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N AAAeR grsdy SEQE FEANA Fenlsl sk WMeksh(13.0~
29.91) ¢ A%t ¥ AAHOR FAsgon Hi) TPAS FEANA felvsA S
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2011 7B SFuas ZEuS3g 9
7]z7<40 J,].zsl—x]/\l_/] Oléﬂ%—?_ o]_l/]a_ 3’4'51]'%]'
oA HAlEl= EAlE gyAow AT

° u

E A2 o) s ol

stol Apale] AF Tl

Fe AeFE AL

= ﬁ\—OE N
£Fstn ek olel uheh Ao U SFAEY AAH FE ue w,
R, oY, FUG 2L N2ETSS FEFES T

BTRSGM BRE AdWgel} tge Wl B FEA L9
JolH e AMFIL 1FS WE F 1 /1F) 0 PFES F IF oPOR hrE

< wW3lch(Kwon et al., 2003: Inhelder & Piaget, 1964; NRC, 2000).

s %
et ERAEEA ERE oSS AESS #AESte] 54 7lFdd o ERs
JAE st 59 3 g 27FHE H4Hel Jlsolth(Honey & Paxman,

1986; Magulis, 1981; Mayr, 1997). ¥4l olyz} 57 7] Algo] Momb o]
Q3 AT EAE Aol Qth o E 5ol Aol AR thekst
ey 59 gt F7 v o g2 ulg 29E Ao}, mEkA R

Sh5 2
SHANAE 1§ Fo3A ool A of (ALt & X1, 2015)

=7 gaes s 97 A HE g ARA AR, A, stEAel
PSS H9 sES A Bk oyt SHAR &Y Ve PR =80
FAH(Luft & Gess—Newsome, 2008; Mastropieri et al., 2001). 131 &

A=0] B A9 #8 shFo] wHA FHe SR A AL shE
FAA aHRE FUY W3 Uvh(Scruggs & Mastropieri, 1995; Scruggs et
al,, 1993). 29d v (2014) 9 AT, AZRFNYEY] F7 sHo] Yaaa
ity =4 g1 5 Ve AT W #F AdEges 74 =goE R

%8 st A%l Qan Afsn g 2w dEits U0
ATE AAFANFIHAE] AW BB, AZ4A 249 71919 {4, 2h9 vm
A 5ol M AUSAYERT ojel gL naltkn AA s

Kol

agud A FA A Ee 7 eEHS sES FIlA FgE

82 Fx¥(brain) Y oH Tyo ;

HE QT 73t A+ (Byeon et al., 2012)° &3tA E&F 33
T

=NE=1

T

7

EERIEE

9o TR ATqeln, £F Sl T Y uEAIY /%%
AAHel o] gt 2& 2 4 UtkByeon et al, 2012). ¢E Eo WAF
5(2014)°] Hsta shgsh Awa s AE BF g F¥ BYS ud
Astel osd BF Sl whek FHe] v o)A BAHjolsl vehrh:
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Hl st Aol o5t A& e et AnrehAyS53tel therst g4 o7}

=, AFZdst 5 Ay @do] AT, FAY, SFHeA
Z

=
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1}

AN

SAERT %7, Ao A9 ZFGH FEA
o T

: 3T =T A o8k o] it
w3 AR AFES EF wHel FH @A dde] v A EH

ol F FAo YFE € F A= ThedS BT Stk
stell o9 27 7led ®skE afFor SAHst EAse WHow
ABAES A71H Fes T vdoX AR S5k ¥ 9} (Electroencephalograph,
Atk o] F AU AFEGRA WHS AA Fi

EEG) S4dHo] &84 . J
oo A 39 7)1Fo 2 AEr}(4.0~7.9Hz), &3}3H(8.0~12.9Hz), wlEFH(13.0

~29.9Hz), #Avlak(30~50Hz) &F 22 54 Fyg e H g9 #He vES A
slo] st WHolth AlElubE A9 dolmrt wolE W FUlela (PHF &

