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| Abstract |

Purpose: The purpose of this study was to investigate changes in EEG through attention. Concentration training and performing
tasks are important factors in the improvement of motor learning ability.

Methods: In the experiment, 22 healthy people were divided into two groups: the trail making test (TMT) group and the
computerized neurocognitive function test (CNT) group. A one-way Neuro Harmony M test to see whether there was a significant
difference among the groups.

Results: The TMT group showed a significant increase in awave, awave sequence, and gwave sequence; however, there were
no significant differences in SMR wave, SMR wave sequence, and g wave. The CNT group showed increases in awave, awave
sequence, SMR wave, SMR wave sequence, and g wave sequence; however, there was no significant difference in g wave. In
EEGs before and after two performance tasks were changed, there were significant differences in awave, SMR wave, SMR wave
sequence; however, there were no significant differences in awave sequence, g wave, and g wave sequence.

Conclusion: Attention training and concentration training offer feedback and repetition for constant stimulus and response.
Moreover, attention training and concentration training can contribute to new studies and motivation by developing fast sensory

and motor skills through acceptable visual and auditory stimulation.
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Table 1. Classification of brain wave

Items Hz Status
6 (delta wave) 0.1-3 deep sleep
O (theta wave) 4-7 deeply relaxed
« (alpha wave) 8-12 passive attention
SMR wave 1215 relaxed, e.xtemal
attention
middle- g 1620 active, e)i(ternal
(beta wave) attention
high- g 21-30 high correl.atlon with
(beta wave) anxiety
¥y (gamma) 30-50 nervous, anxiety

o urEl
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o, 5.2 A1) AAE A st o] 428 Ae)
ot &2 o2 2| 4= Qi (Fernandez et al, 1995;
Glass, 1991; Luria, 1973). guli= ¥ 9| 2o 7H 22
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738HA] YEFdthFernandez et al, 1995; Glass, 1991;
Luria, 1973).
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1995; Rossini & Karl, 1994).

Type A

Type B

Fig. 1. Trail making test type

(2) Computerized Neurocognitive Function Test
AFY Bx X ATZRIAY FHL SAE

Jelg A3 4 Qe Fae] A7 AeH e
(neuropsychological pattern)of] 7] 23t 7|83} 27T
2IWE Al st FoltKTalassis, 2007).
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1997).
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7 QLA HHE B2 oA ATLR 1L TRyt
ol 4o 7HsshH, HAF AR Rlert S71E
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2 AFollA =9 H5Y F7F SRl AR HrHE
X173 Q1A 715 HAKComputerized Neurocognitive Fun-
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Fig. 2. Computerized neurocognitive function test

Alafsled Aol A 7iFeE Neuro Harmony M (Braintech,
Korea)Z o]-g-st1om, WHul £47]= 710-& 3+
o] A Neuro Soft (Braintech,Korea) A~ E o] & o]-&
sto] S0 w2 AT A E T 5= =T Hof lrh
of vk 2% m2IUL A vzje} 1 Fajo
WH3KFast Fourier Transformation, FFT)-& 31 22} ~12)
o} 3249 g W W W BIFAS ATk 9k
Neuro Harmony M& T}E Y|u} =7 7)<l Gress
System (USA)1}9] &} - 9] u}, a, B, 6 gholl that
A2 0.916(p<0.001)2) AZE=E 71231 QJthKim &
Chang, 2001)(Fig 3.).
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2 QT 2} AR nYo RN SYE ARt
Window-& SPSS version 18.02 Alg-3lo] SHEE t4
A e tdgS AABHIAL e o=
0.052 3}4ich

I, Sszat
£4
1‘& A A Bt AP TMT=E 23.33+1.72,
CNTE 24.5442.50 01 0, Hot AAS TMT-
166.66+6.19, CNT+% 167.00+8.61cm o] 131, Ho A=
2 TMT<- 56.91+£8.36, CNT- 61.7249.95kgo] 1tk
(Table 2).
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Table 2. General characteristics of subjects

T™T CNT
age (yrs) 23.33+1.72 24.54+2.50
height (cm) 166.66+6.19 167.00+8.61
weight (kg) 56.91+8.36 61.72+9.95

2. TMT HtH|&of mE Lo & - & W

TMT A =Pl A9 a wave= =4 Z1 27.33+
5.92%, A & 32.334521%2 S-olalA Z7eteln
a wave sequencel= S| A 5254209004 A &
741:2848]2 Q0517 Z715}ArHp<0.05). SMR
wave= S| 7 23.83+£5.28%0)| A A X 25.08+4.64%
2 S7hsle] RN f913 Aol7) gglom, SR
wave sequenceO| A= A 3.50+1.00, 3 4.66+1.873] 2
Zrket ot felakAl ekakrk(p>0.05)

p wave= A A 2391x4.52%, T F
25.75+3.36% & S7Fsto] YeER AR -oJ8kA] 9Fok
O w(p>0.05), B wave sequencei= ZA| A 3.751.54¢]
A FA T 475:1.603 = {FOEHA TS
(p<0.05)(Table 3).

