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=4
U sojdis e ouE FdIA, Kol A, Helyt o4, o
I, B oz v 7]Eo] BAE olfol= Fo] ffo 2AE 2
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Fis

o gtk A Fmep A7) Aabekel gk A5+(Connelly, Gee, &
Walsh, 2010; Rogers & Case—Smith, 2002; Peterson & Low,
1991), & W&ol gk A% 34 A5 (Mangen et al,, 2015), &4
stel ¥ F9lel oigk fMRI 915(Longcamp et al., 2008) & &3l
ABES E3H 2] 19 Aolg YslUE ATEel 1Al
8 A A ke A4 el Aok EAe BE dge

k=

e Mz 2 of
Hr o

L H
shARE, R HE 7)o wEA #HAAM o= Ax sdd AR
NA EZHN 27)= AA BHEC] HA dorn, JHE JA] dAE
oAl g ek WA ok Aol
e ofgAl Askd Zol A, 53] Bl ot

3
ESA7E F7Rb Al S5 Aolar AR IS o vl
A+ AI}E(Sheppard, 1929; Bull & Stevens, 1979; Eames &
Loewenthal, 1990)2 &M 9] AAZF F7tatel Al B2 9 v
= A% wo] Eoh wepd 2] G AAE Bk el A
i, olF ¥ I FIFA 219 3 F(halo effect)el] EF
N FH7F Aol FAAQ g F 4 9o

o =
el 45 Ao Fel Fojd Henyg ¥ $€2 A Folts
5 o]

Folg fusteAE oy BHsA gtk vam ] 44 29 9
—_L

do rzopn 1E

1 ej7]loa @ahe vIHE 277 FFE I Z2ANE $88 I27E TWT of
Fol N @] WE 98] Iwe 2= gt dr.
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of Bhgket MRS ¥ 5 v ok WAeR &84 5 3o
o, Aol whel G el A AAE Aol RlAe] e
Agor £8d s s Ao

FHoRs A2 il 7] Bt digh 857k Sokske ARl
A s 2] B7kE gk A FARA 27 FIhelA TEE A
AR Aol S Eofol & ik glrh E3H 27 WA R diws
= 27] B7ke Adelels B7b 289 AAAT aaAe] Sl
A EE Sk AdH o R pukEy) delnh? ER grpAte]
A= EAstE Fol sl AR & o Wie
el Bas & 4 At 7hEAel & 22 WUk vRES #
2A7IRR EEAQL Gk A ko] fu #AstE 2 &2
Aol vl dAF A 2715 fAs] w24 ssdl =
ofel & HaA7)7] WiEelth

webA ke B, AR, i AR SHeA 7] g7t

A

Az

ol A AAb w2 o] Apol: WL Awke] AA JFF
of whzt rhAte Al HAL WAe] zh= G
S7F vk wEkA o] A
7b Aol ow gt JeS WA=t ek JEHS oﬂié}ﬂx} 157
o] A7) HI7IAE Ao
T AES gy g

AR, B S0l AL WA wWE w3 zo]2 HolEvl o 4
T EFN NRE A7)0 wWE WA} Wale] po)7) v} 3]
Etutel Zutstol o] o] S HolE=x #Eegith Hm AtelA H
EE RS PEH Artubs ame) AAH Bey JAEH AE

A

g2 7 F2A08 g o ATE Wese delng

05

2] =9

2 dE W £ w@et A4, 9A B, A AAANA F7HAA gl BT
4= glomn, o] A9 SAHESY FAN A5S st dHAHoR HUl AlFe] o)
A 4 vk ETS9 TOEFLI Ze 7| F&9 diwe] 227 3Jrte dA g2
Z7bol| A 71RE 2715 AAZ 3 iBT(internet based test) W& FH3lo] =849
A 2 A, A B T A 9 584 ERsa gt
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THOE sho] o2 HAb Aol Hrixte] HrF sl JFE vA
A tate] BT D}

W7zke] dolHE } A7), B7F 571, W7F $719 A dAR
sto] dAM R A4S Aoty 7] HrbelAM #HrF dAER
= el W3t wskol Atolvh vk, FrbEe] WA Aol
of olef b dAvY 7= ogwe] AEE WSk ofd o
& gore BAT 5 Qe Ao Y,
AR, 29 Ane %611 e Qi 27 Gl et =94
Zr 3]

]_
S7l, B A7), 371, $719) s waks omah o] AT )