747, 2008; AL, 2000), L= FaAA A0NFS FAEPEA Fol Al
AMnE @ o] gAast (<3, 2010; Cowan & Allen, 2000). HEFgFE= M of A
QR0 JHE T3] Wwolgol: FFs & w FUFst (A8 & 7], 2001),
vtobs AREHY 22 AXFF] AYHE g FT T ou IR GES,
2004; Fitzgibbon et al., 2004; Gruber et al.,1999). T3t AFIL g 49 Hw
9o, FAQS AR PR AF AZHE 247]9] (visual working
memory), ST AR SJulE Folsty] 9% vt Wk B FEde
AZFA R Q1A 7153 AFE ] 9= Ao w AWZATH Gazzaniga et al., 2008).
A WztE HHo®  FYste due FHAA PR S5 HItE
Q3 (Bush, 2006; Wang et al., 2006). webx] a5x1e] Q1x2 WH3l= F
T AR Sge ¢uE wS3 AHA o o] A3k 4 Qltd(Ansari & Coch,
2006; Rosenzweig et al., 2005). &, 7 w82 FAA7]7] Y3 M2 w<F
Ay 282 i £ JrAE g wE H9E w adEd ¢ Qi ole}
e BHA WAT(201DE EF A FFYE-5F4Y, FHE-dFHem

RUSe ’
FAEE JR 58 A2t EAdTa Adetgch Tela $F Abni A7 el

H

240 dvhn FAekgch Ed 3,
TEA WAL AFat BR A4 B4 W, ANE 9F BRAZOR ALgl
FEA ClRE wose BR A4 A WA, $R71E0] entE A8HUEAE
dekals 2R A4 A8 wg 2e 374 % WAz AR W AAT s
AE BFR St wE'e Awsel dw wSsAeA Aew Aw 1 wEe] R
58 Pl Aol S HolFAUh AW AFgefsye) BF e 42
A% washe A P Al aFHE AASA ATE A9 o] FolNA 2 glrt
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o] AT BHL BF Sgol ARPNAYE T DY oW L
MAEA dolni glolth o 8 Edtm ERgAYE EUE 15349
PHes Zeade Aden, Ade BRdA Fa A AAgelstase] ¥
e HnE Ba 49 ¥ 390 B Zeade 489 ¥ oo
o Sgete] T BAO T BAGAT

1. 4 oy

19 AR FHYFO] AT Folahadrh AaFol o YE Abssta
S AFol AUAA WA e FYES SRR FE o] HYPOH, o
s B deoln BE 154 (MD 0.96)010th. o] F A SIS AaE
Al AEE o912 AgsHE Zlo] Wil RallYe] WolAm FoqF Algko] go}
tha AbEE AFol gith B S4S 712A BaEEe AUm o4 AR
248 gu 2EA ouE oldd £ AUtk C LS B 43 naAw
NzAQ F7F sbsae GR, A7, B ARl Absaga, v Wel 3y F
AAA D g AR w70l A% BT MAReR D SAe 24 91 2 4
gor dAbaFelE ol gl AT Y HAEE wol gk}

2. A+ EXxl

A7+ EEG 54 A 8l wFes &

d, EEG Abd AR 162kA19] #/38hy Z=I9 A8, EEG A HAL
Qo A~AEY BN AN T #A z
& Al EEGE SAdste Wl ol&¥ =4 HAet 153 BFY ERdE
72 gk #A (rapport) & B4
71 ¢ F5S AU EEGS 5437 2o g Eo)
] S AFHa, ML EEG F4 AAES

