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1) 2 H 8 2 (multi-tasking)
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A WO F A AHS FA aFsE FFAA A&H
AN g 5 w0z Aelsts wHel AP wANo] Uck(Pashler,

Aefo g dex glow, Hzhy whgo Al Sy 7]lgt
(Dux et al., 2009).
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Fol FFol msl UF B (multiple type)el HIAEZ Fo] HFo] <<%
A Qlek ol @ HlAdFA Fo JT AZA @77 Fre| S
Hol AAFE= AAS FE45HA Ik (Brisson & Jolicoeur, 2007). 3 7}
HAE FdstHA & AAE Fdt7] A dF HAAE3 = F
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I #BEsle] Admrd oz AFEA HE uFE A

FAY AHE Ho o Heky AFLES AHEU oSy 2o 2] o
= Z2AMMEG)S AHg3te] ©rd 34 (single task), ©] 534 (dual task)=
T3S u A FAHEE B0l AFoA = AFME R Aoz
e Ay 2o Aol YyEPES AAEEL dtH(Fort et al, 2010). ©d



YA (single task)oll B3] o] Al(dual task)E ST w FjHoz b
< A4S B A9 T FAFT FE(medial occipital area @ BA 17,
18)olH, 270~300msol A  YEFGT. T3 = =59 A2 (right
temporo-parietal junction : BA 39)2 395ms~430msol Al ] & 49|
vebdth #5 wSd ddF 9 A deft DLPFC9 9 @ BA 1002 520ms~
530msell A Aoz o v Aol Yt o #5 74 A left
parietal area : BA 7)< 520ms~535msoll A /‘C}I‘JV%SLE =2 dAo] yE

HoH (™ 2).

A - Traffic lights B — Arrows

315ms

“0 200 400 600

(29 2] G A} olzHAe] FAA 2ol (Fort et al., 2010)

A IHEEG)E AFE3EY thdd 4529 719 Al (Multiple level
memory task)ol Al ZA A A] ol e} &e] Zolrt YERES gl
Ao = v Ao dolmo] wE Aol Aolef HAE FHI AZH

of whel &4 whE-e] AolE st th(Wilson et al, 1999). 53] 4
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Alpha/Beta Theta/Alpha
ERD: Late ERS: Early
Period

Theta/Alpha 88/
-ERS: Early
‘(Perlod

Alpha/Beta
~ ERD: Late
Period

[Z2%] 4] Al d&olAe T &4 d99 fMRI 2
MEG Z#(Dymond et al., 2014)
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Absolute power Relative power

Internet addiction Healthy control Internet addiction Healthy control
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Theta

Delta
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(Choi et al., 2013)
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(Seger, 2010).
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= Ef;‘[;‘lcﬂ X}O!j[Oi _._7|.;(| F%E—*. —L"—JJ-LI' ;_:‘

!

A= QIR H 2] HAL
- TICT(EA Hollg ZAD

&%‘.
]
0%

Ofn
i
r'__l
4>
A

(29 6] A7 Al A=k
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3. A S
7F. AR 5 A

1) @7171 9 #A

7171 A = KWAIS-3ol A4 Abg3ta s Ak Snfz 9] $-7], 4}
ARRZ 99715 AFgEAE 56719 £AE 1x0] & AW I PA A
AAst, A AA] T5 FHFE 3]st Bad wj7bA o AlgE 5t Y
g SAIFAGA0Z). T3, AFAe] FFERAE T3 AHES T2
gelate] A5 WS4 3+ Y HAR AFESAT. @179 9A
= Sl gpdge

poE b

-
2
>,
iy

Forward

CHE S MAISEE 2l
AR T

Backward
CHEM TAISIE 208

TR TR

STM task
(1s)