Mo rUE!E
%
Of¢

rzi 22T
= B I
rlj
L
o
N
)
zi r
uy
tlo
wo, -
2
v
N
i

o stobns] 41¢ 27 YA Fol e A vee] FPL
w7 Qzte] QA §eAel g dvhe, 39 A7 dmE
a9 GE Vo] FE ARHE Fool FFE A4 23 Aol
AR, old T GREA dFde e ge Ttholth et gale]
ARt A e W, EZAZ 20l Fo| ehalolo A gol

3 o WELT(12~30Hz): SESAY E5AS A T8 AFT o vlE7|s dAdol
ol&] 24 3t9th(Andreassi, 1989).

o 7mph(30~50Hz): ¥ 11k AHAH AEF ) oFeo] o3 HEgdo A xR
d#Ez] glom, 1w Q1A #go] gt WA 7 Al F7hekrh(Fitzgibbon et al.,
2004).
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g2 4 glubd(disfluent) 29 &% Iketslr] ofH & Aot} o]
d5% o'l HJHE AT w 2 JRI} HYsr] A oH A
et =715 A8 534 (processing fluency)olekar 3th(Alter & Op

penheimer, 2009; Reber, Schwarz, & Winkielman, 2004). 24 ¢ 7+
= ARA Sdoy dHl= olHd A A dFE MY S
dumia vp2A 29 SA= Aol Adsty] dvkal(fleuce) =71
Aoty A= oleldk o4 Aol o3k QIZke] F¥Al o]k
B3 A7 el 8% ] S Fre slolth

et 12 7H4d (hedonic marking hypothesis)ell @& 155 (Winkie
Iman et al., 2003; Laham et al., 2009) JE A7} ol FH7}
el SAAA FFE FH, e B9 F As] ofHe JR
o g FA4 Ads Ee2vs A9dE B . Laham et al.
(2009)2 =& A zto] FolghA| 9] ofF-ol et SH ] &
Ztsto] HlmE A 97 &1 o)A je) ofofrel diEh

s X

29
Brhsh g Qzkel waol Wie Brke Bl Feyel )
drks A Rl Wrkel AHEE Asehs el dE o
= 4
5

ins

o
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gtk WS Aol GRe MAE 94 5
ggel olw, A, FAA, 4H Fol Be oxE
B2k AN TFelA gk tha
Fold EAE S8 2RVEH 940
sxd g, IAAE LIHE 2 FA
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oo
T Atk

Anssh BA) Al supEEe] MFEWA HAL TA Wi
A% 200 ASE U4 hox Solgn, BRATE AT Wt
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% A T
Wy o] dstrk(Mangen & Velay 2014)L Holt}, Fx} <o
o] Aol YA, &N AU|= BYH T 2AE
alof &9 ATSS AEstA x2AstojoF sh ©l H|3 7
EE4 dAE Ao mE REEAQ FE54 (stroke) el 93k o]
) o]t} Velay & Longcamp(2012)d] w2, 747 £E210 4
A EFH 279 TIHE 2T ufS- ?t"‘éﬂi Wajolm, olof uwhe}
OE gy g5 Ho & 308 oAz
%’/‘H MRIE &3¢ AL 3219 At AAF W2]ol whet o] &4
H FoUt deidtE dS HoFt} Planton, Roux, & Démonet
(2013)= =24 22700 oigk ¥ 78k A5t HlE AT WS S8
&2 2700l EAEHe FAE Bt sqlty. 24 227 9

BN

o
;L
i
R

A Fe Fuy vEesiae] 4o dekdon, v pAdos: 3
= Aol ERATolY, ASFAAUC| R/ RTAY, $5 x4}
2 5o pojsts Ao Ueh ol
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Fol& AlAFgTE
HFH Rao, Harrington, & Parsons(2010)9] fMRI A& 7|HE 2
7] 715E F5%he 7] dAlde F2 244 A, w5 249,
s
7}

TEgH oz %ZHEJ: 94 goo] #FoJsh= W, J|HE A7) 7]
S S8 UEss Avel wMAA ot (cingulate) o] F TE
AEstE A9 éltwr HAE = Ao Yewth dAAF BAS W
T2 g 22719 IMRI A77F oFA FaAEA ¢kokr] witel HEek At
o] & Al¢tslr = o HAInt, 919 0471 o w}i 2N AE =
e A HEE o