£ O e g fe Sy ok A
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i | o | npstal 52 3
o S 7% 2tH aes s T T 25 A
ob Al b el 2R IIE MY
(30x) B 7lE 2l
(307%) (307%) (30%)

b

Iy
Y3k dlole F A A 3fal
Zb7y 20%7ke] w3t dHolHE A e 0]%6‘]—91\:]— AARNFAE L T 1)
Aababe-ef ZE o Y EA sz fA AR gAm Zge A xzp 2
sHAA oHEE th:}f Asf (e, 2013) el wep Al F3s e EAF
AR 9o FrHRyE dastt old HAE wkYgste] Jidst w3k S A9
A= <29 2>¢) 7L‘jr 71% HAleE B A BF 2AE s Ak sk AAE
Moz AT 7le HAl= HA 73 A BAEHE At dist v W aE
gotatr] gk HAAR mpeAl] EHa Tlss ol&ste] 579 A a¥E

N

1798 SIAR &7 FpAlelth 2o 57 A= B A sl dEhus
oAl A WIS Lot HAAR wAE FAANA 579
OHE UE AR 23" Iter olFAvle WHoR oF IdE 27

9 AFoE W FHAelth

rl2
o.,>L ofj _lﬁ
fl

o

]

koA
o B
) 7 4

<1E B Al <7 B A2
KO8 2> Zlob 5F A oAl

5. EEG 53 YH

o] AFtolA w3} 4 H Holg 32 77 55 CompumedicsAte] E—series
EEG system¥ Profusion EEG XZ1%(Compumedics, 2002)& o]&3}o] 43
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sk Wy A=e FAIFAFuIAHS 10-10  systems AEsk] sy
NeuroscanAte] 32319 Quik—Cap®] 3t A= wixE o= 2 gste] ARt
<O® 3> ATl AREE A9 e W o] HAE ®BASH] Sl M1, M2
FEAS, 7o Zuwdyt 2E FAukE gAsy] 9st EOL, EOR, ¥ oA sk ot
HolE S =3sl7] $13+ Fpl, Fp2, F3, F4, F7, F8, Fz, FC3, FC4, FT7, FT8, FCz,
C3, C4, Cz CP3, CP4, CPz, P3, P4, Pz, T7, TS, TP7, TP8, P7, P8, 01, 02, 0z
% 35719 d=o] AFRgET ¥Hul 4 Al Sampling rate 256Hz, A= 739
A&7k (impedance) & 10kQol&}, 119 %34 E| (High pass filter) = 1Hz, AE32H
(Low pass filter)i= 70Hz, =*2¥ (Notch filter) &= 60HzZ 24-3}31th.

6. EEG =4 YH

7l HAS R FAA A4 = gwslolv A wiitel] RbEolx
ko] frdeo]l AS 20%9] dHeolHE Al AREeRsith. AEFEH(4.0~7.9Hz2),
&43}k(8.0~12.9Hz), WIEF}H(13~29.9Hz), 7wkik(30.0~50.0H2) &F 22 57 ujed
Fuk e 39 ghelA 4Hzold 3wk 50Hzuwre] Fuabg oo Y e U
e ek AU A ER BANME ol&stel 7 FugdH Adie @E
Ttk 1 % 7l A 8 A wAsE Herh A i s E At ol
T 7] wiEel I HxE BAsS] flste]l i Al 7 A AW 39l ghelA
71 A F A A 99w o wel Wk g ad ey &4 o] 3k
H Jo9H (AF Fpl, Fp2, F3, F4, F7, F8, Fz, FC3, FC4, FT7, FT8, FCz
T4 C3, C4, Cz, CP3, CP4, CPz, P3, P4, Pz; 5% T7, T8, TP7, TPS, P7,
P8; TF4 01, 02, 02 & AtEste] 193 %2 %33, Adagag ey
A 3 Al Hste] &/do] Fhe AE vt

o

]

fEs
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g A 4o gAo] 20719 #AAE FAT o 7+ AdEH (AT 1224

