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of mAl= Gl el dopRiizl skeiTt,
Ay A J
research design)Z ABA A AF&-5F9TH & 183712 w3 287|4 & 95 APkt

SHelEt, 2714 381710 7124t Z1t FshA Astele
AT BN MERE A F IS AT Yol MakE Bgon, w7

A2 s HEZE 5O A o] olEoA A

L= I i s S W

%
W, B ATE ol $1% 24 ARE ASE 4 9 el

Aol Ak Hke olF oS iAo R fHAE o1 (single—subject experimental

hl hd
o =3 AAKshort form test) = 54-‘—7—]"‘;‘

S HE HA] &L Ao 4] Electroencephalogram(EEG)E H2F5}
s on, A7 FA(random) 2 ABEE @7]719 AR S-S AASHT 'SZH7] 123)7]+=
ZHS 40~5087F AAIgE & ©17]7]9] TA|(shot—term memory test)E &4 stgoH, ¢&d AAE =4

7124 717k IM

TR A =

#Alo] : wol7lel, AsHga WERE, AP, U5
I. B 237150 AgFo ol st Ao 2 184] o] Ao
A %o0] Hit(Intelligence Quotient: 1Q 65-75) ©|5}&2
. 5 1= Aom o )
2| 7NA = Diagnostic and Statistical Manual of AstElef Qe B2 BAE 9l
k1) L
Mental Disorders—5(DSM—5)°fA| 2] wrAtofjgt 2|4 ARl obg-2l 7193 HE Aol A= A1H gl
Apol, SN, WA, AaHEG o), 2o CrE=el DPINE ues <ls) 97 Bine] ofehe
A28 WS ol T, o Ay e 87V 0N, R FAFANE 24 o
2 Z2AAA oA} B olx], olo] AEA W LEL L Qlokal B sk ch(Ellis, 1970; Kim, 2001), ©7]7]
o] 177 k0. B 1 =
gl ditho]| 2| Ho|= AeS W3ITHAPA, 2013). 1 AJolgt 77718 Fall dgH HEIF S-S Bt
F AN A, A8, A8 delely A s w OB AR ARk ZIem A EA e
AR} -5F3Hglovia@hanmail, net)
A44: 2016,08.01, | AARL: (12} 2016,08,06, / 22} 2016,08.12.) | AR Y: 2016.08.19.
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A9 drolZol A= Aol ek dutz FHO| o] Ha
57Hell Al 97folm, A&HAIZRS 18% A wolth(Miller,
1956). X ©@7]7]9e) et A4 oAM= =2 ¥
7] $18l 2|43k 5~6719] TolE @] 7| Hsfjof qhrhar
SFAAITE 2| Aol obg2 Ho| A A7t 88
= o] A= Fat 37 ol ©@olE {717l
ofgfJstm, ZL2jek EAI7L Y718} S5l & of
e 7HA 9} St S A sk Wdlo] Hrkar
3G THKIim & Lee, 2009), A A7 ol ofgof A 1t
U= 3h59 ol gl FoFE o A= Qg Ao R
] oj

]

U R R o2

U, Tefa 2SS AN Aol 7ol
Stttkal 73 %61 tHZeaman & House, 1963), Fo3=
o B Aol Al A B RE YA,
9J29] }o] th3t FE 710l Aoletn T 4 9l
thJo, 2005). A&l o5 25 7|&ol=t of
glzo] qlon, o]et Al o5 Astelt dAE
oA} A-gof ojetE 7HHL7] wizell ARl dES A
g3tz 0] AR 2 HEE ool Fag »
Holztal & 4~ th(Hodapp & Zigler, 1997; Kim,
2010),

ol AlghE &t l ?Jal] =T (Electroencephalo—
gram: BEG) B}o] 9.7 =S $a) A gofol 52 th
o olu uiot YRS el A At o
P BIBAT, BRG vlo| o3 ulo] e
w2 w80 @ Folehy MscHKim, Yu
Kim, Kim, & Cho, 2009). Z|A&tojolE-L u]ej= Alel
s 2ujake A0 WAE v, 4elo] B A
Aol HSo] 3t AAS Fuelr] 9lat chopt 21
ol o7t 8 8HHKim, Kim, & Jung, 2002). A4

