71 gl dnht 2elEAE Yel A (ms)
(534 BA/EA SE 5) | BEAZ Yehd Rolr
SRO% 71Ew e A7 £15ms o|UR 7|15 S| EES] HAEE
(A% AAE) e,

FEHSH 4959 97t

(1) Bruininks—Oseretsky Test of Motor Proficiency, Second Edition(BOT—2)

q}xl—ﬂ./] ol:z go ul -;LOJ
S AHEERSITE BOT—2% theket &
S, E 7N, S 8 7Y, GElr] S99 7]‘:']"q ”7\] A, &
% F 5N FEoE AU =8 (composite) oA WA A
0.78 ~0.97¢] WelolaL, HAF AL A+ 0.63~0.95, 183l F
= 0.925 %33 (Bruininks & Bruininks, 2005). & Ao k= —E‘é%jﬂr Eig Ry
Z73t7] 918 BOT-29 4= A% +3 a8 7He ARSIt 2—

(E 2-2>  SFHSY 7Y siAg=
(1) HAAZE 7ol 71— &= 7]
(2) Jumping Jacks
(3) AR H7- FE5E Bl

¥ AS (4) AR H7]1- HSE FAll

(B) A} HAAF Fo7 3717
(6) B} &7 Frgr]- d5S SA
(7) 23 &t FEY7]- WSS SAl
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(D A 9ol &y A 1= & 2]

(2) A we} stog o7y

(3) A Sfefl g7 A Ql7]- & )

(4) A 9ol &y A - = 3]
Ei (6) & HAwAg T 25 o] A weh 27

(6) A ol g W= A 7]- = 7]

(7) oo Sl & 22 A 3] - w2
(8) Btt) Sl THwA oL BES =] A 3]
(9) Bt 9ol g T2 A V- & 7271

4. A7 A

1) 71&A

A ZIE M FAE ANEA 2ok tAelA on) g BES AAw A
S shalth, g T ARl B2 IAE Agste] 7124 717k Bk 53
splek. 71k 3 2314 F 53712 avinkd AAE SAE] A MO 9EY Abel
BOT-29] 891971 & 45 B33 79 F7H2 ST B2} Fat 257152 37t
7] 9 BEE Frlld A} Wed BPES AXse] AU F 10~1587

AT,

2) A 713t

== F 238 657F & 123]7]|Z Interactive Metronome®?] Z53t9 123]7] L&
EZ (Interactive Metronome, Inc., 2013)°l 93 F-1-& AASQIch ) &7] A4 A
IMe] @59 Akek BOT-29 sh9187F 5 45 ¥, 9 %7k 10~1521F B7het
%, 4037 IM E-1E AA]EH

3 A UL

Ao ARgE IM Fd T2 13719 FHAER FAdEeIglon EFEskd
123]7] TR EZ(Interactive Metronome, Inc., 2013)°l wz} FHE AAFFTKE
2-3> TA TR T 7 AAE 74 jlo] FHA 108W(28) HbEet
FHrff 2,0009 (37+) WHEsH== wo|ql) Zb 37 sdAl= A 37004 Hh 970
THA Ao AZER A 97 ~ Hoff 417k AN A HFHE A el
AA AL A e & EYAE AR 7 AEF =gh AR shibs

!
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ARE 71202 FAI FTL2EEAA WeIRTE BAG e 957k 27) ol 9low,

=AqA7t =Yg ke wke slo 7 ye|Eth(Lingerman & Stewart, 1999).

. A+ A3
1. ElO|YOl H3}
TasklollA 71242 HzkS 145.06+£135.43mso)|9a FA417] HogkS 99.75+109

msZE FA7|Ztel Hgho ] 45.31ms 7ZFA¥ ATt Task20ME 7|2X2] Hit 148.47+
134.80msolA =717 Ho 106.98+124.8ms®E 41.49ms TAa¥t S=3A HH

o] Zhz3te] Eolgo] FwGot AV Bk ) 317 £FA Bitol VAo F
LonERA WE el 9o IM FATE Elole] Qe Tk a7l ot
3—1>.

