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AW e Aol S
of Hlgj +&<Fo] WHsHA et
(Goldstein, 1939)2 ZHik £33}
et Aegase] #is =
W, ol HWT AR £439)
THEE = A Robinson, Kubos, Starr, Rao, &
Price, 19849 F3 Ht} Jwsgl Ak old
2709 9B BREL PAT ATY DT
of HiAAT FA e AdaEE Aze o
T-FA| (Tucker, Stenslie, Roth, & Shearer, 1981)%
= 39

Henrique®}  Davidson(1990)& & A €]
(Electroencephalogram: EEG)ES Al-g-dle] 98 3
A7k B B3] S AT Rl
$90 o Brhe AL HAZSID. olme
o] &< &8l f@lA EEGE &

F471 5% ABTe SuT AFY

Frhalphost S 2R3t Lt
B-1BHpE ¥ &F FFo] fad 4 &
b Hstold, dobnte] gat £4 4
g 2] dETHE alAH il ) ThShagass,
1972; Ray, 1990). Henrique@r Davidson(1990)-2
923 AL AR WA AT AFY
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ol 24H Lstste] PEnch o Acks
As BEE L, o5 Tl AN &5
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a o]F 3t dde] vE AlgEe 44
Oe Fd9 FA v 5718 Helvde 4
T AP} E(Ahern & Wchwarts, 1985; Tomarken,
Wheeler, 1992; Wheeler,
Davidson, & Tomarken, 1993; Sutton & Davidson,
1997; Gotlib, Ranganath, & Rosenfeld, 1998;
Harmon-Jones, 2003)°] WY QA EWA 3} B

Davidson, & Kinney,

A AEsle] FA] 28 (valence mode)T} =

7] E3¥(motivation model)o]&+= F 71A] 7Hd
]

1985; Gotlib et al., 1998; Tomarken et al., 1992)
A THHAG F, AT AFELE SHH
Sl @'@(happiness, amusement, interest)2] 73
B R weo] glon Sk Asge »
A9l 7 (sadness, fear, disgust, anger)e] 73E
2 #1337 #Ho] drE 2l o] tiHarmon-Jones,
2003). g#H F7|
Kinsbourne(1978)0] A|A|3F Ao ZA] A &
of MtiALE FHe] A Zapproach)¥} 3]
(withdrawal) 7|41 & Wi gvta sigivt. &, 4
gz HuiTe BF Be AREe o
wHew B4 Agdoln, Fdclw g

23 (motivation model)

ol B AMEELS ditH e g 395ty
dgstde 71 AAZE Aside Aeld
(Davidson & Fox, 1982; Ekman, Davidson, &
Friesen, 1990; Davidson, 1993; Coan & Allen,
2003).
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< T RIS AAIE g oEd
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I #dd A M T AR g
7tk oA TSk 3lujel ddE F
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A3te oul ALY
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Activation System: BAS)&

@98 4 397 Y98 0% 2
Al sl vETh 5 Al A Al (Behavioral
Inhibition System: BIS)& Z%qu]ur g3 7z
wek B wEel wgeld 2ohe A

1 A9 59 PEL A g ggold

MY EEG BIHHE 2AE0| S7(0] DX|l= =0t

w2 WA 2xsH dEEnkHnd, A
4], 2001; Coan & Allen, 2003, 2004; Carver &
White, 1994).
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Allen, Harmon-Jones®} Cavender(2001)E %7 RIS olg3gk "k LAl W}
el Al s¥zte] wRIj=w Al HE Fe  F7]e WA mAe TS ASoh
3t d52 BT o diE BAseE B dFdAe ANt s /Re
sttt 189 2 EERte] oA PSS wEISWS AAG JoIt ¢k S
27y oA FRk Ges SFATIE Jed T wEIENS AAG A b
TR gES AT JYer ERcld Bue FAM wkeA B H2-39] 5719 A
TS AAEIT 3 A3 Y FolA 3Y o]lE BAMSITE & A7 T dedt
A wRIEW FE g P Helwen], 2tk AA, A S SR JAYe
npr ek ol g YA FA M e A & P SASAAY 2F et SiEH, 4
e =9 fdol Aol 3t dFd dell AMASFA o e A= UM Aot
A e B4 FME 9 A we B4, Fue 252 SuAl JdelAe
Aoz BAsnh dF JAAAL] EF F=rt SUEH, PA
o] A7= AAR %‘riﬂ‘:”“"] FRJAEE AF tig wkg AEe A4aE Aot