HE Yol oFFEL el wgo] W =2
PRS0l AlRFEAL Qle}, 1 5 ZZoll ol &9 4
Z-2 X W E 21=(Interactive Metronome: IM)S A}
&3t FA9 Ayt ohefstA RaEi Qck(Jung &
Kim, 2013; Kim & Kim, 2012; Kim & Kwon, 2005;
Ko, Oh, Han, Yu, & Jeong, 2008; Song, Park, Jung,
& Yoo, 2013).

NS B2 5T SES FHAIE BRI
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Hzvolu} AR WSS AFHED M Aol Bt
j}g A3y oq;LE;; Ab B o g_gle_'dﬁ.ﬂ _q.oloﬂExl—oH
(Attention Deficit Hyperactivity Disorder: ADHD)
FFEE o I B A ok5e] WFeS st
=9 793 IS = = Aokl A tHLeisman
& Melillo, 2010). 123 IM L o] SH&Atof2
7V RadEe] Ten S-gelol 7ol 3HH JFS
o, Welv] g Amsd] B4 4 ek A
%tHSabado & Fuller, 2008), A}7]&H 9AH( Magnetic
Resonance Imaging: MRI)E o|-&5}o] IM SAE 44
o Aol A= o] ARGl FAoA B4

231 B 15t Alpiner, 2004).

ST IMS S = oF = - & A3 dte iR
sAg, A #AHKim, Kim, Jang, & Jo, 2013),
ADHD 0}E(Seok, 2009), ®uhd] o} (Jung & Kim,
2013)S JAFO 2 519111, A XA ol o}E-S gAFO R IM
SAE AARE At RS Aol webd &
L ste7) AR o5 L daor Auags vE
E(Interactive Metronome: IM) o] F581} 7]
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23] YA 7E L1 QtH(Table 1),
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Table 1, General characteristics of subject

71z

2

7ol M EHS s} l e Al =
% ZAHshort form test 9} 3
ot A 71t 1

@71719 1A (shot—term memory test % 23 7]
% Z 63]7] Bk =4 5190, EEG K32} §lo] IM

A2 e Jﬁxn )

=& ZAKshort form test)E " 7] =43}t A

P

7124 77l 7)1 %A 7|7k} EUsHA Xlﬁgﬂ‘ii»o— ,
7\ ZA oA A5 IA|Q} A7) Ao A HHEE 1bA| 7F

ol %3 Hol7h Qskek, AV - AREAIAL 717}011% v &
A2 o2 9k AefolA] EBGE 3astol Ba Al
(short form test)& —,4'},45]—‘1]/\1 Hu-E 245150 =
Ao Whe 150] WAROH, ZYT g
5 olseol F R A4S 7 WAL 24 act

(Table 2).

Subject A Subject B
Gender Male Female
Age (years) 13 1
Diagnosis Second class with mental retardation Third class with mental retardation
1Q 49 53

Therapy times

Twice a week

Once a week

1Q: Intelligence Quotient

Table 2, Produce of study

Research stage

Research course

Pre test

Short form test : EEG measure

Baseline A

Short—term memory test

Without intervention IM measure

Intervention B

IM treatment : 12 session protocol

(40~50 minutes)

Repeated measure without EEG measure
Short form test : 12 session
Short—term memory test

Baseline A’

Short—term memory test without intervention IM measure

Post test

Short form test : EEG measure

IM: Interactive Metronome, EEG: Electroencephalogram
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3. g+t

1) MSE2AM M EZZ(Interactive Metronome: M)

Interactive Metronome 3JAfof|A 7jdts =27
o2 ZgPslH o, IME Ao Al 9JAFR] Greenspan
o o) AE TALLEA, L3 LB HL
BRI THETOI, MAH AYHE A5 o
Ahe] Qhgol o] B g A7 U
P ohe 7REAS S, ofd B14E B S

ot AL Aol R 12 g A 2 A

1T

EFJ 74§ ?“éﬂ‘ﬂ%lt} Chung, 2010).