Response

(2" 7] ©@71719 Al oA

2) 24719 24
Al A0 T 8h F

Z 232 34| (operation span)=
AR T 23 Al w9 A FEHE S AW, s Ak



S A F G AT 1248 AN, A AN FRVEH 9E A
AE s A AR B9 H0hE SHSATHI0R). =F IA
o FERIE B3 AHELS BA HAse] FF HREY 1 PEAA

2 AHgsTh A0 o AE e 2k

Math task

Spelling task
{1s)

Response a8 N
BaiCIE M

spelling task
(15)

Response

(28 8] 2371 2HA] ol A]

ental rotation task)E A}-&3}
HiE JA =S g 4y E1S v YEidE 9

Agsts Aoz A AA] F

Ruigded

of4

ol e N
ox o
SUR
2w
N 2

>

w

2

(o,

jubd

ax

tot

[-'N

k)

2

w
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[29 10] A FsA FHFA A5 54 B

. ZIgA A

D Oxd 2 A8y wiA

AR E @A FHugsteAdRndoa Al F AFE tAE
aIA F 3 8l golat 7 1%
e AA Adsta ofeld =g %811 AAEAT AAE waA s A
OAE A &3 kA ZF57F A A8 2007 Y g3 o] wE
wsh, Golat wIpA oA W A Zske] A&kt
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9 2 ARG wakd 2F ARPuE Agsach tAgmagel 33
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wA o] B et 2w dtgety] M e EvFE SA4Y0] &
gkEojof it} o] Y2 M9 Az futr Aed 5 o] 54
d Bd F AR EN Ao i FHaIE B Ha e
ARl A L EE AR} HAAE T3 HolA @A T AFES FY 3
T2 39tk gxd 2 A wdx] A4S AfAEz AF4EA T4 )
= st HuE FAHsto] EA4 0 AREEF A THE0%)

4. A3 FA AT A
7bo S @A A

) oA 4% 2 g% A3 27
A5 E4 oAl da e
NAY wHA oA o AFRe HES
A g stAse] A4S tAYma
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)
ro,
B
2
X
of,

[o

™
Og{:“,
lﬂl

_>.1|_1'
~ do
[iid
Y
;
O
A
i}
N
N
Ll
v
i

(



X
-

=y

el
iin

X7

sl Awah el 1949 s

Al

b, o

S

4o kel

=
=

AR B mE

o]
=

45

FSA et

o
:A!

-

)

X
.Zrl

B

0
N
™
ol
N

__Aﬂ

pilg
i

Aol ArhH o

= 9y

& A

2 9

dlel® =4

ki3

3 45

g

=%
=

5}

S|
zS|

2}
o] §a1¥ o] o}

o

3
R

shel B39

me A

=
=

Al

_ZT!

4ol ol

N
|

253 o

A%

il

&

=
=

SETE

H5w ol v

9]

H}2714 A7)0

)

~
fIfe)

any
NR

bo

FA k.

fite)

7

=
=

3. o5

o<
o

T

7

=
=

1) A 2

A
B

A, HAlste] vlms

s

A8

_22_



FJAA A S F A A= AP = Q)
thoojwl, A AA =M BIE A7) fel AHIE Al A =AM =

F-219] A (randomizing)dke] A Al &} T

=0 578 ROy

I 49 ol Lo M2 24

CX 22atMt MAERIN 54 £

=

73 HA 2
'

H= A& & HIo|E export

[ 12] ¥ 54 ")

3) A3 AAMNA) 2 T A



. H5 84

4% ¥H3 dolE= /i 21 9 IRIAAS Bl FAE Akl gt
Zo] Ul o3 Ay Aoz g4 (Independent Component
Analysis, ICA)= B3 A2 Al A &3] Hgr|o]golA FYd¥=
=l 71EE ol =(2d = Al < FE AAGAH. =

L
Aol #EE Ha 7| AR AF E4 S te3 2o

1) A% &4 712 Ag
- Compumedics system(ZF)
- 1978 A2 (10-20 system) A}F-&.
- A&9 F34 1 256Hz
- Ha=Hdgd 0 0.1~70Hz,
- =% I¥ (Notch filter) : 60Hz.