FAv=d 297t ok o}x]uP u{o Zmg}
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vl gew AT Argsl @] 2w o
2 Awe FAH AN A e

bk e 2ol dEtsdth AR uAEe de we gaad rge
& ArelMe AT FeSIPE 284 2 HHEdEE 22.06HEEAAR L5A)o]H
BN 3849 ANE BF o 2 A wE ogem FAHUTE The Edinburgh
st Aoz Yeiuith o] A4 2%+ AF9Y  Handedness Inventory(Oldfield, 1971)E AFg-3}o]
AT} e D@ o] BY AL LEERolRE AAARGRT: 924, T2

E /e RS Aeske AolglEgE : 85). IAPAEL FRI=US Bao]

SAA AFE AFAow welseldt §  wel va el dnE Ardes

2 59 B & 99 ANGE Aoz FAIE A & Hipe 9uo) 219

ok AAZE  Z7] ¥ (Harmon-Jones, 2003; &

Harmon-Jones & Allen, 1998)& A|A|3l= Az} FHukyte] duus g e
2 A48 & o med ATgel e AW, & e
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BDI-II

BDI-II(The Beck Depression Inventory Second
Edition; Beck, Steer, & Brown, 1996)= BDI-
IA(amended BDI; Beck & steer, 1993)2] 7§73 %
SR wEofom DSMIVE F8-9-27el
71Ee U ol Rt 2F¥ER FAH
o] Attt WA A% AF aE 900] ThSeeer,
Rissmiller, & Beck, 2000). BDI-II 9A] 218}
O35e2 A, F BHSR o]FAA 9o
U A2 ol 29 2ot 218 2
FE “ZZ(agitation), F-7}X] EHworthlessness),
ZZ(concentration  difficulty), A “d4(loss
of energy)”©] T} T4l “A| 7+ A (weight loss),
AlA o]nA] W 3}(body image change), A
Z(work difficulty), Al A A
preoccupation)” 5742 AHA|E AT EI AIZE
7HA0] Aol e BDLIAGA “13U A7
helA Eolyrhd, BDLIE “25S ¥dhs}
of A%t 27770 ko] L EaTKsreer, Clrk,
Beck, & Ranieri, 1998). ¥ AFdME 7A4LHA
(2003)°] WS 32 ARE-SIGATE

3 Z(somatic

BIS/BAS

BIS/BAS 2] =(The Behavioral Inhibition System
/Behavioral Activation System scales; Carver &
White, 1999 719 583t AA 3
FAAAAL RS Hrlele ARy
Aot & dFolMe Audy AL
oone] WMt RS ARgstien d=d
BIS/BASS] WA & =
BISt= .78, BAS W/JWIZHA S 85, BAS FE<
87, BAS A1 e 780Utk wd, 1Y,
2001).
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22 A dEow A uh)
2 5 FM dgehs Fele, 3hd, 25
g &E9 Hao] 43 odeln] tE A9
Hito] 24 ol3lel &S FHAQ dEe=
Aegstiant. A2 5L 28 A9 9
o] 34

A Azl AGAEAA AMHAE L5

of

- 191 -



‘wkx) o] AP = <% 24 O Lo
1< < B A 1.24 ( 39)
T8 % ) ’
34 2%
B 27 A 5.12 ( 1.13)
cElZ5] B =
H37] g 5 B A 1.14 (32
T8 O ) )
B 2 @7 24 vz o
— 5
B A 4.09 ( 1.30)
3 45
‘HZ7] ddan = <4 A LAY
B = El © B A 448 ( 1.31)
T8 % ) )
24 BA 2.59 ( 1.13)
E 94 Al
B A 1.12 (32
4 28
23 A 248 ( 1.13)
g 94 Al
B A 1.31 ( .49)