2) L|THEEG)2t IM EH=H ZHAHshort form test)

Y} 242 WEEG-8 (Laxtha, Korea)E ©]-&3}%
o} Ao vjR WL 10%-20% A EE A AE | uha)
FP1, FP2, F3, F4, T3, T4, P3, P4 9|x]¢]| Hasgict,
Huhe ol 55 Qo] IHHE] A 4 Qe =
A H7]5Y FAE UERH, ARG AZ7EA] 24
St7]= o FANE X9 &4 FEi) B30 HEe H
2 gekstA & o ekMun, 2002), & ATl = F
A A} Sof] ﬁ%e—ﬂ.«l Aol E H]aLsl7] 9fsf obgo] =
S5 AP oA HeFs] 2 AR - glo] IMS &
o Zgekon, SninAlpha), WElHHBeta), Zufa}
(Gamma) & T8 o= 45150, Yuluk(Alpha)= 7|
A &7 71 T SREAQ A9 A sE R o
o} peto] gl w0 A A7 Az 19l oA BE
A Make] wsfao] ARTha M SHACkFink,
Grabner, Neuper, & Neubauer, 2005). HZE3AL) AY
Zhsha Qi Aol A 5P A EE Heka(Beta) o}
10| A EEd w9 e AvhGamma) = = wt
of wsfepol PE %2 ) Ko Fgo] 27} Bjw =
59 tH(Herrmann & Demiralp, 2005),

E ojs)7] 34 ol WEeS MEAom 2]
S IM THEE FAE ARSI IM BEF A
o] elole) wkg st gelol dhet £2l 4,
£ ARt Brkstes Eof Qloh tidRE 4t Bt

-',.I

o

]

Totrr

22 e rESAE A Vol 14, No. 1, 2016

oYt
.,a
1r
(o
£
L
Jo
® o
2
=)
a
N
)
A=)
__>~l‘_1
i
(|
o,
&
O
(|

4 A o 02N Lol

3) B7171 M| 3 (short—term memory test)

AL} ol E o] =t 27H4] IAIE ARSI o, o
71719 Aol et B7ket vk S NA 9| BgE=
2 YA S8l S5 A 42 U7 23004
o] SJA} F-A19](pseudo random) = W 12744 2HA|
3 EH*JZVP SAL uheh wehz]of who whet weky] AhA|
£ 217} 3t /AR A B A (random) B AlEiSko] 23S
ARy,

(1) =X} e} Ust7|(digit—span test)

K-WISC-T9] Z}¢] 719} oA A =3 M
A agksto] SAskGich 9719 Ak 5 275 H 9
Mz vtdstalon, 2 dAE=E 2704 AA o] F 16
TR FEUY, vHg SA 9 skl ot ©7]7]
o10] S 2] 91} A4S Fe] 25 oAk B9
(pseudo random)Z HjEs}te] 602 IAE WHES
o e & o o SA oA B A7) RhEE ] ¢
=5 oiglen, A&Ee AL jdEA] =S 5k
ct. ézéf?}ﬂ A tAE 671 A F A
gt A whet wohr] IA| 172 Al
FAE 52 ¥ HIE wEskeR S
onf 2749 g F Uliek= AolH thy ©AIE AlY

shich. AR e 18 790, FRel okd 290

Hog -5t thFigure 1).