- R 307 AF A8

2) At A 24 4
7hH 1wz ~#EZ FA(Cross spectrum analysis, SLORETA)
B o)A A3 sLORETA(Pascual-Marqui, 2002)&= AA Fy
5x5x5mm 719 62397 HAR FiEgh § 7t EAddAe] AFUE
FATH. & de Hgo AAdE ARE 24
2 Harstd 54 dolEH = %3 (smoothing) §lo] 2 1W S FH sl
&

FF5 P Tl AEHES dvh 1FW vaE 59 7

=
o
lo
ot
ol
ol
N
2
14
(N
AR o

)

ul
o:

(Independent t-test)A] 7} vl Hte] Fx AFLE HA doleE 5000
H 29 vlaste] Zopbdl Hol &4 tgkel o dA g
AR 3 Hp<0.001). o1& &k =

(
Ay}

i

(probability threshold values)<

Ho

4 12

M
o o=

(Statistical NonParametric Mapping; SnPM)®W2] &

=k
g Hastd F Ak AT ASE AT M3 BY F35

Ao
o,
=2
lo
e

18
rlo
4 fo
oo
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I ZUH(E 4).

<E 4> H3 B4 Fuke g

Frequency Range Frequency Range
Delta 1~3Hz Beta-1 13~20Hz
Theta 3~8Hz Beta-2 20~ 30Hz
Alpha-1 8~10.5Hz Low Gamma 30~50Hz
Alpha-2 10.5~13Hz High Gamma 50~64Hz

Ho
ot
ok
L
lo
fr
ne
&3
)
r o
ox
r o)
r o)
X
=
=]
)
rlr
e
)
>
)
N
re
/(;?.
3

(@
@,
Q

<
o
o

of et 974 Fa digE 754 47 (functional connectivity)<

ylobst=d] a3 2l H o] th(Pascual-Marqui, 2007; Pascual-Marqui et

al., 2011). & AFolAM = HAE = AAFuA ARGA ] 2ol 7F &
1= 3]

€ 25 W UAES AAY wapA Eglel wE F AZ2S defst=

o) B 3 FHFE L UgE B

- FoHFTE 4 (Attention state ratio)
DA ek FRTEE &3] Zojde FHY Fo IUA B
aEE &y 2d9 ) o] F=H]) 2B Al YERY e HER 1A A 3he] A

2 7]
dge] vz 0] AHean, e wAH} P,

ACH = target absolute power's sum (a2, f1)
~ total absolute power's sum (a,f)
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- o}l w2 X4 EA](Lyapunov exponent ,L1)

I e AAgEY o Foljzl Ao Z7|Fkel v
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m. A+ 23

1. gAEnIA o} NAYAME S8 ) = SIS Bl

b A mIA G4 FH &4 99

IR A5 20, 3 el ;1RO [ v s O] AL,
s F

A L

1Z1

%Y. E 5. TS, 30 Nen] | (LOSED) [ v : ) SLORBTA

-
& P
1Z]

L

1.0 2 5. 30, 25 o : VHESD] [ vmwn i) pEE

L.
A P

L (]

vy «8 ]
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] BAo] FrbE FAsd A

<E 5> ALY BEA T

w3 2R 5, 6, 7).

g4 93 A (Delta, corrected, p < 0.01)

