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Effect of Positive and Negative Contrast for User Performance on
the VDT Tasks : Text Typing, Editing, and Searching Task
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ABSTRACT

A study to analyze the effect of positive and negative contrast for user performance on the
VDT tasks(;text typing, text editing, and searching task) has been performed. The performances
were measured in terms of the completion time and the number of errors. The results of each
VDT task are followings. In the text typing task and the searching task, the performances
measured by the number of errors were better at the condition of negative contrast than at

that of positive contrast. In the text editing task, the performance showed a reverse tendency.

1. M 2 vl AlZbA 24 = ti8](contrast) ol £
Folok #H9FE 2dA] VDTARZE AlZE 33
7ZAGrEle] F8s] W Ego] wlekyog A ke ulHE 24E shHe] Td AV (A
ol wla}, =gixbEe] A HarE AREA v suke Fajol] o5 w7, FAH] o
Zro] F7bsla, SEE T E %“’6‘-»’]51}7‘137— & F-aboll vk wiA), & otabx, F Sol o
t}. B ol VDTARIA Falkel das o], o]#g 2415 VDTASIA 8k 4
) 1) AArhu](positive contrast) © Bright characters on a dark screen
: Positive presentation of characters(¥=) ,
Negative presentation / or Negative image display(f3),
Negative polarity display(53]).
Al u](negative contrast) - Dark characters on a bright screen
! Negative presentation of characters(v]s),
Reversed presentation / of characters(¥]=),
Positive presentation / or Positive image display(f+5).
Positive polarity display(f&).
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g vXA "ok olu) VDT Td k4o
2]t <33k diu] ®](contrast ratio), A (flic-
ker), ¥ (glare) S1ldH ©]=9 FAE o7}
2ot &, Az H2e) o] AR F=
tiu] 8] Hell= T2 s, AAE sdake
el 2 s e] wiA Nl QA F2E7Ee] iy
o]z, EA= st F A4 AEF e giu)
ojch, stwiz} FH Al OjAMEFe] dju)E J Y&
A9 A4k oAby Bul, FxE dbAbA
o} el uAlAlo]H A RA|els SRS 21
Utk EF FAE B A6 oFe EAE A
B313 3P o] T3 vl Aol W2 FAE A7)
ol EH oFAle] w2 Jepdg & 4 girh
o]zl X ka9 Aol F AA AW 719
tiu] wizh =24 Jepde), oie) w2} 2 AS, 4]
Z+A $8-(visual adaptation)2 B2 £ o}5-35-
& WA B ofFoll wel(retina) o] =13
=2 Wsjslelo} g A2k 325} FoRi,
%, FAHos 2F AlAle] aAHE 97k
apol7t @A EA ARl Al ERAFeY HF 5
BH 2] =37} dA3] op/]E S5 9l7] ook
weta] A1z @7l din] BlE EQlvkes AL
v 52 A Alohilel] Yehe 4] o)
A7) B (B Ak R) @) F8S AIA1A £
4 A 8(relative adaptation) EFHE A
o2 HEF Folud £ FANED. 2
HEg, VDT F47ke] oin] Hl(contrast
ratio) ¥ 1:10& Z2#31A] Q= FA[3]84a 3l
ok FHE Al g A7k HtEE FE 4
gl Alokdel Sl 91X, =), W) S
o&s=d], HYE o] FH Aok USFE,
27174 48, 283 e 8, A7 m2e)
EHULE 7RI ey ") g9 mgEe] 9e
VDT el Hatslag AHS-& 39 F49 314
Zke] du] w)e} 2ol 9} o] Ed= Al
T A" AE FAre Ay g ZstsbA ®oh
Il AAshEgl AS- GAdel nls) AlgjEow
o] A Ak A QAE R o= wid, H3e
LA A Folxlch. wiekx, AJohio
< g7k oiu] v)7l 2 =25, A dlAF B9
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& 2ZRE, 28I o] vy F4E A
EWl} ¥ 2 AR VDT A Fh ol =
F& wAcH3l. A a A8t ol2g
I AR, Azl vl AFE o2
AL & 9 ok 2 dA) VDTl oz
wol AM-Ela 9lE CRT3hddlA Hd dAks
4 T U= WL AYE(refresh rate) 7 %
2421 ZH phosphor persistence time)& Fodok
sh=d], ol 7ledql A =¥t gk w
2 £ AT Adlel AR8E VDT 2 4F-=
4124 (text typing) 2Hs], A (text editing) 2+
o, 2232 ¥ (searching) ZHg] o2 FAlsld,
o1& sl zt Akshd o] 28 A7k completion
time) ¥ cll#8]785*(number of error) & 253
& FAsle] VDTN AAlde| e} A
H|7} ARgxle] ol w|X|= gkl e =
Al A& BHo=E kg
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VDTN 24 ez e A5k
A2 (text typing) 24 3 2Rqia) F4}
T 2A(text editing) 2F, L] L AIZHE
ol AHE Hojof 3= & (searching) 22
TEskdck, AT mAAe T, 9E,
=54 EF, FEHETERN QE+EFEA, T
d EL+ETEAY 6717 HAgoez FAsIA T,
zkztol] o dted 10709 3l (file) o] Ur}. olwf =
FEARs g, AE o199 1017115 Ake 523},
7152 ou)gich. ® A} sl FAlela=
NIOSHol A 7 AH8-== ZAAZ[5] 902l/3d
(90 characters/file)& AH&-slict, 53], 72+ 3}
Ado] E7} A/ Hol= 6/13.6°F4, Bouma
7} F33H3] 1/308c & =718 Egen, 3
2175 (chunk), 10%-3/18, 338/344), 28|
E7 4L 3 F =o)227)(double space)E At
|3lch gl Calo] 2 ael-g Al
w7 2] =& (symbol)°] U(circle)?) 3hHolA &
A9 %3 AL (rectangle) & = FHde A
stodct. AARAES A7 J
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A (ergonomically designed workstation) il A1 3-1. 1= (Text Typing)Z=Hedoi|A
Aol Fedstola, Aol A Iz VDT T‘%‘,‘E =AM