=T VvV \
= \——-""{t—:"-‘\-—g__'
o
-50
-100
-150
1 2 3 4 5 L3 7 B8 o9 10 11 12 13 14 15 is i7
= 7|

<8 3-1> 2SI B (Task Average) #3}

2. 4549 #Hat

Task 19 7]x4 2 18.16111.9%°1031, TA7] H 23.64£18.73%= S A
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o

717kl Ftgke] 5.48% S7FHSATE HEF Task 29 7]2Al @42 10.77+7.08%°1 %1
ZA7] BHFE 22.72+16.57% 2 ZA7)7F Bo] 11.95% =/ EAUKE 3—1>. =417
=9k Task 104 14, 173]7]04 71249 H+28FHA} M= o]ato|lar, Task 291
A= 6, 7, 8,9, 1081715 Aglsta 7719 AFTAE (%) 7t 7124 9) B804 e
o Fo® IM FAZE AFHel YFS FATKIH 3-2>.

7|=H =M
100
80
e
g — maz
E o I 2EEHEA
(%) w N ——Task1
—m—Task2
w 3 AN =
A KA
e e —
NI\ A /
. \V5 w _________________________
-10

I8 3-2> HEZE(%) st

e = HS sHlA 7124 713 Hito] 5.8%+0.9701%0aL TA 713be] Hat
10.95% =9tk FA 71 12709 2E dolErt 71241

He 5ol 9T FUAKIY 3-3>.

e w3 8 Wske 712 A9 B 3.6+£0.49% 4 A7) B B 4.5
+0.7679 2% 0.94 FEATt A7 BolA 7124 A H+2nsdlar HERTE =2
=

o] FEHYE Felol FFE FAKLY 3-4>,
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i *éod Xl@%“ﬁcﬂ% o ® IM TAE Aldste] ol HF e, 4= 9,
I

A A ol A%Jwéi w7 719 X*Eimhéi dntsl ] Astz agHoR
sh5at7] o k(o °]el7, 2007) ¢ He o] Atz EeHI SRl

<

A=}

Ag Hola 3, ¥, 944 54, w;j*é, A o] dojy dgo] Aoz -
57 o] %E}(Taylor = 2005). Q17Ee] A}:ﬂ ql 3 F2 th 9 7]%01] 91811 ixgﬂua
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S, s, AEE, 2012). FH O ARAY s FIANATE FARE H3t
+d, H3F, e MEZEIM Fo] Stk i AFtelA= ol ool 7]x
IMZEIO9E FAE ARSI ElolW ] FAdeghe Q1A Al Fofel] Fa3 Q<!
o] 2ttt (Harnader & Rourke, 1994). IMS &A1 A, oefst 53
1%51% Elo|W 3} 2G5S AT AAZQ WS Ale s (Shaffer 5, 2001).

AT Aol IM FAE At F A A5y, 5 48 7% 99 IS
Eoﬂ‘jr o] A= APAFNA IM TA7F Hee, AA d8, #Fol a37F Ad A
(Shaffer %5, 2001; Libkuman & Steger, 2002; Leisman & Melillo, 2010; A=A, 7]
73, 2013) 3 AAs3l ot

2 AgellA ol Y
Hat L2xFEA HEE FEl HA s Ay S FA
=H 5N IM FAE Aestls W o]yl S Wtk B 13k Libkuman, Steger
(2002) 9] A9} AAEA] ¢kt Libkuman, Steger (2002) 2] Afor= . AA5te}
ol 123715 Xgst ot 7zt 8719 EiA FFel T AlRke] fEA A E 9l
Atk Agelx= g 3]7]el oF 4072 TAE Alwekl et Libkuman, Steger (2002)
o] AFelM= oF 508 TAE AT A s dAlE A"t FHS & &
= ZEOHo] FAE UGtk AR FEdAle] M FHe o] EelWe]
of J&S w|A= Aow AzhAr) st E AeA HAAAR] FHA HPo] HA}
© Ao®E Hol FAIZEE vl Algsittd a3E yEpd Zo® Bl

=3 AAL ASHAES T3l dey S %Xéé& Jj]r, IM %ZH% @%E—'ﬁ‘ﬂ F&
of &S mHlth =uelx ADHDolso thdo= ¢
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