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Abstract

This study sorted scores of individual characteristics and multiple intelligence by sex, handle, blood type and age
through previous questionnaire with 462 adult males and females. Then electrode was attached to prefrontal lobes
Fpl and Fp2 with EEG measuring system and changes of concentration between no stimulation state and pure pink
noise stimulation and their relations to multiple intelligence were examined. As a result of analysis of covariance,
the mean concentration of all subjects was significantly higher in the pink noise stimulation compared to no
stimulation. According to individual characteristics, concentration was significantly higher in left-hander, type A
blood, and group in their thirties except for gender. Concentration in pink noise state strengthened the relation to
spatial intelligence and made negative correlations with musical intelligence compared to no stimulation state. These
results suggested that individual characteristics should be reflected on using pink noise for improving concentration.
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Sex Handedness Blood type Age group
Group N % Group N % Group N % Group N %
Man 294 63.6 | Right-handed 420 90.9 A type 161 34.8 10s 217 47
Woman 168 364 Left-handed 42 9.1 B type 161 34.8 20s 161 34.8
O type 105 22.7 30s 42 9.1
AB type 35 7.7 40s 42 9.1
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Figure 1. How to perform Raven Like Discrimination Task
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date)y= AAIZF HolHFH 2 AAIE A (time series
analysis) ZZ 1391 Laxtha®] TeleScan(Ver. 3.2)= ©|
&3t dlolel & FAtatal EA8ke] ZF i A5}
% (absolute power)atol A+ Z I[natural logarithm, log
(W5 Fstel EAS ATk H ko] Fuk Oy
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A F= Table 29+ 2ol 48 Hh(F=8.955, p<.01)
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Table 2. Non-stimulated state Levene-analysis

Group Levene )4
Sex 8.955 003"
Handedness 3.560 .060
Blood type 15.961 000"
Age group 2.549 .055

“p<.01, "p<.001

Table 3. Non-stimulated state T-test

Man ‘Woman
t P
M(SD) M(SD)
2.31(0.70) -2.58(0.52) 4.637 000"
Right-handed Left-handed
t P
M(SD) M(SD)
-2.39(0.66) -2.66(0.45) 2.667 008"

“p<.01, p<.001

&5ro] A F=3.560, p>.05)3} AH HHF=2.549,
p>.05) SEAe] 7R E oY Hie] FYA A
A7 3+ Table 3, Table 49} 7o) TU3}A] 2
2 Yehgth SEEIEH, ko] $AAdS Ha o
TUAdo] BF AAE o] §lo] e o] &
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Table 4. Non-stimulated state ANOVA

Atype Btype O type AB type
p
M(SD) M(SD) M(SD) M(SD)
250 245 213 261
082)  (047)  (06) (033 26 000
10s 20s 30s 40s
F p
M(SD)  M(SD)  M(SD)  M(SD)
22 2R 270 202,500 000

0.62)  (0.71)  (0.58)  (0.34)

"p<.001



Table 5. Non-stimulated state Normality test

Kolmogorov-Smimov* Shapiro-Wilk
Statistics df P Statistics daf P
0.099 462 0007 | 0.940 462 000"
<001

Table 6. Sex/Handedness group Nonparametric test

Group M SD VA y
Sex 0.193 0.234 -0.848 396
Handedness  0.193 0.234 -3.178 001"
“p<.01

Table 7. Blood type/Age group Nonparametric test

Group M SD X P
Blood type 0.193 0.234 28.606  .000"
Age group 0.193 0.234 36916 000"

<001

FEE] AdA AF-E 75384 Kolmogorov-Smirnov
o] At HA A, Table 59 2ol HFE9] 7%
E0] p<.001E HFEEE olFthe AT/ 717
o] Fds TESHA Xalou Yo R Y
7F 2 wg, HE7F 7 mRke] Afele A
22 Fuzte th3 /o]l BARTHH A JF

A] 9k=THWest, Finch & Curran, 1995). e}A ©]
T TS ot I FA4H, Hreot A
2 PRk 2 yeht A4S IA BlojubA] &
2 8 g o, wgd g vEF e Fst
Aol v E & 4 JriLix, Keselman & Keselman,
1996). #412] 212]A-& =°]3LA}F Table 6, Table 754
ol 27l Jeo® FAE A &3] e AR
ol &= Mann-Whitney U 37, 471l &g A5 I
g, AF ) ol A= Kuskal-Wallis 7748 ©]-8-3F 1]
B4 AAES AAsATE O A3 AEAES 5A4