A 2AAe Agoz ), RPHe Be
oz v, 2449 Bgew viE AU
2 @5 B4D A4 ® 29 2ok
A ANE W S GEe uF

| FdHEAT, 200470%8)7, “REA] 9]
HER] 97 t(Peter Jackson, 20027]5)7ol| A L&
w etk #8A FAE = ste
Jsk= “"i57] WAl 200470-8),
“FH(Vincenzo Natali, 19997} %) ol A] %U"%
sl AR HHE v =
3=« 7 93 Alo]dsamu Nakae, 2003 7Y
Byela] dEE L5k
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of
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0.1.\.4

Aol AN WEE fEdE B AT
2 Fol wesEdd Folg PSS 74
450 Ud g4 BHAE AP AR
Ar ARAE) EAE, BuG, W,

(Hagemann, Naumann, Becker, Maier, & Bartussek,
1998)ell ute}, FrlERe A5 wmE 2
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= e 2
RIS S 1377} 4w D919 5A

go g A z+ A gPrjeld] 187Fe] &4
A ZHe =9t EEG A3 8 2A 317 938l

715 A Z(reference) S 22} (on-line) B o] A
Czoll, I E(ground)= ©|ufe] wiREFG L
A A active electrode)S F3, F4o|A] =733}
Aot i A=Z9 I3 A(impedance)= SkQ
e FAGD. AFe sRee w3
AL AE3F o™ EEG A& bandpass 2
HE ol&dld 05-5sH: Alole] Az

M5 EEG BIHiE TE0| S7|0f 0jXl= 22t

PR, 23 ARE 256t AEY
(sampling)F) AT} 2k ASFAE)FH b

HEHANA g L8~ 13H)E FFT
(Fast Fourier transform algorithm: F-2]ol] HA)<
g3l el

AFE U AFE Artelr] flote] &
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(1998)= PCT AF7h A AsEt o 2 o]
I esatel AAjlel wdHEo] ¢ A
PCT 45 AHEE 21 At
TRIEY FAA AREE A= 3 IAlE
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Folth. ¥ 3 UEhte EEGY RS
ey 7] Yt =4 A3 L& Thought
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9 Row ALt st 2 AY 34
o2 AFHAJL =& ANHEH} 55 F=
Al dagsls 4 AT AR AT
= Aok

wedse YAt deE we

%

AE FAE o)A 7|9 FHS uRoR(©]
A 3)7] A T + 085xA29] FFHD =
Fstt MH A WA 8719 dAE 7]
A FHE Ve R EEeH, 4 2
7 AA ﬂa‘ﬂﬁﬁﬂ«l dAe 1 A
apA e g7 A -8 iéihﬂr EZAAE A}
aoith o] A= 2 AlFgelA o 20%9]

dge A LA ANEES owg
Z o] ChRosenfeld, Cha, Blair, & Gotlib, 1995). ©]
= Ags e 7}—”«*&?} LikeiAge=,
Agsted 83 W F syl g
< 7+ g ato] AHA Blm_ﬁ LA HA]
st 4= 9+ Aol ltkAllen, Harmon-Jones, &
Carvender, 2001).

A4 =4

H 3zt /\171‘2 %mﬁoloi o}~ 2

HHESA oldREEA S AAEGT. v

282 @ e HAES Mauchly®] 7344

o AHgste BN A dsulAAg M

= WSS ZloE yeyth B A A

7 BEAS 93t EAXEE SPSS for window
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4 3
TRIeW M Feh |

Fd AF A “LEFT” At = 93}
“RIGHT” &t = 8)°] FHAARJIAE &<}
71 SfeliM A ZAb A} 3 e Ao
el Hetzt FdA]e] Aol HEe Al
Aok 1 A¥ T 2 BISBASO|A <] gt
zfo] 7} WA E A O}Ohﬂr. wa Faly] AT

o guste 249 A3 /1AM A
PCTAA % ‘%Z_ﬂ1ﬂwp%V1%%w
olgel T Ado] @A) AFen e 2AA
J AMel AwE Wrer] el AAE

