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A Study on The Effects of The phonetics-Centered Chinese
character Lecture on Quantitative EEG

Byeong-Chan Lee, Hee-Wook Weon’

Division of Brain & Cognitive Science, Seoul University of Buddhism
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Abstract This study began with the assumption that the phonetics-centered interpretation of 100 Chinese
characters would enhance thinking ability and comprehension.

For this purpose, two experimental groups and a comparative group were recruited from the graduate
students from June 3, 2017 to February 22, 2018. The experimental group participated in the
phonetics-centered Chinese character lecture for 4 hours per week for 6 weeks for a total of 24 hours.
QEEG were measured before and after the phonetics-centered Chinese character lecture. A total of 18
subjects ( nine subjects in the experimental group and nine comparative subjects) were included in the
study, and the difference between before and after the QEEG of the experimental and comparative
groups was analyzed, respectively.

The conclusions drawn from this study are as follows. First, the Chinese character lecture changed brain
waves. Second, the LORETA analysis before and after the lecture in the experimental group significantly
decreased the delta wave in the brain region (Broadmann 40) associated with the meaning of language
and phonology. This study result is meaningful because it shows the significant changes of EEG via the
lecture.
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Table 1. Research design

Pre-test Treatment Post test
Experimental group E1 X Ea
Control group Ci C:

X :The phonetics-centered Chinese character lecture
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Table 2. Homogeneity test for general characteristics
of the subjects (N=18)

Characteristics Exp. (n=9) Con. (n=9)

Variables n(%) or M+SD n(%) or M+SD p

M%SD 42.0+9.6 473168 0.20

20-30's 4 (44.9) 1 (111

Age

40's 3(333) 5 (55.6) 0.29

50’s 2 (222 3 (333)

Male 1 (111 1 (111
Gender 1.00

Female 8 (88.9) 8 (88.9)
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Table 3. Homogeneity test for the absolute delta
power of the subjects (#V2, Eye closed)

Exp.(n=9)  Con.(n=9)

Variable U p
M+SD M+SD
FP1 22.01 (8.75) 20.84 (21.89) 22 11
FP2 18.92 (10.14) 18.62 (22.30) 27 25
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F3 9.53 (5.48) 9.48 (4.51) 40 1.00
F4 17.01 (10.51) 12.80 (5.36) 34 .60
c3 17.42 (10.24) 9.69 (3.18) 21 .09
C4 18.59 (14.68) 11.08 (4.25) 26 22
P3 11.69 (7.52) 9.98 (3.54) 35 67
P4 11.64 (7.42) 10.06 (3.38) 39 93
01 8.90 (5.41) 7.96 (3.72) 40 1.0
02 9.54 (7.44) 8.73 (3.86) 37 80
F7 17.55 (9.29) 9.66 (3.40) 16 .03*
F8 15.05 (7.89) 12.37 (7.11) 32 49
T3 9.53 (8.25) 6.55 (2.32) 38 86
T4 6.60 (4.36) 5.73 (3.24) 38 .86
T5 9.03 (6.23) 7.03 (2.77) 35 67
T6 9.36 (6.48) 7.48 (3.04) 39 93
Fz 15.35 (9.28) 12.74 (5.12) 33 .55
Cz 15.12 (6.90) 13.46 (4.21) 40 1.00
Pz 11.99 (7.01) 11.95 (4.06) 39 93

Mean 13.41 (8.07) 10.85 (5.86)

*PL05
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Table 4. The Normality of the absolute delta power
pre/post-lectures

pre-test post-test
M#SD  [SkewnessKurtosis] M*SD Skewnes Kurtosis

FP1 21.42(16.18) 2.41 736 14.33(633) 065 081
FP2 18.77(16.80) 2.60 850 13.03(5.28) 0.12  -0.42
F3 951487 010 013 10.695.02) 178  4.01
F4  14.9(8.38) 1.74 293 11.44(588) 154 1.85
C3 1356(836) 160 206 9.67(5.07) 184 437
C4 14.84(11.17) 267 849 983499 198  4.72
P3 1083(5.77) 150 415 9.18(.11) 227  6.66
P4 1085(5.65) 1.50 488 9.194.32) 137 237
Ol 843(453) 0.89 159  845(4.62) 118 1.03
02 9.14(.77) 192 535 818362 092 178
F7  13.6(791) 149 152 1036(4.40) 1.21 1.65
F8 13.71(741) 135 155 10.69(4.12) 136  3.73
T3 8.04(6.08) 217 477 634(3.82) 272 88l
T4 6.163.76) 076 0.2 680486 217  6.07
TS 803479 272 862 6473.41) 198 540
T6 8.42(5.01) 222 572 689347 245 727
Fz 14.04(7.39) 078 068 11.65(6.68) 159 274
Cz 14295.61) 1.05 1.65 12.04(5.50) 133 234
Pz 11.97(556) 0.46  0.78 10.42(487) 080  0.63
N=18
33 M1 7K2 BB

M 1 AR B4 B B8 Ee H8% JolE A
gt APPTe 7o) Aol Hla) Hnko] foH Hol7t
e Aok,

B7H 1-1 AR B4 R 1S e 283t e
£ 49e AYYeke 79| 1] e Delra o] £
A 247t kg Holtt,

AFoNA AR A T 1S HES A8 T
A3} 2 Xjol= Hlwsr] flsto] B2 BPHQl Wilcoxon
23 &9 A8 3 A4 A 29| delta o ArhAl
71& st on, 1 A= (Table 5) 9 (Fig. 23
2},