FA9 9Ad: 559 6A9; 7Y 3AMDE FHE HI} ARE o] &5

AASFATEE 2>, 28lar zxpol o] fowgt AaE AbESH] flE WS EE

TS AAEE T

<H 2> o 24 fojly ¢ J=

o 99 N AEZA(@T dA] FxIA FxHd 2T F)

HEY 960 47 x 2070 #HA x 1270 Ad

T84 720 47 x 2070 A x 971 A

=574 480 47 x 2070 A x 670 A

F74 240 47 x 2078 A x 370 Ad

A9 2400 49 x 2070 FA x 307] A

. 2 ¥ =9
1. EEG 2IH| =¥ S Z1}

BHeyy e g9 AL HAyp Fo] EEG Al F3olA A ZH o] FdaSo)
ubAs sty BF7)50 ¢ <Oy 4>9F Th A FFo] FIAES AR F
109709 E771Es AAdsigloy ERsts 229 48 Foe 203709
7l sl ER71E 7o S7PF FAACE urt A=A HFskr] flsiA
AAgE Wilcoxon HF29l A48 A3HE &l o] A7t FAFCE Fovltte
e A o AATH(Z =1.826, p<0.1).

o] Ay 15xkA19] E/EE ZEIHY Agor AAFe FHIE9 E/
ol FHHATE S BT Tst ERF THS ATV AsiAE
Hdss Ads] #&sta, ¥4 2 Aojs 2 2ntEA A8 # Qe 74,
a8y s SutEA HFsE 5 Qe vES deFojor e HIyATE
(Hwldd, 2014; FH2 & =3, 2007; HdAF 9, 2005) 9 Az} @Wes Lo
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250

203
200
150 109
100
50
0
AP AL AP= HA

< 4> ME-A= EEG M| ™ S At

=2y Mg My $9| Lot Wal 24 Ay

N
i
1
i

=
TT

1) At geishg =9 = B4 Ao] Hla
APA=ARE ER B A 8 A dERG AEFE(4.0~7.9H) B4 bolg gt

Ad= <™ 559 <E 3> 2t}

MEHD oot AHER 2o O] AF™—Abe HjR

<E 3 AHEY 2y
¥ ¥9 N A AAL AHEZA t TASE
GRS 960 0.0443 0.0002 12.146 0.000
A4 720 0.0383 -0.0274 22.389 0.000
=54 480 0.0075 —-0.0209 5.113 0.000
e 240 -0.0085 0.0157 —-4.267 0.000
AR 2400 0.0299 -0.0108 18.720 0.000
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<™ 5>9F <GE 3>elM Hi= A3 o] AHH el FaAES AR AARlAM =
71 HAE SR dEg 25 dAE SR o AR Mgt 24
(0.0299)°]  F7ketslet. &ARE ARG HARlA = AlEkste] 24 (-0.0108)°]
Zastelty. geln AR AR Aelt @4 BAMoR fofud FEA
ol & UheblTh(p<0.01). MEbste] B4 IHAl dolmel AN JHE melths
Ay AFEH S & AXE, 2015 ¢ & &3+, 2008 AL, 2000;
Hutchison, 1996)¢] H]Fo] o] A#}E A o, FFsEF 229 48 %
AAgel St Ee] i AAE ARHEY F o] 4 1 3l p

]._111_ <3 3>oﬂ;\1 ET] X]X‘]X]—OH Zrﬂxg_‘tj_‘; Co

o4

E*“ (b
3%
o
£l
s
¥
)
o

< 0.0443°14 0,0002%,

A2 0.0383°14 -0.0274%, SFH2 0.0075°14 -0.0209=2 AEfa2] &Ado]
L, FFPL -0.0085°04 0.01572 =718kich agla o]9f e W3
AORE Fouedth(p <0.01). AFHE diide] =23ddE 240 vuw 9
b 7% Ade] e M Y9 FHE & FAF, 2015: Held, 2012