2ol FAA S g A9E AAgen,

A7FsE ket A7bFEA o2 AAIR A&
AH8-skade). zelar Zkxbe] A% (preference) ol
WP F 5] 5], 712 (key board) s ¢,
ste] 71&7] el -4 A1 A9 (copy holder) £}
A 2 AerlE 2AsEE gk Algae
zpedsgo] apgkElglon, 29 52 AR 9
el el Z2x7F 300 luxdich A g Hxe
gdinl el o deulef o] 438217k completion
time) ¥} 2] (number of errors) 2 zHg]
A FAsidch. FAHAEL 1050431,
A3y o ol d-F = 204004 30M7AI L, oF
APPSR AEE Ao FAAIke F 72
7He} #sistel g 35435k, o] Alel(FRlak= gl
Ak Gt ok 1A17F AR ZHA) 6 1587k F4
A1ZEg fEsich gk Adgle] Aatel Ale]H 2918
vlasly] flsle] LM ERATE, 2AiEy, 3
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ijit

B AR

FAY Agle A,

AU B el Ay givle) ol w2
e nle e A S9E 5

S wlp(elle]e] 55, FA1ZH & Sl —"?-"'"5]'9:1"—}
7-? Fhejel] whE Pk s Az A (HF
T AIZE, At ol Ag) wfell eixe] xpolrt
weelehz 7IdE zhevh by EAE A

off4] siQlzkel ohE 2917k wEAH-(interac-
tion)& dwlole} FxA[7]e] ex8)el]l Z&(poo-
ling) sl A A48 o Hasg sl

2 Aol HAT Aol 2R g wlole}

DATA = u + CON; + SUB; + TASK;

+ (CON*TASK)y; + e

o714}, CON :Positive/Negative Contrast
SUB :Subjects
TASK :Tasks

TE FAA 2] ANOVA 5412 A= SAS
AL e E o] &8lodck. 2 ATz dhule o3k

TR o Aol & 1elMel o] 21% 9
HE 1. SASE 0|28t ANOVA TABLE(EAMZEH : ofj2{7l5)
BY = CON : Positive / Negative contrast
SUB . Subjects
TASK Tasks
Source DF Anova SS Mean Square F Value Pr>F
CON 5.2083333 5.2083333 1.55 0.2153
SUB 106. 9083333 11. 8787037 3.55% * 0. 0008
TASK 5 202. 1416667 40. 4283333 12.07* * 0.0001
CON=*TASK 5 9. 1416667 1. 8283333 0.55 0.7411
ERROR 99 331. 5916667 3.3494108
TOTAL 119 654. 9916667

* % significance at 0.05
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FAFE(EREA 1 11% 9 FAAFE) S B T4
o2 frosle dot o= Ax e Be
o] 3l5& & 5 3, A Al
g 243 AYEe (R, Bdad2d,
Zet ¥A T B A E Bl A SR
3] w2 A AR ARE, F-dE Eepxa