iy

Table 3. A changes pre-post of brain wave according

to TMT
Pre Post p
awave(%)  2733£5.92 32334521 0.01
awave 5254209 7414284 001
sequence
*SMR wave(%) 23.83+528  25.08+4.64 048
*
SMR wave 550,100 466£1.87 012
sequence
pwave(%)  2391%452  2575£336 031
pwave 3755154 475¢1.60 002
sequence

*SMR : sensorimotor rhythm

3. CNT Ztx|s3lof e Lot M -5 Hat

CNT A oA o waves T4 A
28.90£2.91%)| A =AY & 36.00£2.52% = F-2J5F =7}
£ B O, awave sequence T3 FA A 6.00+£2.040]
A A 5 9.09:1.708] 2 [-ofstA FHskith
(p<0.05). SMR wave EaF 27 # 2436+2.97%0] 4]
22 F 29.09£3.17% = §-2)51A =761 o1, SMR
wave sequence’s A A 381tl.1694 =R =
6.27+1.673] I3t 7+ UEH 2 th(p<0.05). L7
B3 ﬁwave—— 27 A 24.36+8.06%, A & 28.36+5.66%
2 8 A wr} Z7jelo] UeRtou SAsHeR
FOJFA] QESkaL(p>0.05), pwave sequenceo| A= SAY
A 4.09+2.30, A % 5.72+1.193]9] {95t Z71E
e 91 tHp<0.05)(Table 4).

Table 4. A changes pre-post of brain wave according
to CNT

Pre Post p
28.90+2.91  36.00+2.52  0.00

a wave(%)

a wave sequence  6.00+2.04 9.09+1.70 0.00
SMR wave(%)  24.36+£2.97  29.09+3.17 0.01
Sls\gile::e 381£1.16  627£1.67  0.00
Bwave(%) 24.36+8.06  28.36+5.66 0.21
4.09+2.30 5.72£1.19 0.05

B wave sequence
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7 7 2 e ke o) 2 ?- syl
A= awavel] H3IEFRS TMT A 4288 5.00+4.86%,
CNT T4 S8t 7.09+4.12% 2 & 2 LOM frojgt
Z}o| & YER O LH(p<0.05), « wave sequencer= TMT
T 223 2.16£2.293], CNT THA] 2230 3.0942.67
slo] 2715 wisleke BAAHL £ 2 7oA £
3t zpo]7b ¢lAth(p>0.05). SMR waveo] w3}k
TMT A =38t 1.25+5.73%, CNT IHA| 48§t
472427% 2 7 o THoll A frolgt Apol S UEh Gl
M, SMR wave sequenceo| A= TMT I}A| 48§+
1.16£2323], CNT T}A| 228t 2.45+1.943] 0] =7}
HskES Hol & ot ZhoflAl frolgt AtolE yrERi Rl
THp<0.05).

a2y g wave®] WOl TMT A 3t
1.83£5.72%, CNT I}A| 43 4.00£9.56% = & o &
5 Z7h8 WSS HOAN: 5 2 elde ol
ko] 7h 1o (p>0.05), pwave sequenceo]| A %= TMT
T 2235 1.00£1.233], ONT THA] 22305 1.6342.29
32 7t 2ol 4 F7hE WBEe Uehiglon £
&+ 7+o] §oJ5t 2ol ¢l tHp>0.05)(Table 5).

Table 5. A Changes pre-post of Brain Wave according
to Each Task

TMT CNT p
5.00£4.86  7.09+4.12  0.03

a wave(%)

a wave sequence  2.16+£2.29 3.09£2.67  0.08

SMR wave(%) 1.25+5.73 4.72+4.27  0.00

SMR wave sequence 1.16+2.32 245+¢1.94  0.01

B wave(%) 1.83+£5.72 4.00£9.56  0.20

B wave sequence 1.00£1.23 1.63£2.29  0.11
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”71340“ H]OH H] a5 “1——‘; QFdskar Agste] ¢

oAl X755 Aol aE&HoE 8T 4 ik

bESE W] Z(millisecond)tHY 2] ZH-S A 7tof w2
= 4 59 HIE & 4= 9T 2 (Kuperman et al,
1996) 2] - HF yA| A3 F9f H7ls BAHEY
A3} SV} wadto] o8d & Sle Al 7L
ohq.