AR 4 A 2% RS 483 49 ARY

oo 73o] Aol Hlste] Delta ool AthAl7]= FP1, C3,
C4, F7, T5, T6, Fz, CzolA {9stA #astalct
(p<0.05).
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Table 5. The absolute delta power in experimental
group (V2 ,Eye closed)

Exp. group (n=9)

differen
Post-test ce P

M+SD
16.00 (6.35) 600 -231 .02*
13.86 (4.93) 506 -1.718 .09
8.68 (1.25) 086  -077 44

Pre-test
M+SD

FP1  22.01 (8.75)
FP2  18.92 (10.14)
F3 9.53 (5.48)

F4 1701 1051) 1001 (446) 701 -1836 .07
C3 1742 (1024  7.81 (2.14) 9.62  -2.666 .01*
C4 1859 (14.68)  7.88 (1.71)  10.72 -2.666 .01*
P3 11.69 (7.52) 7.18 (2.13) 451 -1955 .05
P4 11.64 (7.42) 7.44 (2.29) 420  -1955 .05
o1 8.90 (5.41) 7.21 (3.32) 1.69 -1244 21
02 9.54 (7.44) 7.24 (2.99) 230 -1.244 21

F7 17.55 (9.29) 9.21 (2.55) 8.34 -2.31  .02*

F8 15.05 (7.89) 10.53 (2.95) 452 -1836 .07
T3 9.53 (8.25) 4.83 (1.17) 470 -1836 .07
T4 6.60 (4.36) 5.11 (1.70) 149 077 44
T5 9.03 (6.23) 5.17 (2.02) 387 -2.192 .03*
T6 9.36 (6.48) 5.71 (1.23) 3.66 -2.073 .04*
Fz 15.35 (9.28) 8.61 (2.45) 6.73 -2.192 .03*

Cz 15.12 (6.90) 9.91 (2.37) 522  -231 .02*

.05
Pz 11.99 (7.01) 8.70 (3.60) 330 -1.955
Mean 13.41 (8.07) 8.48 (2.72)
*P<L05

Delta (1.0 - 4.0 Hz)

Delta (1.0 4.0 Hz)

Detta (1.0 - 4.0 Hz)
A

e —— g o E——
60 a5 230 40 08 170
(1) Exp. group

pre-lectures

Fig. 2. The absolute delta power (1-4Hz) of the
experimental group pre and post lectures
(eye closed state)
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AF 4=9 3294 BExE Atste] Uehd Aoltt
[28]. LORETA= Pascual - Marqui©l 2J8f A|St=%
om, 7 7§h2 BAFY mdolth. E3 LORETA=
GZA A 5 PR S A4 Klaplacian
operator)& gegc A1tsKlead field
normalization)°] &85t} AZ 9] olg BEAstaL

2ol ofet g2 daAl7le HHEolHH29].

1) Delta &I} LORETA

Delta ¥} LORETAQ] 7} Fuppidz g7 F4
S w8 WS 283t o] AR wskFe] Aozt 7t
& A Jehd B99=(Fig. 3> ZoH, AgA g
2739 At & 8w A3, 3-4 HzollA 7P 2 Aolg
Hol& 9%+ Brodmann 99 40°]tt. Delta 1o
LORETA £4 Z3}, 4% Z4 A7) A5 Hslege]
ol Zart 7P 2A vehd 91%+= Brodmann 3
o 40Wol o H(Fig. 3), °] Y2 U]t FRES
o xgheto] 97]9h AdkE = FjoltH30]

LORETA-KEY

(X, 2)=(-59.-39.8) [mm] : (305E+0)  TF=1
v

1960 40,980 0.000 0.950 1.96

Fig. 3. LORETA results, 1-4 Hz
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Table 7. Comparison of the absolute delta power
between experimental and control groups
(#V2 Eye closed state)

Experimental Comparison

MSD M+SD v p
FP1 6.00 (6.83) 8.19 (25.02) 29 0.34
FP2 5.06 (8.17) 6.42 (25.29) 24 0.16
F3 0.86 (4.52) -3.23 (9.69) 30 0.39
F4 7.01 (11.23) -0.08 (8.11) 21 0.09
c3 9.62 (10.57) -1.85 (5.70) 14 0.02*
C4 10.72 (15.06) -0.70 (7.34) 16 0.03*
P3 4.51 (6.00) -1.20 (6.13) 18 0.05*
P4 4.20 (5.95) -0.88 (6.02) 20 0.08
01 1.69 (3.79) -1.72 (7.87) 26 0.22
02 2.30 (5.59) -0.38 (7.15) 30 0.39
F7 8.34 (9.63) -1.86 (6.81) 10 0.01*
F8 4.52 (7.04) 1.53 9.97) 24 0.16
T3 4.70 (7.54) -1.31 (3.99) 19 0.06
T4 1.49 (4.53) -2.76 (7.97) 25 0.19
T5 3.87 (5.08) -0.75 (4.45) 20 0.08
T6 3.66 (5.80) -0.58 (5.66) 25 0.19
Fz 6.73 (8.99) -1.96 (9.94) 17 0.04*
Cz 5.22 (5.98) -0.70 (7.33) 20 0.08
Pz 3.30 (4.66) -0.19 (6.80) 25 0.19
Mean 4.93 (7.21) -0.21 (9.01)
*PL.05
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