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2.2. AFA=}F
A AEAZ A5HA Foll AVIFEF shFel tiet AZAANE 54 Jr9 AL 2AYRE F
4H 5EFOE EHH A 3 AFE Rtk gEAY s 713

2.3. HspdY

1924 9] EEG ¥ 5171719] v A= 35 SA st 2t 3 i EE &S e & 12Hz-15Hz of
Aol #7235 2]E (sensorimotor thythm; SMR)¥} 12Hz-30Hz ®El2]& tld9] ¥ 3ol sjdS &4
sttt H S A ol= o A7EFS SEMA At 7| Eohs AR W 2 W Eddo
et ¥ 7les A e 2 992 F9H F9EE o] A vadAsth I3 ¥
QFst v A E AEjOlA w72 dEIG) & £ AECA HItE S35 54771 BAlor
Mitsar 3] A A 9= 212199 Mitsar 201 A] 28BS AF2-311 Z3HE Wineeg 2 ZE o] & to]E|E
FZotott. 249 dolE& ASCIHEMC R 2] Laxtha 3] Ato|A] 7)dst Complexity Z2 7130
o] AAE Batch Z2 & ARSI TE H O 91X += AT 10-20 vi X1 (Jasper, 1958)
7ot 19718 A Fx AFo2 FF Fo AFE d4st s Fersinh 19242
(Fpl, F3, F7, C3, T3, P3, T5, O1), $ukt (Fp2, F4, F8, C4, T4, P4, T6, 02), 281 AzA
(Cz, Pz, Oz)22 YN F2AZTE F AL A4t 33150k FE2E2 250Hz0|H AokE 5
Agt7] & s e 1Hz, 5t9] BE& 70Hzol| Algtete] &35ty I @At w242y Fohe
Wineeg &ZEf]|ojol| X A|lFe= EOGEEPZ a4 A AL H7583E e 7182 2
%3] (1994)9] H 75 27 7| w2t ded AeE 7 AR s 3 F9H Y FolA B 05
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Hrp oy e By o7 BRotoe] EAsr).
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2007). tha WFol 4AE Bolshs T4 BAL WEY WAL SIS} FAT RO Yt
MAl= 77ke] S1xeta the W9 JiAle He X8 WA el AR F7Hde] ] FostA €
o} AlAbE WE4EEsE 4 (category quantification scores)2F A (objective score)= Ao ##
48 AZSTE £AA W (positioning map) & AN FOEH AU BFAS BAE BH

2 e 5 9t

W, AFESG, AAEG, 278G, SEs © Sl o3t 1]
o2 W o}z Table 3.13} 2t @A SAW=
Atz Uhro] AN Sl ) B8 Ko} $5 4o
AR F = SA7L 187 F 8HOE WAl 129 F 28HTh 2L
Ao 42 P BEHE ARE BRI YT AEE AGo] £ AL kﬂ At Be A 2
4 S0l Mg A9AA) 9 BEHT Aok AL HolZErk el sMe] A8 24 (Fisher's
exact test) ATFE AT HE, BT WaSo] Eale] tfat 7% %_'—32}9}— BAROR f9)5) g
Ao Uepgrh. o2d A4 HIRAL 93 HERe) 47} 308 e FopA el ATe B
SR8

3
=4
gL= X
=

N

‘

Table 3.1 Brain laterality in gender, self-directed learning, visual, auditory and,
kinesthetic Learning, and whole brain for beta rhythm

. ) Brain laterality (BETA Rhythm) Fisher’s exact
Variables Category strong  Right brain  weak  Left brain Total test (p-value)
Gender Ff/ln;la;e g ; (; 1 ig 3.050 (0.450)
Self-directedlearning }Llf;}’l é i 2 } 282 3.248 (0.361)
Visual learning }Llfgvzl g ‘11 g (2) }51; 2.194 (0.556)
Auditorylearning Iﬁ?g“; g ‘11 2 (2) }; 2.607 (0.561)

) ) ) Tow 5 2 6 2 15
Kinestheticlearning TiTeh 5 3 6 0 11 1.938 (0.753)
Whole brain Kl‘f g g 2 (2) }? 2.513 (0.527)

Total 10 5 3 2 30

oFe] Table 3.2+ 4744 ¥ 715 28o] e SBAEY 54 WRE 7] 4T BHAYS Gohus] 93
N EAY BAL AR Afolt,

Table 3.2 Homogeneity analysis of brain laterality for an interrelationship among variables

Category quantification (Beta) Discrimination measurement

Variables Category Frequency Dimensionl Dimension2 Dimensionl Dimension2
T ————
Self-directedlearning Ilfg“; 282 f‘i’gg »"10%17 .669 011
Visual learning II;?;] ﬁ 12(;02 1?)2(; .035 665
Auditorylearning ﬁf’g"‘}’] 1; _élgi 7559;) .290 427
Kinestheticlearning I{-I‘:)gwh ii —56:;34 :gig .348 .001
Whole brain YN;; ii 531302 :2225 75 168
Strong 10 -.589 .120
Brain laterality Rig\};]te:;ain 153 —300116 -49:;17 .308 .301
Left brain 2 1.516 -.892