Bgewt . MNI &z
A 24 99 cEE =gk
B T X Yy 7z
A% 94 (Frontal Lobe)
3} 4 5 o] F(Inferior Frontal Gyrus) AT R 117 40 15 -15 1.62292
= (11,13,45.46) :
47 L
(11345 S 740 20 20 160058
W A 9 (Limbic Lobe)
7312 o] % (Uncus) BL 10 95 5 45 15778
= o (20,28) :
3] 4 3 (Sub-lobar)
x4 3 (Insula) 13 L 19 45 10 -5 156793
=% ¢ (Temporal Lobe)
A o] o) . 38 L ) )
o} =5 o] 2 (Superior Temporal Gyrus) (99) &4 40 15 -40 1.64659
25 olg(Middle Temporal Gyrus) 21 L 31 45 10 -40 1.63335
}=F o] & (Inferior Temporal Gyrus) 20 L 10 -40 0 -45 1.56642
"= o] & (Fusiform Gyrus) 20 L 2  -55 -5 -30 151853
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<E 6> UAdur] 8 Fiug

vgent o P
R E gog 0 MNHER by
5 T X Y Z
A %9 (Frontal Lobe)
3} 4 5 o] #(Inferior Frontal Gyrus) 47 R 12 20 10 -20 1.024
=2 Fo] g (Medial Frontal Gyrus) 25 R 6 15 15 -20 1.01913
=2 A o] #(Precentral Gyrus) ‘tgf 16 50 -10 55 1.01901
Z 2ol Z(Rectal Gyrus) 11 R 8 10 15 -25 1.01373
13 R
Y] @ o] #(Subcallosal Gyrus) (34) 4 15 15 -15 1.0175
W A 9 (Limbic Lobe)
) Abo] & (Cingulate Gyrus) 23 R 16 5 -25 30 1.05461
23 L 3 -5 -25 30 1.01948
af|n} <4 o] & (Parahippocampal Gyrus) 34 R 3 25 5  -20 1.02015
Ayl z2F 28 R
Z-312] o] & (Uncus) (20.36.38) 23 25 5 -30 1.03266
¥ & 3 (Sub-lobar)
]2 4 (Insula) 13 L 19 45 10 -5 156793
T A 9 (Parietal Lobe)
=2 % o] & (Postcentral Gyrus) (*;’ %) 14 50 -15 55 1.02079
Z % 4 (Temporal Lobe)
A} 25 o] 2 (Superior Temporal Gyrus) 38 R 4 25 10 -25 1.02292
3} =5 o] & (Inferior Temporal Gyrus) 20 R 3 35 -5 -40 1.01697

_29_



<E 7> yAEua g8 TS (High gamma, corrected, p < 0.01)

L e MNI 33t
Ao &4 99 S Ealgs B Az
5] X Y Z
A% 9 (Frontal Lobe)
A} A 5§ o] #(Superior Frontal Gyrus) 8 R 71 25 30 55 1.79012
=2 o] 3 (Middle Frontal Gyrus) 25 R 157 15 15 -20 1.86854
2% L 14 -5 20 -20 1819
3} A 5 o] #(Inferior Frontal Gyrus) 47 R 84 15 15 -25 1.86753
47 L 11 -15 20 -25 1.75951
=2 o] 7 (Rectal Gyrus) 11 R 18 5 20 -30 1.87134
11 L 6 5 20 -25 1.83509
A 7 o] Z(Precentral Gyrus) 9R 12 35 20 40 1.74502
Z= Al 94 2~ 9] (Paracentral Lobule) 31 R 4 5 -25 45 1.70219
¢t e} o] #(Orbital Gyrus) 47 R ] 15 25 -30 1.82609
47 L 4 -15 25 -30 1.78465
Y] % o] #(Subcallosal Gyrus) 13 R 15 15 15 -15 1.86776
2% L 7 -5 20 -15 1.8069
W A g (Limbic Lobe)
A Aol #(Anterior Cingulate Gyrus) 25 R 60 5 20 -5 1.86155
32 L 5 5 20 -10 1.79428
S Aato] & (Posterior Cingulate Gyrus) 23 R 15 5 =30 25 1.90052
23 L 17 -5 -30 25 1.86251
Z 312 o] F(Uncus) 38 R 30 20 5 -30 1.87433
38 L 7 -20 5 40 1.76018
&) m} &2 o] & (Parahippocampal Gyrus) 34 R 23 20 5 -20 1.85644
%A 4 (Parietal Lobe)
Z A 5 o] 2 (Postcentral Gyrus) 3R 9 55 -15 50 1.71966
¥ & 8} (Sub-lobar)
4 ¢4 (Insula) 13 R 21 30 15 -10 1.79677
Z X% ¢ (Temporal Lobe)
AF 2ol g (Superior Temporal Gyrus) 38 R 65 25 10 -25 1.85524
38 L 5 20 10 -35 1.75647
ZZ=Io]l g (Middle Temporal Gyrus) 21 R 31 40 -5 -35 1.80425
3} = o] F(Inferior Temporal Gyrus) 20 R 30 35 -5 -40 1.83225
"k 3= o] g (Fusiform Gyrus) 20 R 12 40 -10 -30 1.78342
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U AAYugr 84 F B4 oY