H

=
=

tlo

7

=

OH’H o M1
NP

& Jo 1 g x &

[¢]

i=] (e} L
o2 Fo3t Aol7b YEpA] ggkoy, &xgoler ¥
Ay, AF= FAIHLE Fo3t ZFol7t = AL
2 UEsth
3.2. 7ol MY &AEH RIO|
FA= Alel|l B]Ele] Pink noise g 2R Al9] RS
2 Yol 7] 9ate] 462 AAE A E AR S

NS A3} Table 83 7o) Hat JFE(t=-17.767)%
Low(t=-17 342), Medium(s =-11.375), High(t=-12.780)
o] B do|xoA] FA=¢ B3] Pink noise % ZHAt
= A JF5H Hztol FosHl(p<.001) =4 W
133 e=1

Table 8. Non-stimulated and Pink noise Paired T-test

Non-

i f%zﬁl]ty stimulated Pink noise t-test
M(SD) M(SD) t P
Average  -241(0.65) -2.22(0.62) -17.767  .000"
Low 245(0.65) -2.23(0.65) -17.342  .000""
Medium  -2.44(0.71)  -2.25(0.63) -11.375 .000™"
High 235(0.65)  -2.18(0.64)  -12.780  .000""
" <001

2= Al 791l "FE el Pink noise %7
A5 vA=
235 s Al Z5
010 2 & ZEA At 4123}, Table 9
of o] AA HFH ﬁéﬁﬂow Fro) 3HF=3688.882, p
<.001) =Fol7F Y= 2 UEebETh iR 54 F
delA = F AES ALl &o)(F=21.168)¢F &
N (F=57.721), AHN(F=87.267) @D}oﬂﬁ F99gHp
<.001) ztelE Bk e 7t Aok 7k JoFgas)
A= 30tHel 0, 40t o]’deln ABE :FEo] Z
FrElo] A got olF ALl A g A 3ol x
A (F=2.937, p<.05), AHN x A (F=7.003, p<
0010l A Frolgk ZpolE H At

o >'E

Table 9. Pink noise stimulus ANCOVA

Variable df SS MS F P

TOtal. 1 141163 141.163 3688.882 .000™"
concentration

sk

Handedness 1 0.810 0.810  21.168 .000

Blood type 3 6.626  2.209  57.721 .000

ko

Age group 3 10018 3339 87267 .000

Handedness

% Blood type 3 0337  0.112 2937  .033

Age group oy eac 0068 7003000
x Blood type

Error 443 16952  0.038

p<.05, "p<.001
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Table 10. Pink noise stimulus Handedness T-test

Ttem Right-handed  Left-handed t-test
difficulty  p(sD) M(SD) t P
Average  0.18(0.23) 0.31(0.19)  -3.574 000 "

Low 021(028)  030(0.16)  -3.059 .003"
Medium  0.17(0.35) 0.39(0.28)  -4.030 .000""

High 0.16(0.29) 0.25(0.28) -1.859  .064

"n<.01, p<.001

Table 99141 Vet Az 7121 543 dol=
*8(Low, Medium, High) fFA|£2] zo]E Lot 7]
1 3}ed i@Ol(oﬁé, AH)e 314, AP~
= EAREA I ARG S AASEATE E3te] J
ol A Z*xﬂ At HE5HLS Table 103} 7o) A&z
Aeto] folatAl(r=-3.574, p<.001) =A VEF}TE &
OLL FEEZ AE3 3 A= Lowet Medium

Toll A il Heko] FofsiAl =A WEksth

2
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T O

o]l O0F o] Fwholl Hlal kol felst
Uelsth dol FEEE AE3) 3 4ol
T dolZddlA frolghp <.001) AHolE HIL
, AFEEA] At M E Low WolX 9t High Hol=
AN A} ABH o] 0F el vlaf Hzko]l 79
A =A vebth 3 Medium dolEoAE AY
o] 0¥ BE el wls) kel FolstA =7
e T

oqa:l;H xh;}oﬂ/q xﬁﬂ ﬁﬂ;{- 1112:1% Table 129} pas
o] F3HF=15.698, p<.001) 20| & HPOoH, ofwH
Ak el zpol7t AEA gotR 7] 95k AleiEA A
2k, 30th Fwke] 40t o], 20T, 10t ko] Blal
Bwkol felstA =4 vEtEth dols FEEE
Al &35 Ao = Medium3} High WolZol A
o|gt ZpolE Hlom, AREEA A= 30t
o] 40t o]/, 20dh, 10th kol Hlsl o gko]
o)stAl =A YERsT