Eigen value 2.461 1.702
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Figure 3.1 Discrimination measurement and homogeneity analysis for the experimental variables
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& Ea8 23 9o,
240l v F el oA BAHYUFEA (decision tree analysis)S F3] SHH
b B H ohRol MAE JBL RATAG. BT neEonE ol AReE AT

gzE T3 ZAo| ol Figure 3.1} 2t}
St A, o4, B3 4 53 AdAes 7}

H“ rlo _|2i

1o

Fkl

H]
3 &
CART (classification and regression trees) €A 8|ECZ EFE (impurity) B+ UST (diver-
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Figure 3.2 The analysis of the decision tree for the whole brain for beta rhythm
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Y olol /M3 Be GFL vAT, T ohgow 34U 4
2o) ¢om et WAl HslA ool B8 K1) 7
Z8t450] 312 250 A 2Fl WHA g ¥ Aol
2 o] 49 gl BHHY F540l o B2 A0E Vet
AT olef @ AT 30 2TH] 3 PAL PO B4 Afo]7] mpE] AL AL} Ak

slell& A7 et
A, A7) FEA B, A, A0, £58% 2 B ol ta Hols B8l AEE e
215 (SMR)E $4.22 29 ofe) Table 343} 26}, YA SAA= Weishol St =171 2332
NNeEA B 2HE stz whrol AlAlstdien B3 He v 59 Ho B WY HEE EAHEA
. ofe] Table 335 1A SAWE WETio] 03 71 28kl AGEARA B Al Bate 2
7 Aot
Table 3.3 Brain laterality analysis for the subject characteristics for beta rhythm
. Brain laterality (SMR) Fisher’s exact
Variables Category Strong  Right brain  Weak  Left brain Total test (p-value)
= -
Gender F;E?ée ; i’ ‘; ‘i‘ }S 2.691(0.541)
1
Self-directedlearning I{_I‘;);'l 2 2 ? 3 282 2.653(0.484)
Visual learning II:I‘IOg‘,Alfl g 3 ; :f 1? 3.662(0.281)
Auditorylearning II_;;);/] 2 é g ? i; 5.195(0.153)
. . . Low 4 2 7 2 15
Kinestheticlearning HTgh 5 ) 5 3 7 0.706(0.946)
. No 4 1 5 3 13
Whole brain Yos 3 3 = 1 7 2.729(0.442)
Total 10 4 12 4 30
=3t Table 3.1} n}x7 x| 2 942l A &8t AA (Fisher’s exact test) 235 AujH iy nE W3
o) B tjF ¥7)s Baele EAMCE felaiA e Ao Uehgth old A4S Hak
AL 93l 5&Rle] 427} 30 o7 ZrolA vehl= AalgE Hoj Rtk olg] Table 3.4% 471 ¥ 7%
T3] w2 F@AEY 54 UFE 1 AT ARAS ot Y] SN 5248 BAS AT Aol
Table 3.4 Homogeneity analysis for the brain laterality for sensorimoter rhythm (SMR)
. . e Category quantification (SMR) Discrimination measurement
Variables Category Frequency Dimensionl Dimension2 Dimension1 Dimension2
Female 18 -.624 -.258
Gender Malo 12 1.002 243 .635 .119
Self-directedlearning II:I?gvifl 282 }ig;l _319101 .632 .050
. . Low 18 133 -.633
Visual learning Tigh i1 314 955 .047 575
. . Low 17 .456 -.587
Auditorylearning Thigh P 3 ~EG .334 424
. . . Low 15 571 .024
Kinestheticlearning Tigh 11 ~ 637 =090 .384 .004
. No 13 .607 .139
Whole brain Yos 7 ~A18 ~067 .258 .011
Strong 10 -.401 .662
. . Right brain 4 -.211 -1.764
Brain laterality Woak D) 1T 505 131 .645
Left brain 4 .176 -.608

Eigen value 2.421 1.828
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Figure 3.3 The analysis of the decision tree for the whole brain for sensorimoter rhythm (SMR)
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Figure 3.4 The analysis of the decision tree for the whole brain for sensorimotor rhythm (SMR)
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Abstract

The present study identified the brain based learning activities on the individual
learning senses by using the brain laterality and the whole brain index. Students re-
ceive the information through the visual, auditory, and kinesthetic senses by Politano
and Paquin’s (2000) classification. These learning senses are reflected on brain by the
various combinations of senses for learning. Measuring the types of the learning senses
involving in brain laterality and whole brain is required to figure out the related learning
styles. Self-directed learning involved in the learning senses shows the problem-based
learning associated to the brain function by emphasizing the balanced brain utilization
which is known as whole brain. These research results showed the successful whole
brain learning is closely associated with elevated auditory learning and elevated visual
learning in sensorimotor brainwave rhythm (SMR) while it shows the close association

with elevated kinesthetic and elevated visual learning in beta brainwave rhythm.
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