ot Abefol]l Hlah MAPwatq FEA gADuyt F-& A9 FAFSH
det) gz Aol dukel] A Fu FAo] FUstE Aol YERg (L
g 14).

b A

L L

A ] L

1 LT el 10,00, 20 o] : T1TZE+00 et v s ]

w

[

L

121

(27 14] AAFass 84 5 24
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2K

Guaby g T 24 ol

2o 8, 9, 10).

L= MNI ¥k
Av) 24 49 g3 B T 2ag
5] = X Y Z
A% 4 (Frontal Lobe)
- e . 1L
Z A Fo] 2 (Middle Frontal Gyrus) 25) 8 =25 30 -20 1.2322
3} 4 % o] & (Inferior Frontal Gyrus) 47 L 91  -30 20 -25 1.27447
41 A o] & (Precentral Gyrus) 44 L 16 -60 15 10 1.20443
=2 o] #(Rectal Gyrus) 11 R ] 5 20 -25 1.22263
1L 11 -10 20 -30 1.25367
¢t} o] #(Orbital Gyrus) 47 L 5 -15 25 -30 1.25481
X 2Fd o] & (Subcallosal Gyrus) 13 L 3 =20 15 -15 1.22028
WA g (Limbic Lobe)
Z 312 o] F(Uncus) 38 L 2 =25 10 -35 1.22286
3] & 3 (Sub-lobar)
=] /d 9 (Insula) 13 L 14 -35 15 -10 1.23893
Z X 9 (Temporal Lobe)
A= o] gt ) 38 L
25 o] gH(Superior Temporal Gyrus) ) 69 -25 20 -35 1.29387
== . 21 L
=5 o] % (Middle Temporal Gyrus) (38) 16 -45 10 -40 1.25098
3} =5 o] #(Inferior Temporal Gyrus) 13 L 1 -35 10 -15 1.21727
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<E 9> AMAFuAA B8 TGS (Low gamma, corrected p < 001)

BzER MNI 3% 3
Ao &4 499 i ERA =R g
Llarn X Y Z
A %49 (Frontal Lobe)
34 5 o] ¥ (Inferior Frontal Gyrus) 47 R 30 20 10 -20 0.844399
=% o]l g (Medial Frontal Gyrus) 25 R 3 15 10 -20 0.85085
Z 2 o] 2 (Rectal Gyrus) 11 R 9 10 15 20 0.836849
34 R
Y] 2 o] 2 (Subcallosal Gyrus) 13, 25) 12 15 5 -15 10175
W A g (Limbic Lobe)
A ) AFo] #(Anterior Cingulate Gyrus) 25 R 3 5 5 -5 082233
_ . 34 R
s v} & o] 7 (Parahippocampal Gyrus) 28) 12 15 0 -20 0.844816
34 R
Z31.2] o] F(Uncus) (28, 36, 16 15 0 -25 0.844627
38)
9] & 3 (Sub-lobar)
4 4 (Insula) 13 R 12 30 25 5 0.824852
Z % 4 (Temporal Lobe)
Ay 25 o] g (Superior Temporal Gyrus) 38 R 5 25 10 -25 0.82551
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<} 10> AMAYPuIpA S8A] TS (High gamma, corrected, p < 001)