(2) o] w2t 24517 |(word—span test)

The National Institute of the Korean Language
(2003)0l 4] | o] AL HIE 2A} Aol L} of
Bule] Tol 3 Abg WEAF AV 2 284 ofstal
wols % AEstel wie o7l daskgon, 2 o
A 24 AN s} & 18R 2 AR, 41
uje} wsi7)er o] v 2] sl ofat w7]7]o)
o) G2 9] 91 2278 olstel 10072 Tl FAF
91z WLstod 6o TS WEU WY
o gAolA] 2L Holt wEEA FEg B9

1o
i

lo &

lo mlo
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ul7h e golis WX ghEE St &
A7 6744 A § 4] (random) 2 AlEfE ]

ol ths ©AE At AHY we e
i, ol ofd A% 0de® Y3 sFlth(Figure 2).

A} AL ATl BEGE H5ato] ul2]7]
28 S shelon], 47 BY 123]7] Btol vl

Digit—span test

2-4
1-3
6-2-9
8-1-5
9-3-7-4
3-6-2-8
7-2-8-1-9
8-1-7-2-6
6-8—-5—-9-2—-4
2-T7-4-6-8-5
9-6-2-7-5-1-3
4-1-5-2-6-3-8
2-6-3-5-9-7-1-8
7-3-5-2-6-1-4-8
1-6—2-8-4-7-3-5-9
8-1-5-2-9-6-4-7-3

Figure 1, Digit—span test example

Word—span test

N 19

ol e Rl
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ot
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ox
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Figure 2, Word—span test example
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ey
M
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ol
xR
o
HH
ot

A71 B, 7124 A9 971719 HA|S] e A5t
2ot Wt} 23 A} HE(two standard deviation)

g Axlssich

1. IM Ao 2 HS=HQ Hs}

2L A9 IM A A$-2] EEGY] 7|sSAFS o
=7} ZtH(Table 3), Yu}uH(Alpha)= Batgko] APAE
Aol A AREA o & ZFAstgiet, etk (Beta) of A
= Bagko] AP ETE Aol A BE B A] FAE|G)
o}, Zvhk(Gamma)of| A= a2 AP R T ARSof A
6o FE AT g A B IM A A$-2] EEG

o) 7]&EAFL thai 2 rh(Table 4). Yutik(Alpha)
Fa ke 3ol APdETE Aol A S LA 2t

233}, H|EtIH(Beta) o A= Batgko] AP ETH AR
oA HE FEoA FUAY FEIch Fatut
(Gamma) | A= Btk APAETE ARSo A HE FE
oA = it
123 IM 953 AA 5 HFE(SRO%)E AHE-Sto]
27 9] tjiAte] grolw 583t s S5t A
¥ g=w Qhfgo] §l3(G.S/off) I hfgol 9
(G.S/on)ol] wet 2ol & HoATh diAAt A= FliSol
Sl 49 7|241.33) Bt A7]24(19.33)0] 3
o, ehfigol sl A 7EADEYG A7
(19.33)0] = AcH(Figure 3). A B= At
£ A% 7124(4.66) ot 271 24(12,33)0] 3]
o, hfZol Sl A 71F2A1(4,33) et 7|24
| FAE AT F oA FA71AE 712
£ 9= 27 ol A& =
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Table 3, Subject A Electroencephalogram (EEG) measure variation

Pre—test Post—test
Mean Standard Mean Standard Changes in
deviation deviation value({t/3)
Fpl 19 i 12 .05 -07 &
FP2 23 12 14 .08 -.09 ¢
F3 13 .05 11 04 -02 4
Alpha F4 23 13 13 04 -10 &
T3 26 .06 21 07 -.05 4
T4 34 .09 20 .06 -14 4
P3 51 07 37 .06 -14 4
P4 55 07 42 .06 -13 4
Fpl 27 .05 27 .06 00 —
FP2 20 01 21 .05 o1 {
F3 45 .05 46 04 o1 {
Beta F4 .36 .09 .39 03 03 1
T3 27 .03 28 03 o1 1
T4 23 03 29 .04 .06 O
P3 18 02 22 02 04 1t
P4 16 .03 2 01 05 1
Fpl 21 .05 22 .06 01 1
FP2 16 03 19 .06 03 ¢
F3 30 04 28 .03 -02 4
Gamma F4 23 08 32 .08 09 ©
T3 23 .09 .20 04 -.03 4
T4 13 .03 22 09 09 ©
P3 13 .03 2 .04 .08 O
P4 11 03 18 .03 07 1
23
A ; B | A
20 | }
| e
13 } I
| I
S 10 1 I
W | |
: I
| i
| 4 |
_ i i £ 28D (G0N
1 2 3 4 3] 6 7 3 9 10 11 12 13 14 13 16 17 18