Al Q’boﬂfﬂﬂ zkole] F&E3stal k. & &I A7) 713‘:4
;W‘} Wale] weh FAe ‘ﬂxl A BAol wWEgthe= Aol
Mangen(2015)= Fx}o] AAF W2lo) u} S
AES 24 278 & 9 V| HER
Oﬂ g A 3)dECl H =3k 2=
g0 girh. o]y A Ade uSH
gAd 71715 o] &gk 7] W] W ddA
o] Big7t 25 A 75 AARS Absshel| g st
of@A g A st=Aol tiEk GAE AEgtt
Ho gEAES 53] A Wstel] B #<dg
t}. Connelly, Gee, & Walsh(2007)9] =9 %‘_“g
ESA GG 7IRE 2A7]9] AL o] thgh ¢
Wow Z4E J|HE 27|98 HR7t EI40
2 Yehgth dAF A o s e =
5o 7 7124 Z1solth webA HAF Ao Wt <l
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7o) WAF 159 (39, o] 127)0] Al
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WAsigon, £24 el Fe 4 £2HE aYE e,
AnE z7e] F& Ao £ 3¢ odAe] WA glo] gz I=
Z2AAZ QAT B 229 AA

) H3 s age

EINE A

A, B2 AR AE | RER 2 %01

A ERE R A5 (20079 g, £H, wH, wo] A
g4 2 of'el 57 a4z 4 27 B AFEZA 15874
o7} A 5o}

o 53 HxE 7t 24WR 13, 34, 57 U V%
o]
A

o] dTellA  AREE  EEG M= LAXTHAAPA  JHEs
LXE—-3204% 44 d¢] W3 54 FXojvh. A= F-22 =4 A= vl
AW 10-20 A= wiA ol wep FAsiglon, taa P A%
H 4719 A= plate electrodeE Nihon—KohdenA}e] <148 2 2HA)
Elefixe AF&3te] Fao Faqr. A5 732 9= Fpl
(Frontpolar 1, #& AAF9), Fp2(Frontpolar, +5F HAAFH),
F3(Frontal 3, &% A59%), F4(Frontal 4, %= AF) 1709 #HA
A=(GND)& 9% AF FHol, 1719 71 A=F(REF)S
Hell F2sto] F 6719 H=o] AF Fezte] Fylo FAEAC
256Hz MEH FI54E A3t Nyqulst AMZ HH s AEY
Tt A% Ao Fag o E FAET 100Hze 7 i o]
o] Hx% A3

Bt Ao AAE Yl A= 1920x1200 DELLAFS] Ultra
Sharp U2410 2491% RUE 201S AF A AAE ZUHZ ALE
aolal, YUY 1(3Hele Hrh7lexs 2 dg A5 dEas, 2
YE 2()ole= A 25 Aleasith
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4. A7 Ext

design)& AH&3SIGITH = tE?c AAE Jerﬂ Tolal, 4 Wi
WA Feel wE ¥y X olm, Fojzt pE F 15% oIl
A% 8L gy} o] o]Fof ATt WA, BUE 1()e] g <

W AR 2 el disked ehuistar, RUE 2(f)el Fei R
of thgh red Aol dig SHE dHs=S 3l ofF ozt
2 YUY 1d AAE G 71ERE elar ZUE 20 A" AL
Aol whe 7 239 se] S8 ¢lo] WA H7E v1ed
s 27 mhe2a2 2] dEses siglnh A9 FeAes
F2o] Aastd FHE 25 ¢ WS SRS S

5. Blo|E| £

Wk 3 AT ESJoj= LAXTHAAR A 7§38k TeleScan Ver
ARESETE FHE HIke] dlolHe Qb 2AY R 2R,

o]2E AA3}7] $I8te] TeleScan Ver 3.09°1
Pass FFT-FilteringS AF&3Fod 4~50Hz 37kt
& Fg]o] W3 (fast fourier transform, FFT)3}e] t]

I
[rt

>
2,
oy
ol
-
rir
oy}
jab)
=
o
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o g9 2F9Ed 244 w2 wEa(13~30H2)9F et
(30~50Hz) ol wigt F=up4<] AUighs AbEste] ol & w4 g
o2 &qr}.