nRed MNI 2} 3 %
Ao &4 949 CICETE =] 24zt
Ll X Y Z
A %<4 (Frontal Lobe)
=2 Fo]#-(Middle Frontal Gyrus) 25 R 8 10 10 -20 1.71546
2% L 1 -5 10 -20 1.66968
e ) 47 R
3} 4 5 o] & (Inferior Frontal Gyrus) (13 45) 22 20 10 -20 1.69724
Z 2ol @ (Rectal Gyrus) 11 R 10 10 15 -20 1.70355
1L 3 -5 15 25 166932
x] % o] #(Subcallosal Gyrus) 34 R 13 10 5 -15 1.71489
% L 2 -5 10 -15 165978
WA Y (Limbic Lobe)
. ) 25 R
A )4 o] & (Anterior Cingulate Gyrus) 32 10 5 5 -5 169969
» . 34 R
aj| n} < o] & (Parahippocampal Gyrus) 28) 7 15 0 -20 1.6966
1 34 R
Z-312] o] % (Uncus) 8. 36) 11 15 0 -25 169702
3 & 3} (Sub-lobar)
x4 3 (Insula) 13 R 11 30 20 15 168129
&% ¢ (Temporal Lobe)
A} & F o] 2 (Superior Temporal Gyrus) 38 R 3 25 10 -25 1.6705
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oX,
o

dmad BeA ARG wAN B He) W T @

24 AFE7F vEbE e (" 15).

rlo

12
1)

e
o
o o
2

C

@.

0 +Sem (X)

5 0 45em (X)

Two-tailed paired t-test p<0.001

(28 15] HAEaabA &8 vs. MA Gty SgA T 24 vl
gt 7 &4 e Aol

A A AFEA] A ARgol] w3 -
AT GG WAA T HAFANA FsHA F
wk 163 % 12).
AFEgelA FAQoR oA A= 4§
nuron system)®| 43 FAtetH, o= w3k A5l A St o
TR Aol A vEhdth EE A5l tiideldow
+ vkSo]&(Theory of Mind, ToM)3 29 UZEXR =Y ESA(DMN)S

jL _llN'
>

-7 HA] 2~ 8 (mirror

)
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HEsts UES s fAME dde mola gk ol# e A N
A Ggol v OAGRIA G vlel] BF ol Z 2y} oEo]

I D

I J5ES ¢ 4 JdBucker & Carroll, 2006). ©o]# 3 zfo]H> F=2 =
ebo} b oo} Hdwtel] AA vl 9t

(X.Y,Z)=(70.-35,10) [mm] ; (Z54E-1) [dtvst:OH2) S LOHETA

& = Pl | F ~R )
5 5

Delta M 9 . M .
(1~3Hz)

5 5

(¥) +5 05 A0cm e Sem (X)

(X,Y.Z)-(40,-20, 45) [rom] ; (4.86E-1)

A x P

4

Low gamma
(30~50Hz)

(¥) +5 0 5 A0em

(X.Y.2)(40, 25,40 ) [mm) ; (479E1) [dhvst:7H2] SLORETA

& A 5 v

High gamma
(50~64Hz)
p T dem (%) o ] 5 A0em 5 0 +5em (X)

Two-tailed paired t-test p<0.01

[Z19 16] A2 mapA %%Oﬂ Hlﬂ'& YA A g Al
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=
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3}
ol

Aol

%1 A A (functional connectivity)
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ﬁo

prefrontal cortex, DLPFC) < <]
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1

H 2 A Aol Frhehal, HEF %A 53 A (ventrolateral prefrontal
cortex, VLPFC)®] 7% ®Ast= Al s FAstAY HxRE F4 =
A #AHo] Z(Collette et al., 1999; D'Esposito et al., 1999). o]= A=

WIA ARG 2F0 B Ao R witA o] AAE HARE wet The
= oustH, YA YT AL 159
5 st =&etd = g5 4

_I

e

o] et Zole} ¥ 4 glth = VLPFC/} wobsel Auel ma g
%2 AW, DLPFCTL o] % z4at 7152 9a@ths 20]tHCabera

and Nyberg, 2000).