AY
=7
=)

3,
al
A

™

I

ol FHAEH, Hi A HAolM= AL
Tt Pml: nf:e 24??101 Aol AR AFTAN o cog soym wolx wkor wdolgt Hald,
[e] O 0l L. 9O o
AL G A& v, Qe AvklA folg Aol AT, FAHCR
= [e)
Eeﬂo 63 z]\:]—oﬂ/ﬂ Z_]Zﬂ J:]‘!—'l" @'6‘25]11_ Table 11-7’]' dy 1_‘:_ ].’E@—O] A—‘Sﬂ&}‘ AB—‘Sﬂ 3OEH @%oﬂ}ﬂ @%E—lﬂo]
o] F-23HF=13.099, p<.001) }o]& HHS w
Qe ol Aolst =) ot S AFEA 2
Table 11. Pink noise stimulus Blood type ANOVA
A type(a) B type(b) O type(c) AB type(d)
Item difficulty y protected ¢
M(SD) M(SD) M(SD) M(SD)
Average 0.27(0.19) 0.16(0.24) 0.11(0.26) 0.22(0.19) 13.099 000" a>c
Low 0.29(0.24) 0.20(0.33) 0.13(0.25) 0.26(0.08) 7.719 000" ad>c
Medium 0.30(0.33) 0.11(0.36) 0.13(0.36) 0.18(0.32) 8.804 000" a>cb
High 0.24(0.34) 0.15(0.22) 0.07(0.29) 0.23(0.23) 8.036 000" ad>c
"p<.001
Table 12. Pink noise stimulus Age group ANOVA
10s(a) 20s(b) 30s(c) 40s(d)
Item difficulty F D protected ¢
M(SD) M(SD) M(SD) M(SD)
Average 0.16(0.23) 0.18(0.22) 0.42(0.20) 0.19(0.19) 15.698 000" c>dba
Low 0.22(0.27) 0.20(0.27) 0.30(0.31) 0.20(0.28) 1.632 .181 ns
Medium 0.13(0.33) 0.16(0.34) 0.57(0.42) 0.18(0.15) 20.898 0007 c>dba
High 0.12(0.30) 0.18(0.28) 0.37(0.21) 0.20(0.24) 9.497 000" c>dba

ok

p<.00



Table 13. Non-stimulated state Concentration and Multiple intelligences Simple Correlation

Variable Llinguistic Musical Llogical Bodily  Naturalist Intrapersonal Spatial Interpersona Concentration
Linguistic -
0.187"
Musical -
.000
02337 269"
Logical -
.000 .000
02197 -0205" 0550
Bodily -
.000 .000 .000
02497 02897 058 0560
Naturalist -
.000 .000 .000 .000
0399" 01907 -0278" 02027 -0232"
Intrapersonal -
.000 .000 .000 .000 .000
05667 02457 -0226° -0.1947  -0235" -0.455"
Spatial -
.000 .000 .000 .000 .000 000
01897 0488 02557  -0256"  -0303" -0.139” 0.252"
Interpersona -
.000 .000 .000 .000 .000 .003 .000
0.134"  -0070  -0.047  -0.051 -0.020 0.009 0.097° 0.002
Concentration -
.004 132 311 273 663 850 037 963
'p<.05, "p<.01
Table 14. Pink noise Concentration and Multiple intelligences Simple Correlation
Variable Linguistic =~ Musical  Logical Bodily = Naturalist Intrapersonal  Spatial  Interpersona Concentration
Linguistic -
-0.187"
Musical -
.000
0233"  -269"
Logical -
.000 .000
02197 202057 0550”7
Bodily -
.000 .000 .000
20249”02897 058"  0.560"
Naturalist -
.000 .000 .000 .000
03997 01907 02787 02027 02327
Intrapersonal -
.000 .000 .000 .000 .000
0566  -0245" 0226 -0.194"  -0235 0455
Spatial -
.000 .000 .000 .000 .000 .000
0.189" 0488  -0255" .0256 -0303" 01397 -0252"
Interpersona -
.000 .000 .000 .000 .000 .003 .000
01177  -0.09  0.005 -0.013 -0.009 -0.004 0.101" -0.033
Concentration -
012 .040 920 785 841 939 .030 482

p<.05, “p<.01
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