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Development of an EEG Based Discriminant-Scale for Scientifically
Gifted Students in Elementary School

Kwon, Suk-Won - Kang, Mm-Jung Shin, Dong-Hoon - Kwon, Yong-Ju
(Korea National University of Education) - (Dongyang University)"

ABSTRACT

The purpose of this study was to develop an electroencephalogram (EEG) based differential-scale for
scientifically gifted students in elementary school. For this study, signals of EEG with 19 channels were recorded
during the generation of our scientific hypothesis using 22 scientifically gifted students, and with 49 average
students being used as the control group. IQ, TCT and knowledge generation (KG) as constructs of the
scientifically gifted were administered for both the scientifically gifted and the normal, control group elementary
students. A "gifted" value was added to paper test scores of the IQ, TCT, and KG constructs in order to make
a personal standardization score for the gifted students. As a dependent variable, the groups were divided by
means of the standardization scores thus produced and as an autonomous variable, various EEG parameters were
presented through linear analysis, nonlinear analysis, and interdependency measures of the EEG. Multiple linear
regression analysis was applied successfully to explain the EEG parameters and to show the characteristics of
the scientifically-gifted. The discrimination analysis was administered through the results of multiple linear
regression of the EEG parameters thus produced. This study represents the foundation of the development of an
EEG based discriminant-scale for scientifically gifted students in elementary school, because it will be able to
faithfully discriminate between scientifically-gifted and average students. The results of this study indicates that
most of the EEG parameters produced can contribute to predicting the characteristics of the scientifically-gifted
in that they express the degree of mutual information and the coherence of mutuality. Accordingly, mutual
connectivity which appears to originate in the brain seems to the core of discrimination.

Key words : hypothesis generation, EEG based discriminant-scale, scientifically gifted student, elementary
school, mutual information
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862 831 27.438
Al19 6.532E-06 000 398 4.463
CH_D_042 4139 1.063 228 3.894™
A 116 -8.385E-06 .000 -440 -4.566""
CH D 117 2.546 697 205 3653
CH D 169 -2.037 630 -.174 -3235"
CHA1 025 -1.547 560 -152 -2.764"
CHA2_166 -1.348 655 -.109 -2.059"
'p<0.05, "'p<0.01, "p<0.001.



@RED> ASHE A YOI ST T8k HE Y A FME YU - NSE - HBT 563

she Aol A A2 AA o et B
Holgtes AL Yehlle Aol

et dajolsh Latoje] S4E o2k 7)
o3tE] et dEE Ha WH 849 gREe ®
594 YEfuE vle} Zo] Cross Mutual Information
7} Coherenceol] A veh}3t glth. Cross Mutual Infor-
mation®] 73§ P3-C3, O1-F4, Fz-T5o| A v}elyto
1, Coherence Alphal-&- Fp2-019}|A, Coherence Alpha
2E T6FeolA Uehsteh B0l Aoy B uigh
2ol AFH(F)T SFH(TS, T6), AHAFHE £
et AFHQ(F4, Fp2)T FFHO1), TG P3)=
F45(C3) Jol et Jfolst Yrbole] 549
S Hls] F= 82le] FoAx Y} e BT
Hlwaty| Haf AL 7ldstH L wdE o A5
=27} coherence”} Z7}ete A A zHHaarmann
& Cameron, 2005)2} coherence A7t E28 F
FATE 1o R dAHA HRE wishe AL
2 7158 4 dohe 97 23 Engel et al., 2001)
£ 323y, o) RYEL A3k 7P S YA
& o 73} Aolgo] dytetEel HlF o] B
A7 dojues 990w AT + it

ol AAEL /AL B4 WHELS Y7t
AnE o oA MR Fale FEE
ojmf LA A= Ao 4o Ao FEE

F= A2 Z(in et al., 2006a), G Ao} Fhd 9l
of Mste] ARAL 847} o 45 Aol
A 8219e Yehie A= A4 ¢ itk ¢
23 715A 4 AL w3 520069
8 JAle Fx 75l U B4 AP = 9%
2E 42390 v 3e ok Lol
Hlg] Ae Abgel| §lo] YA g Aol & A U+
g%+

Coherence Deltax= O1-T3, Fp2-F7, Fz-Cz, C3-C4,
F3-02, 01-029] B #o] #3 F|o} e
F& T 899 & F Utk ASAA g #
4 9ol gutuh WEts J9is g8 9
elu} dgo] 23t JAjole WA B ¥ ST
AA et A7 AFE uEiste] At g Al

 THNE 7 Doyt Aok 9dEgHo 2 dE
oe ool FARo]l &W(deep sleep)Fe] FE
v 2, HEE FA Hek F Z4E o)
ofuf WRlel gA4eA WHsted E8HUY A
(FAF 274, 2001)0] oA R&EH R 74|

o i

fn
T

lo

AT 248 &89 /S 7KL e

ot

. ¥8
2

2) o} 7[9F HE M JHL

AP ALA e HRES A BE FoA
o il 229 gFIAYE A& F U
ol #& Aot 1EFH Aol 1FS Bt B
A dEate AL 7HeeA etk AEE {5
w948 B9 OF I94e 1 39 2k

a8 394 AAE Gk 8 GAjofet Unto}
9] I BAY Aol & wheddle] AHs) = Ao
A AFet & F o ¥ HrZ AMRY F
it Aol AL EA "ubH = Pearson’s correla-
tion coefficientd A} 23t & A ghe kol IS
vepdth Hat £4 A3, @e o2 S3H G

2 =9% 4 3l WAL CH D 120, CH_D_027,
CMI 156, CH D 067, A_1 16, CH D 169, CHAL
025, CHA2_166°.2 Z §7}x]oln, vt 2 && 3zt
o=z Z235]o] Gghel A5 719lsE ¥ele CML
119, CMI 319, A 1 9, CH_ D 42, CH D 117¢] 57}
2ot} Zt #AE gQls) B EHgt g 593l
EXE Holx] gron}, Uukaloz CH D_120, CH_
D 027, CMI_156, CH_D 067, A_1 16, CH D_169,
CHAI 025, CHA2 1669] 87} 891& Y31, CMI_
119, CMI 319, A_1 9, CH_D 42, CH D 1179} 57}
A a%lo] & A5 #H5h JAote] EAS Wt
= AR HoAn.

3. =T} 7| MY HEo| Mg

SEHAREE Foo] B JAolE wEY
Qe ¥t 7 WE HES AL of ¥
W AEES olgatel 8 FAlols Yol U
o WY BN AW, A% GAolst Yol
958%2] W HH=E Uehigdch ol2e WA
wAe) Aok B 63 2k

G = 0.254 +9.588xCMI_119 ~3.796xCH_D_120
-1.528xCH_D_027 - 5.870xCMI_156 + 2.449xCMI_319
~1.414xCH D 067+6.532E-06A_1 9+ 4.139xCH D 42
~8.39E-06%A_1_16+2.546xCH D 117 —2.037CH_D_169
-1.547xCHA1_025 — 1.348xCHA2_166

38 3. 424 o3 W 248 53 UF A4
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