<% 13> yAgugA ALE TF9 B4 9915 ROIs)

B2 cut

wy 9 qopg _ MNHEE
et X Y Z
AR 5ol e (Superior Frontal Gyrus) 3R 15 15 -20
3} A 5o] #(Inferior Frontal Gyrus) 47 R 40 15 -15
47 L -40 20 -20
Aol ZH Anterior Cingulate) 25 R 5 20 -5
32 L -5 20 -10
ol & Cingulate Gyrus) 23 R 5 -5 30
23 L -5 -25 30
3l u} A o] & (Parahippocampal Gyrus) 34 R 25 5 =20
Zarzjo]#HUncus) 38 L %5 5 45
4 ¢ (Insula) 13 R 30 15 -10
13 L -45 10 -5
A} &5 o] #(Superior Temporal Gyrus) 38 R 25 10 -25
38 L -40 15 -40
w} o] & (Fusiform gyrus) 20 R 40 -10 -30
20 L -55 -5 -30
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<3E 14> MAPFuIA AFE T5F9 FHAH G911 ROIs)

T -
w4l 9 gepg N HEE

1 X Y Z

3} A o] - (Inferior Frontal Gyrus) 47 R 20 10 -20
47 L -30 20 -25

FAld o] (Precentral Gyrus) 44 L -60 15 10
Z 207 (Rectal Gyrus) 11 R 5 20 -25
11 L -10 20 -30

AdldelZHAnterior Cingulate) 25 R 5 5 -5
3l u} A o] & (Parahippocampal Gyrus) 34 R 15 0 -20
=]’ 9§ (Insula) 13 R 30 25 5
13 L =35 15 -10
AF &5 o] & (Superior Temporal Gyrus) 38 R 25 10 -25
38 L -25 20 -35

A OAERAA S AAPLAN B84 715H T 424 A"

e)led

C Ejeg

L ¢ R

Top Left Front Top Left Front
(29 17] O A msbA o} N AGmspa ALEA] Fx9] 7154 A4

(Delta & Beta 2, p < 0.001)
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ABSTRACT

Research on the effect of brain function

using digital textbook

This study was to investigate the effect of brain function using
digital textbooks and suggest an application method to ensure safe and
proper utilization of digital textbook. EEG was applied to analyze the
effect of student’s brain function using digital textbooks. To analyze
the effect of brain function, we investigated subject’s brain activation
and network during their using digital and paper textbook. In addition,
we compared digital subject’s brain connectivity to paper subject’s. All
of subjects used digital textbook and paper textbook in science and
social science for 1 year, respectively. Furthermore, we had a discussion
session with professional researchers to propose a utilization for the
customized digital textbook.

Results of this study was shown some different regions of brain
activation between students’ using digital textbook and paper textbook.
Specifically, middle frontal gyrus, precentral gyrus, cingulate gyrus,
postcentral gyrus, inferior parietal gyrus, and insula was identified as
higher activation regions in using digital textbook. Also, using digital
textbook was shown a significant brain connectivity in thalamo-—cortico
path of beta 2. In cognitive function, there was no significant difference
of brain function between digital textbook and paper textbook groups in
working memory tasks. However, when the digital textbook group
performed space perception tasks, they utilized more efficiently the brain

function than the paper textbook group. Furthermore, using digital
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textbook for one year was not shown the similar activation region
comparing to game addiction.

Althrough this study was shown some effects of digital textbook
student” brain function, it should be performed a longitudinal follow—up
study about student’s brain function using digital textbook. Also, this
study was to propose a research-based public explanation for smart

education using digital textbook.
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