A& 3t7] $15ke] TF101 Key® 7] wl2 A
AR S A7k stop watch® FAHE F4A)
ol e E 2004 Y 34% 9] frelsE(ERA
118% 9l FRlE) & BYoRA FAMCE
ot g v|AA EHE ¥ ohd} duby 7
g BolAE Rk I o2l &%

E 2. SASE O|E8t ANOVA TABLE(ZAZHA : 8lAIZE)
BY CON : Positive / Negative contrast
SUB © Subjects
TASK : Tasks
Source DF Anova SS Mean Square F Value Pr>F
CON 2475.2083 2475.2083 0.92 0.3403
SUB 284600. 1750 31622.2417 11.73% * 0.0001
TASK 5 637973.2417 127594. 6483 47.32% * 0. 0001
CON=*TASK 5 13150. 0417 2630. 0083 0.98 0.4367
ERROR 99 266917. 9250 2696. 1407
TOTAL 119 1205116.5917
45 * % significance at 0.05
51
3.5
3 AgedEe T8 10049} el Hde] FH7t
2 dleiel FrelA de VAT A ¢ 5 2
1.5
05 itk ol 7t Bely A WHEekrel STEE
o 719 £R7b ch=o] WEoR AsH, ol

Type of Tasks

K : Korean E : English S : Symbol
k24 : Positive IR : Negative
O, AR ZdolA Fant Jaitis(ol| TE
o WA o2
I 3. Zigsielol o2 SET ALt
K : KOREAN E ¢ ENGLISH S SYMBOL
K E |K+E|K+S|E+S|K+E+S
1742}

ek 3.5|1.512.5|2.8]| 15 2.5

275 =

o) == | 33| 52| 8 | 75 | 94 | 128

A E 39 B34 Aladel <8 A== Ao
AL 14 Fae( e e F E49/90)
o} e FEE 719 FFE EAsgen, ol 2
qle) Femel AAAQ o] S LAY 7
dsleh. mebd, ARl A AlA s Fed 9] Ak
FEer7t BeeE, 27EE 719 TR 9E
FE 7 el Ikt A & 5 stk
53], FARA i) g gadiElelA o7t
e e vebdedl, 17 Isensee el al
(1983)[412) Aol A A1 £6& T =2
2hgo] | 27 ElE Aol o AdxEoAicke
TAze} £ A FHE FA o Ao}

UAGE ¥+ Yok
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3-2. WAE(Editing) =0 T3 F4
2 AlgoAe] mA2rgdL A FA(source do-
cument) &} 3tH-g Wzolwo] AHHE mbs)of
3= i3l =l gk, ZF AsPEE 90749
FAFE 5%, 10%, 15%2 TR 2A7} e
VDT3Fa e} W-4-& A48} vl male] A5 g
“—%"d Itk A FAEE FAA 2] A9 3tel
g xpe] N AR(HF S A3, B A
ool ol xpeo]7} al_a]a}t 7IE 27
o Fofl jelabe} o} 2-17be] wEAHE-L dlo]e}
T2A[719) exbgkel E2)(pooling) A #A7
Ao ARE nAsgrt
£ Aol A A AR zALgel & diole}
TEARR o 2k
DATA;;, = p + CON; + SUB; + TYPE,
+ TASK, + (CON +TYPE);,
+ (CON*TASK);, + (TYPE*TASK)\,
+ (CON*TYPE*TASK) jipt €ijip

E 4 SASE 0|28 ANOVA TABLE(WEZE :

3714, CON :Positive/Negative Contrast
SUB :Subjects
TYPE :Number of Error to be cor-
rected(5%, 10%, 15%)
TASK :Tasks

dzie eate] £4-& AR At e TAE
Eeicka wdste] ARl ot AR S, &
A& AR A= R, 0]9) ANOVAEA
HAele SAS £LESE ol &3k, 1 A3}
2 tiulel] o3t P o2l Agrell A E 40049
ol 34% 9 FrEE B $AHE frost
A ot £412H 2Hgd Al o) 22 A o] 9lS-S
& dx, g e AgAlel g =4
AEu (], Ad/9d 24, 7 P
el F2te] A E B il el Al
AR F 2L 817] vk A AR 2
B ukE 1 A1, & AR 8] fAsked TF10.
KeyE 271 vtz A AA7AY Azke 4%