BDLIGAE §o@ Aol waislA) eiskeh
webd] F guel s@AEe] odgen 3
QTR 8] g of Ade E 2
SREEK)

¥ 2. "LEFT” ®ctat "RIGHT” ®ete| BIS/BAS,
7IMM Az, PCT, BDIHlI2 Em(F#FEA) 2 Ao
45 24

LEFT(n=9) RIGHT(n=8)

AREZAD FTEZAD

BIS 18.44 ( 2.96) 20.25 ( 3.15) -1.21

BAS 33.56 ( 4.50) 32.13 ( 3.87) .70

A, .04 (.03) .07 ( .06) -1.23

PCT 57.88 ( 5.92) 63.64 (12.85) -1.16

BDI-II 7.00 ( 4.84) 8.25 ( 6.51) - 44

Behavioral Inhibition ~ System/
System  scales, PCT: the

BDI-II: The Beck Depression

3+, BIS/BAS:  The
Behavioral ~ Activation
percentage of time,

Inventory Second Edition
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20 o 0 34 .,/4
15 24 °
o
10 ,
5
—&- LEFT —o— LEFT
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o] FEA}E FoA & FAA A5 ANG Arde 4 [
skout wRIEW HFo] FEIF FostH Bl =4 SHAL FA Fn HA A X
hE(, 15)=9.171, p< .05). &1 FAAMolMe @I A9 AT 28 a3 9 Fa} &
¥ w2 ey dge doAg Zaprt ouisk] esith st B AAeA
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05). &, LEFT &2 7= guuls ke £ a7 dehda JIvhE1,15)=4.760, p< .05). Z,
o 3% ZEo g FrEgo]l F/FeRle LEFT o2 RIGHT Jota} 2e] w2 3=y

U RIGHT e 72 dous e Fo 5 02 S 24 dEd o 74 A7t

a 2% = SicE S01Z A b =8 2 SR T2 A

71 &
6 6

o
5 —e 5

.-

o O
o
4 4
34 3
2 ~0 RGHT :
O~ RIGHT
1 1 T T T T T T 1
=L I E=CiE o= R A



X1 - 250 - QRS / RRI|EME S5 MFY EEG HItha TH0| §7(o ojxle =1}
S7Fetsith 3UZte] wRIAEY FAE B AT 49
TAAY BEe AAS A 24 JdE 3 ugiAe] S4B msE F ite
o] w1l A BAEL, 38 FA, T1 FA RS A, Allen 5(2001)°] A T2
oA Hun wRIsw dFe Fayet A I A fARE Adjelth
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The Effect of Manipulating the Frontal EEG Asymmetry
by Neuro-feedback on the Motivational Response
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The purpose of this study was to examine the effect of manipulating the frontal EEG asymmetry by
neuro-feedback on the approach/withdrawal motivational response, and to ascertain the frontal asymmetrical
activity associated with the motivation direction. 17 right-handed participants were partially randomly
assigned to receive neurofeedback training, and this training was designed to increase the left frontal
activity relative to the right frontal activity (the LEFT group) or they received training in the opposite
direction (the RIGHT group). 3 consecutive days of neurofeedback training was done, and this was
consisted of 5 4-min sessions (a total of 15 sessions). All the participants completed the BDI-II and,
BIS/BAS and the affective rating scale for the positive, negative and neutral emotionally evocative film
clips at the first and last day. As a result, the individuals in the LEFT group increase their left frontal
activity relative to the right frontal activity, and the and individuals in the RIGHT group increase their
right frontal activity relative to their left frontal activity. Consequently, the LEFT group reported a higher
BAS score and stronger affect in response to obvious emotional film clips than did the RIGHT group.
There was no significant relationship between the groups and the BIS score. These results suggest frontal

asymmetrical activity is related to the motivational direction and it is not related to the affective valence.

Key words : neurofecdback, frontal EEG asymmetry, motivation, affect
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