A SPSS 18.0& &83t4 7} dlolHe] 7]
741?—2— %L%’GP Jﬂﬂx} B AHREE AE, a8

LA

.
A5 B AN WA W M Aot AEAE A,

1L 2 87 21t

< 2>9A AA F7HAE 158 Hd o2 Cronbach a AFE &
3 A = "yt Ao EH’ES} Grkat 7+ AFEEE BAE9 T A
BA7kAFe] Cronbach a A4 9482 wl$- =A Yebsth ®=3k dA}
A o] w}g} Hrh AdEs 2AE Az A7 34 945, J|RE
.9139] ¥-& Cronbach a A1

TSP UN Il L=

A = TN EZE5tE
%M,F HotAE g F Cronbach a Cronb:ch a

= 15 50 .945 .946
JIEE 15 50 .913 .919
M| 15 100 .948 .950
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<F 3>° w=w 29 Hd HAFe ESHE F FHY JHER

2 ZollA Yehd Herh o H8 Ao w vyt add 239
71E0 27 Hrt AFgME JRER Y FRU £INE & ZF
o] w2 AFE W o] duia B EtH(Arnold et al., 1990;

Powers et al., 1994).

E 3. ™A} ghAof 2

Uy

Yot "= Tl SHgt HS 2ot

apAl N g j_éﬂ ;;ﬁ t =T o
224 150 1641 5205 425

=4 ~1.326 28930 449
JlmE 150 1715 4.368 357 4

Powers et al.(1994)& 1 Yoo =g 7|HEZ &
Brh o Fob mol= Ao g, Awe

= A4 %94 3%‘7]’ Eﬂ
Fol wHw, &I A0 FoA A WY EHo] P} o
of 3] HrtASe] oo ® whealy] wjFo|eta A}

al
o] Aol & H7lolA Uehdis AAF Aol wE 0.74% 9] Hit
B4 apole EAHOR fojualx] @gtom (t=-1.346, p>.05), ¥
7b o 2e] e 3E AolnRE oldk ohe] Ayt 927
AL Ao ok Apolgtal RY|E offrh. weba o]e Hge At

o7k AAlZ WAL Aol o) oW g wer=A AFHow W
7 QaAdE F 27 FAE B9 94T A% A4S Fud ¥

A77F Bed Aot
2. HAL SAof mE kfato| xtof

o] Ao AL WAlel wE Mol FfolE e ste] )
Ehbsl gubste Fug B4 oo sents 9 el B

5 7te] ¥z}

M
1%
re

T R 4~50Hz Al B R srl, Fapsel oo whe
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So] At QAH B3 AEdse] T2 d oy,

dnbdg oz wu Ao A WEld= 53 9 5 (Andreassi,
Pz

1989), 7viute AAZA A~E# 29 A E(Fitzgibbon et al.,, 2004)%
TAY = e aEshd, HriaEe] w7l Hrub gk 1A A Fg
I AEYAE o] dFiAM SAHE HIAES HIAE T B4

o .
S By HEsHA A Ry] flste]l F7kE A dAR B
o =

o,
N
)
ofy
&
=)
i\
o
=
o,
iy
Ll
o,
N
)
2
)
2
)
~
ofi
)
~
o Aot ek

AAL A (£ /7| B2 ) 0] e W ute] Aozt BAAC FIAS
M =2 Atk zke] S AT Fofak W AAF B4,
2 ¥ 7|HER A F& WHFE Sto] HUpe g
E ZAZF35taAF Wilcoxon B2 AZS F3313 Y. olq

) .

[e)
e e AR e <#F 4>9 2

I A4 AL Aol e HEtEte| T SAE

Silaa | S v | =R | mmEn| sza | adw
Fp1 E2M | 14 44 .67 23.16 16.69 85.10

FIEE | 14 49.18 20.59 18.87 76.88

x7| | Fpe E2M [ 14 36.94 21.64 16.19 85.98
= FIEE | 14 38.43 20.2 15.58 74.33
F3 &2 | 14 19.39 8.70 5.99 35.86

FIEE | 14 20.40 10.85 7.79 50.57

Dbk (1~4Hz), AEta(4~8Hz), @99(8~12Hz), wlEl#(12~30Hz), vl
(30~50Hz) & FHiEdto] EA5h= Ao dwrdolrh. AT H4o wah Fop5 o &
AF-E A ddow au, dA Fa oib] Adgks 287w @ o] A
A= wlEstel Ziutobe] AUighs A o R it
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Fa =3M [ 14 18.09 10.29 6.04 39.97