& AM23], 2009)°ltt. 181l FEAS FFACRFH ST AR

O [ o M of Ho o [T i oft I
HNﬁ%JRﬁ%JRﬁTiﬂ>F—Q£Woﬁ
o, ol

HE AFA7e= 7led FFHSENE S AR gt 79
A7 A8 24719 (visual working memory) 71034 Aol = H
olth(Zell ¥, 2012; Gazzaniga. M. S. et al., 2008). E3F ZFQJ S FFQPo=
S AR oulE Folslr] fE didES x}xﬂfﬂ HES u A5 He
oltH(@EF & ol7], 2007). wHAHo R $FEHPLS AAAHHRE QAsta
£ o FAIEHE JSFHEF & ARG, 2015 HAHE 2012; AEF &
7], 2007)°]t}.
ek BERE A% A5, Y, ST AEte @4o] sy,

FFA AEty Zgo] TRt Aye ‘249 v 9 dd V), AR
719 KA, AR ouFe]’ 5o oy o] FoEQte AL e, ®id
ANAYHE 1At whotzolE 71579 o #e S7HthE 31s HolFErh o7&
TR ZEIORS Fo o] A FEAECl EF A S sk
WolEel JRE stysty 7|Y9S fAsHE 1% AlRE F¥ske BgoAM F o
A =S FHAQ dFE Rt & F 9tk

2) s} Adjshe)zAEY B4 Aol W

AR-AF R Al £ A vkt dstst gristasdEy B4 RelE

BE A3 <I 6>3 < 4>9) grk AR sk Fare] Sk 34 (-0.0031)
Pant A AAbe B4 24(-0007H7F H Zow, o AFE-AF 74l
Aol FAXOE Fnlakedthp <0.05).
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0.10
0.08
0.06
0.04
0.02
0,00
=0.02
=0. 04
=0.06
0. 08
=0.10
-0.12

014 AR A LA A2l

<E & Lot MCjIYAHEY 2 X0 AR -AtE ]

H 99 N AR ZA AHFZAL t iahal-}

AT 960 —-0.0054 -0.0099 1.488 0.137

44 720 -0.0060 0.0061 —4.145 0.000

=74 480 0.0045 -0.0146 5.426 0.000

54 240 0.0001 -0.0231 5.931 0.000
A g 2400 -0.0031 -0.0074 2.516 0.012

AAA s AT WGHE T & FX, 20150 S & &449F, 2008;
8%, 2000; Cowan&Allen, 2000) &} Fe2Ql AtaE 3 o (w3t 2010;
A48 & AAS, 2010; Fairclough et al., 2005) <3jsle] &Ajo] rolxith=
AYATdaE EZ dutat &4 HAE sidSTd, <E 49 Aie A F A
SAEo] ERetE olF AAAR S AT F e Y AER ERVEs
et sgo] ARtk A& HojeEvka A2E = gl
T3 <TH 653 <FE 49 AdE STFHY AN gutu @49 Az

AR Foug FEelA A dEEThHE S HoFErh oZlE SFYS
Az Eel  SulE Folatr]  flete]  tidE AldeiAl #EE wW EAdsE=
Fod (g & A, 2015 AeH 2012; ALF & o577, 2007)°]1, FFHL
el dist AAFERE At T8k e d dA#e] e I9EFE &
AR, 2015; Zeld 2012; F€F & ©]57], 2007) 0|2k A& Ao nlFo] &
o, E5os TR 5 Al 73 Al thiel tiE AR RE A dids
AdsHA #HEehs 75l s8R FFE wiHTa & ¢ Uk

st Xz Ay AASE Huk GAkA yekd wERsr Aok
2 W33 Aus <a¥ 7> <E 59 gk
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0.04
0.02
0.00