2 AolA 3o YS9 T FA HHES TMTE}
CNTQ] F 74| Z=-t7} ARGEIGloH, TMTE AHE-5}

o] TG 3 23} ONTY] S-S AMgslo] &
& o o FEsto] A =8 At 9] Hu} wst
g gopugt

A+ JMW TMT A3 @ wave2} @ wave
sequence, ~1 21l gwave sequenceol| Al A - $2] {2
3l 2fol& B o, SMR wave2} SMR wave sequence,
puaseel e 2] 2 At 2lsiol Liehte
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S04 2o B4 ehdithFemander &
Harmony, 1995; Glass, 1991; Luria,1973).

vlo] el BN, Fol2 A4e] 9% A4
SH(pulvinar nucleus), “12] 3L ?—(colllculus)e% F2
wHegh o) Q1403 peiE o) W] B
&S 3= HQJEo|thPosner & Petersen, 1990).

ol B QoA o WFEH Z2aWoR A}
&% TMT A =3fo] vla 2] 7hekstal, 4 Al7ko]

8

F

S AejA] g TAS] EAS 7HAAL 5 9yl
sh, TMT IpA|p3fo] SFHel £ 52 243t
£ 59l awaveol TRHH FES9 HIE doql

Aoz gzhE|o] A ch
22 TMT A G2l

(Lezak 1995; Stuss et al, 2001) gt Atet= A
Aol7k ghee o 4 leik

= ¢l 70] ONT s ol A
sequence, SMR wave, SMR wave sequence, g wave
sequenceof| Al A - 30| {oJ5t xfo]E KoL, g
waveo| A= A =8 HEH S18ke] YERG S
Fol Aol molA) grgleh

pwavei= S F-3|(post central gyrus)} T} QL
oAl SAISHA Uehtal B om HAFHoA &
72, 3015 PFotel A4 HEL T ue
Ao A FH 5HA UrEhh= sHwave)o|th. whebA]
AARloIA 2918 sk AAE Fashd 929
7133 e E o] gwaveo] SiE = whE WHulrt &
ZZ o 2 YeElYA FEtiFernandez & Harmony, 1995;
Glass, 1991; Luria, 1973).

g wave®] FFolAl SMR wave(=%1 HIE} 2]
12-15H) = AlAe] £79l0] i, S5zt 7)Ao
52 Ha Aol FoE 7]&ole HlalA

sot BRI ST 0 LA, m- g wave(F 7t
HEl 215, 15-20Hz)= Alitolu; fhakart o] 3t 7%
FAlel] AFeheA BARS B AnHEe
2y o] SAlSHAl YrefhuH, h- g wave(WHE e} 2]

5, 20-30Hz) % WA Bxbah 2oy ARSI}

« wave, awave

o 1

4

2005).

webA guk= 24o] 7o) S Wiy 2 3k
& oL Qi wiof o] HAlF o] HE U E 4xH]
St Aol 2 Yeue Hutz gzt o]z
2 A ONT BAlF ol A= e wave] 43}
tlEo] 39| AefollAl 2/d3} Ei= SMR wave2] 2/
w8 7 7kl Uehdte oldd dutse
CNT Z}A2=glo] At A7k 7HAL Sx|5H A =
2k 7o) A=A E I AR o] Z7442) e
2o ool Aeg ofnjgie,

2 A7e] % 714 D] e vl 4 - F
wislepol i 5 ol 1 wntel s} 57} Hi9)
t}. £3] awave, SMR wave, SMR wave sequence2] HH3}

Fo ONT TpAleaboll Al felabA A vekseh

F skt LAl B Fe] gETe Axe
wo] 4173 2go] oJ3) olzolA|nz 24 se] A
Sl AR 3ol gt AIASE Hae o
715l 7123 sk WP oA oAl RHEAS 2
Q2 3tiHoutz, 1994).

ozt ABES B A7) %o W P4
Slgt = 742 DAl A ONT TRlsgzol A e Kz
A - 5 wisle} wislabe] Sel4o] QOIAE UAls
ERERT L)

#o H52L Wk $s 9
2 e oje chopsick ey

A AHletter cancellation test), X424 F2]8 A},
5 ZAKstroop test), 7]& S17] F AKtrail making test)
Sof thopt A9 Boh =L AR gt A
ZEEEo0] o]-&E| o]kt Lezak, 1995; Spreen & Strauss,

il

[e]

1998).

1E 749 el i o
2|, 528k o] uisle] 9 o= 5 94 1§
o4 Abga7el olelgol 2] gseh. ¥171% ol

2 7h S50l ABEE ZRaRe AL n
FAHHel YL "ae Jhr}



o - FEEH T2IHY &

I 0] 2 =T 89 | 105

= Aol AmolA 2ol - WEY P 913t 1
Al AgAA AFEE o183 Brhok T WS
QP A} gl et S AR B
ABE % G o8 7HT qlow, Al - 324
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2 4g3to] M2 42 £/ WRAYOEH
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