Session

Figure 3. Subject A short form test SRO variation
SD: Standard Deviation

24 o rESA R Vol 14, No. 1, 2016



Table 4, Subject B Electroencephalogram (EEG) measure variation

Pre—test Post—test
Mean Stane}rd Mean Stapdgrd Changes in value({t/{})
deviation deviation
Fpl 14 02 15 03 o1 {
FP2 12 02 14 .03 02 1
F3 14 01 14 .04 00 -
F4 17 05 16 .04 -01 4
Alpha
T3 15 .02 16 02 o1t
T4 13 .03 15 .02 02 1
P3 25 04 24 02 -01 4
P4 35 .08 38 .08 03 1
Fpl 16 07 17 .06 014
FP2 15 .08 18 .08 03 1
F3 20 .04 25 07 05 1
F4 23 07 28 07 05 10
Beta
T3 13 .02 16 .05 .03 1
T4 11 02 13 .03 02 1
P3 11 01 15 06 04 T
P4 .06 01 09 04 03 1
Fpl 07 .03 07 .02 .00 -
FP2 08 04 09 .03 o1 1
F3 10 .02 18 12 08 1
F4 16 .07 .20 .06 04 T
Gamma
T3 04 01 04 01 00 -
T4 .03 01 04 .00 o1t
P3 05 02 .09 05 04 T
P4 .03 .02 05 .03 02 1
2 ‘ |
A | B ! A
20 } I
1 |
_ I |
13 : i \_.\
= 10 ! '
Z | Y I
i I V/d |
J ;>(" ol ‘1374:1 |
1 { —8— G.5/0FF
0 Y : !Z"/ I —O— GS/ON
i i ----------------- £ 25D (G.5/0FF)
_ ! I — +25D(G5/ON)
-2 T T T T T t T
1 2 3 4 3 6 g 10 13 14 15 15 17 18
Sesglon

Figure 4. Subject B short form test SRO variation

SD: Standard Deviation

e84 o EZE(Interactive Metronome: IM) Z&o] )= 3fof ofF9] F5e5)
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Table 5, Subject A Short—term memory test variation

Short—term memory test

N Baseline A Intervention B Baseline A’
12 M = SD M £+ SD M £ SD
Digit 3.33 + 0.57 3.83 £ 0.75 4.33 + 0.57
Subject A
Word 3.00 = 0,00 3.16 £ 0.40 3.66 = 0.57
Digit 3.33 £ 0.57 3.83 £ 0.75 4,66 = 0,57
Subject B
Word 3.33 £ 0,57 3.00 £ 0.54 4.00 = 0,00