=001

-0.03
-0.05 <AFHZ A

(A8 7> HEMD Ao ad

e HIEFD} ATHIFY ABER 21 XH0| AFE-AbE H|T
EEE N ARAZA AT AAL t #olgg
AF+4 960 —0.0170 —0.0021 —-7.174 0.000
T4 720 —0.0017 0.0040 —3.834 0.000
=54 480 0.0058 0.0099 —-1.015 0.311
*54 240 0.0124 0.0192 —2.102 0.037
AA A 2400 —0.0049 0.0043 -7.110 0.000

Hlebate] &S AR AHAH-0.0049)
oulgt FFEelA A YERETHp <
LA & A7), 2001)9F FAl
AELF 9], 2006; Fairclough. et
ysto] s, Aol FoHA
Foll 5 HAE S Slstol
A AFYE FgEdn 2

<18 >3 <E 557} HolFE= Aw 3ol
Hoh ARE HAF0.0043) 94 BAIHCZE
0.0D). 74 &9 ArE ds] otz
AT Tl w2 WEHET & 3, 201
al., 2005) Aol Z7ste= wlEtge] EAS
= o TR A8 A3 vluste] A
QIF-9 ARE By ZeA olzolA HI
2

A

i (
5;
Bl
&
a

o, H g B AaE Y, AFS, T, SFsielA wleka &Adol
7RI Es ¢ & Adrh olgfst AdE AFEde ‘a4l vlw %W A Vs
FAAY] AAEE V1 FA, FFHY AAAEE dAE L HolEols Vs
=] s A8 A5 A(ALET & olF7], 2007; AlH, 2012; ¥FE &
AL2-3], 2009; Gazzaniga. M. S. et al., 2008)°] w|Fo] |t wj, X2
TS BRSE ZEIH AL F EF diAded did ¥ 9% AERE
wolsel wgl 7 AR YXARE Adste] ARE JtEe 3 oo, 1¥n
AZHA ZA719S 3 W JA HFY FE0] wokRes o 7 Atk
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4) 7t ATl smER 84 Afo] vl

TRety ZEIH AL Ay S AASE H3k HApelA dERd fhebat
AFER FA zolE vl Ay <I9 8>3 <X 6> Zr)

-0.06 <ApRg Al

<AE 8> HAtm dHuLAHEY 2y [0

<HE 6 Zoto o A ER 2 X0| AP —ALE H|W
o 99 N AFAZ AL A A} t o8&
A543 960 -0.0238 0.0116 -12.352 0.000
T4 720 —-0.0307 0.0192 —-19.499 0.000
=74 480 —-0.0190 0.0269 -10.155 0.000
74 240 —0.0043 —-0.0094 0.749 0.455
ARG 2400 -0.0230 0.0148 —-20.863 0.000
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The Effects of Classification Learning Program for Middle
School Students with Disability in Brain Activation

Kim, Yong-Gyu

Daegu University

Jeong, Jin-Su

Daegu University
<Abstract>

The purpose of this study was to investigate the effects of the
classification learning program for middle students with intellectual disability in
brain activation. EEG tasks were composed of two tasks: the criteria task and
the classification task. The EEG data were recorded from 4 middle school
students with intellectual disability. As a result, in pre EEG test, middle school
students with intellectual disability generated 109 classification criteria. But in
post EEG test, the students generated 203 classification criteria. This study
revealed that the activation of theta band(4.0~7.9Hz) was decreased in the
parietal lobe, the temporal lobe, and whole of the brain. The activation of the
alpha band(8.0~12.9Hz) was decreased in the temporal lobe, the occipital lobe,
and whole of the brain. The activation of the beta band(13.0~29.9Hz) was
increased in the parietal lobe, the occipital lobe, and whole of the brain. In
case of the gamma band(30.0~50.0Hz), the activation was increased in the
frontal lobe, the parietal lobe, the temporal lobe, and whole of the brain. This
study discussed implications of these findings for teaching scientific

classification of middle school students with intellectual disability.

Key Words : Students with intellectual disability, Classification learning, EEG,
Brain function, The relative power spectral analysis
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