7IEE | 14 19.38 14.03 7.83 57.74

Fp1 E3M | 14 54.21 38.69 20.46 165.43

FIEE | 14 49.93 29.52 19.94 116.78

Fp2 E3M | 14 45.05 31.00 14.16 102.88

=] FIEE | 14 37.35 20.86 17.47 77.22
F3 EIM | 14 22.50 11.55 7.21 46.19

FIEE | 14 22.75 12.89 13.43 55.84

Fa =32M | 14 19.67 13.23 6.49 54.00

FIEE | 14 18.67 11.76 10.52 57.25

Fp =32M | 14 54.87 35.94 18.93 168.54

FIEE | 14 40.90 25.91 17.58 119.02

Fp2 =32M | 14 43.12 27.72 17.07 94.60

55| FIEE | 14 35.71 24.96 11.59 97.18
F3 E3M | 14 21.02 8.53 7.42 36.77

FIEE | 14 19.08 7.69 8.28 34.58

Fa E3M | 14 18.62 10.18 7.14 42.59

FI2E | 14 16.91 9.22 6.25 41.48

*29 BAIE 20| O 2 72 Lierd

Aetstll i FrAEe] Fu dHAFS AEd A, 37 @A
719 F71eAM E2A ] B SAZE BEEAT. web F
Aoz ofelgh HAF Aol wmE wEtate] pol7} FoldA A
flskel Wilcoxon #= =9 #5S Aldadd. 1 23, H7F 9
F719 #Z AAFAFpDAA <k 5> o] AL Wl we
Elgte] fref gk zhel7h vhebk

% 5. HEtmfof| st Wilcoxon #&5&9 A5 ZaH(Felsh 4t o

2l: yot eA=%71, A 2=Fp1)

AL HHAl N g FZHAL z P
Z=2M 14 54.87 35.94
—-2.542p 011+
I|HE 14 40.90 25.91
(Wilcoxon signed rank test a. 22 =2 7|F, b. &2 =9 7|F)
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Prh Fukie] PAAEL JHER 29 Fo] HE| EFHE Prt
& ) Wepol BAG0E felsA BdTh ol Weld} s
T Tl e A4 &9 ARE HMErtaL Hilstes AT 7§J1].
(Andreassi, 1989)9} H|w3lo] 2 w], o] Ao HrAEL Aut
2 EINE Frie ) 7= 20 FS HUis yHg g L%% Cﬂ
53 Aol o Fol GFe] dojutt

]

14 al =
27 Frbel A NRER 29 F& ¢S yrt EINE 2 FE
os o Bt 0134?] TVeRthe V1€ 27 #37F AFE(Klein
& Taub, 2005; ¥edwl, 2014)S A A8k Aol

53] A5 AAdF ?3 F-Slell A sk AAL o] mE fojdt zfol
S Hrh wds] Auad, grF $70e et wEelske] fofgk Aol
T EENE 2 2 37 o 7)o wElmsb Sl A ] Bt
T RER A 2% 34 W $779] wElmrt HAaEel7] witol
the = o] AFelA HIIAES H7E F7]d 7|HER 2Rl S8 3t

o EIANE P FE ‘*37}‘—;
WEsto Al YEb = AAF W2

MRS HIME A&H YATE

3th Qin et al.(2003)9] 9% & z

2 A g4 AYs dANshe FAlel 9 s&ElA shaA dAdskd

Hol Ho7t Hxp E 5T 27 Bl AE dutdor HuiAE

=

Hop A2 QA4 BeE 7.

}/

{i
::1’
2
=
@
—
Z
E
e
-
2,
>

< J7HE A3 Lwﬂw RHEA o] o3k o] o] Folx]7] o
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ABSTRACT

Analysing the Transcription Mode Effects on the
Beta-gamma Activity in a Writing Assessment

Lee Jiwon - Park Youngmin

The purpose of this study was to investigate transcription mode
effects in a writing assessment. We conducted EEG study that
focused on beta—gamma activity from 15 participants. For analysing
EEG, we divided raw data into three stage (early vs. middle vs.
late). These data was tested for difference in transcription modes
(handwriting vs. keyboarding) with the inter—sessions.

Our data suggests that both conditions were sustained high
inter —rater reliability, and differences in an average score were not
significant. Considering the transcription mode, beta—gamma signal in
handwriting condition 1is significantly higher than keyboarding
condition in the left prefrontal. Also each stage of evaluating was
changed as differently trends. In the latter part of evaluating, beta
activity declines in keyboarding essay condition. In contrast, beta
activity maintained the level of measures in handwriting essay
condition. At the middle part of evaluating, gamma activity was the
highest. These relate to rater’s cognitive work load in the brain and
stress during evaluating. We suggest keyboarding essay condition is
good to raters, since it can reduce their fatigue. As a result,
keyboarding essay condition can effect not only their performance but
also fine validity, reliability and practicality of the writing assessment.

KEYWORDS handwriting, keyboarding, typing, word processor,
transcription, EEG, writing assessment, fatigability, stress, practicality
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