M: Mean SD: Standard Deviation

2. ©7171 x|

Qg =8 Zpol= glolon, BE &) F4vt 3
T =2 UE U A A A wet
2517 (digit span) @] - 7124(3,33) K} A7 24
(4.33)914 P& Helon, dof weh D7) (word
span) 9] A-2-o|E 7]241(3,00) ¥}t #7124 (3.66)0]
A AL Bk AR} B 524 whet w7 (digit
span) @] 7% 7] 241(3.33) Kok A7) 241(4.66)00|1 4 &
Ao mej o tho] whe} W7 (word span) @] 20
T 7]124(3.33) Hrt 271 241(4.00)0014 B =S
ot AR B ool wheh Eely) Het eap wet
st7lol|l A oKk o FdE &S B
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Ralgton], 1 23 299 obgelA
& = Bal, S o9 7|t Fekoll= g
ArE]l AnE 1B It (Libkuman, Otani, & Stegar, 2002).
=9 L ou g 290 o Be Y
= 23l=dl, old Avks HAdvi] Hup] obsg F
A2 3t ALl FAFSF T Johansson, Domelldf, &
Rénnqvist, 2012). Kang(2010)2] AFollA A & A} of|
o2 7o) 27 wslol el WA 2ok A
oje] gAY Aate] gt Ao w 114S wWol st
Exg washge, 2 QTR A 2go] ofFe
Pim|=ae 2 9717)9] $A1HeL higo] S A9 ¢
& 3H) she Wl 8ag 28kl o We Aupt
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o e, 58 oA B opFe IM S
o 2H7E gol Hyowl, UFE WAL} BEG
AR LS 2ol glok Zre 235 vehd 2

o ® IM & o]8sto] Hupss 45k
o} 71 A3} Yulul(Alpha) of| A 9] Fatghe] SA HETh
SA Fofl ARbAQl AAE Holed A As Be
Foll A Zastalal th At B 35ol A s dskAL
Aol duafuk(Alpha)= ALk, @71
AW sE 3 & o AaE
Y x5tk (Fink, Grabner, Neuper, &
Neubauer, 2005), H|E}T(Beta)= 2952 thAFz}o| A
Batgkol SA AETh SA| Sof] ANkA Q] A st
Fo B2k HE T (Beta)= T2 oubdollA A
o, HEstAY A2kl Q= Aol ZstA A E]



=y & T Hatgko] AR
o ek Aotk (Gamma) = Hatgho]l T4 HE
o} SR Fof] ANkl S WEEFS Beloh vt
(Gamma)+= A|/J A2 FollA ZFsHA TA =, 1=
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2o Ane nyd

Alpiner(2004)= IM —Eﬁ% 3 MRIE o|-&3dfo] -3t
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ol gArSe] Quka Exe el vgela o
o AAER TSl IM Ee BHE Bl sus
4 Qo] Was Aol

v. 2 E

H o3 2|"Aof] o}5-S tjako 2 AFS2REA] W E

. [e)
2=(Interactive Metronome: IM) Z2|& 285}
F2 9 to)7|olee] nlAE e dopnsih, EE

M T3 AAE Balo] 24 Fo AFee) FAS 3
Qlstelon] wstel G]7]elo] S Selsteltt o)
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Abstract

The Effects of Interactive Metronome on Short-term Memory and Attention for
Children With Mental Retardation

Bak, Ah-Ream®, B.H.Sc., O.T., Yoo, Doo-Han**, Ph.D., O.T

*Dept_ of Occupational Therapy, Graduate School Konyang University
WDept_ of Occupational Therapy, Konyang University

Objective : The purpose of this study was to identify the effects of Interactive Metronome (IM) training on
short—term memory and attention for children with mental retardation,

Methods : For this study, single—subject experimental research was conducted using an ABA design, We
observed two children, twice a week for 9 weeks, which was 18 sessions in total, We evaluated the children's
brain waves without intervention and the child's pseudo randomly selected sample of one short—term memory
task as assessed in the baseline A phase for three sessions, In the intervention phase the children received
40-50 minutes of Interactive Metronome training twice a week, a total of 12 sessions, The short—term memory
test and long form test as assessed after treatment, without brain wave in short form test measuring, During
the baseline A phase, data were collected using the same procedure as the baseline A phase,

Results : After the interactive metronome training, positive changes was observed in brain waves, attentions
and short—term memory,

Conclusion : The results of this study expect that IM training has a potential for improving cognitive functions
of children with mental retardation, In addition, the results of this study can be used as basic data in

attention and short—term memory of occupational therapy intervention for children with mental retardation,

Key words . attention, intellectual disability, interactive metronome, short—term memory
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