ofj2{ 2=

BY CON © Positive / Negative contrast
SUB ! Subjects
TYPE : Number of Error to be corrected
TASK : Tasks
Source DF Anova SS Mean Square F Value Pr>F
CON 1 1.11111111 1.11111111 0.88 0.3476
SUB 9 23.01111111 2.55679012 2.04% % 0.0351
TYPE 2 50. 20555556 25.10277778 19.99* * 0.0001
TASK 5 30.52222222 7.90444444 6.29% * 0.0001
CON*TYPE 2 3.47222222 1.73611111 1.38 0.2525
CON*TASK 5 4. 05555556 0.81111111 0.65 0.6649
TYPE * TASK 10 38. 02777778 3.80277778 3.03%* 0.0011
CON*TYPE*TASK| 10 8.96111111 0.89611111 0.71 0.7117
ERROR 315 395. 5888889 1. 2558377
TOTAL 359 563. 9555556

* % significance at 0.05
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H 5. SASE O|&8t ANOVA TABLE(DMEZE : 3HAIZH

BY CON © Positive / Negative contrast
SUB : Subjects
TYPE : Number of Error to be corrected
TASK  Tasks
Source DF Anova SS Mean Square F Value Pr>F
CON 1 3.2111 3.2111 0.01 0.9351
SUB 9 37419. 0444 4157.6716 8.60% * 0.0001
TYPE 2 121588. 5500 60794. 2750 125.78% * | 0.0001
TASK 5 66609. 8000 13321. 9600 27.56% * 0.0001
CON*TYPE 2 504.0389 252.0194 0.52 0.5942
CON*TASK 5 1749.0222 349.9844 0.72 0. 6058
TYPE*TASK 10 9634. 6500 963. 4650 1.99% * 0.0336
CON*TYPE*TASK 10 4844.6278 484.4628 1.00 0.4412
ERROR 315 152247. 7556 483.3262
TOTAL 359 394601. 6000
**  significance at 0.05
A7k = E sellA A 93% 9] fFrofee- FolEo] zpelg whe] shAdsled A A=
Bologx EAHCE {ogt g vxA] F By, Ee] Ay EFo FTshedl uhe)
S W ohje} Yuby IS HolAx Ec) Lgle] H Zlog —%—%—%v}. E-3], ole}zigeel n]
Ze|a ol Agol] g 2] Fres I8 2 2= gy 9] Eak= FAAd L] A o e
of Ao} -2 7Aeke whAs 4= qlgic). =3 T 6 ZAeg By}, g 3wy 2o s AT
WA Aol A W3l of| 2] Sl el FREE RS Zh #pelof o) Al FGakel] wlel zbo|r} gl
Ao g o5 FEAll A7 A olee] AES ez 3)3-& Hoji=d], ©]Z2 Chung
70.2% -t & o 5 vk o7l FAgAe ef. al. (1983) 2]°] AFZH oA 23H AL Elo]

Zg Welg s A% HYY FAES A

@
Gow WA 4 o

4 oAzt kel
3.5 .

3 oA v Foha sigent, walge] wAakgle)]
25 WG AR el A sl fold FEe U
2 > 3 = -
1.5 4 A% 5 gferng o AFE AT e}
03] 2 wma ganee) sRest o 24 vekds

o EZZ22 Z Z = % ol x| ghs- ¥ 4= 9jr}
K E K+S E+S  K+E+S srlwe = M.
Type of Tasks
E6. WwHEANM Bt of2{e] BFY 75
K : Korean E : English S : Symbol o“ 31 F2w R ;ﬂ;\o} o} A} 7”
E23 : 5% B 107 B : 157 o po] 4ol

S A2 7% 39| 48] 87 (24.0%)
SEEAE g A 8] 13| 21 (53%)
2 2. wEEAM £HE X2 w2 QAFE ekl AS 126 | 129 255 (70.2%)

Dl #T ol 7 173 1 190| 363 _(100%)
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3-3. EMH(Searching)Zleie| Sz

e AEt ABE dojokshe g zkglel A
TFREE TP Z SAFG o0, £ AgaA
ARS-3F s ANA] A 7he vl 72 Card ef. al.(1983)
[2]9] =3 <17+ x2}#*](Model Human Proce-
ssor) 2] A|ZEAE A= sty /) date} kg g9l
7re] Wo AL dloel 2 A[7]9] e 2}t Fa)
(pooling) 814 #4313+ Ze 2 AxE wasigic).

2 AN FA N9 8ol i dlole}
TEAE o3 2ok

DATAij =u+ CON; + SUBj + (CON*SUB);J'
+ ejp

o714, CON :Positive/Negative Contrast
SUB :Subjects

T A1 ZAL VIFE 7] F2he) o
AEE EH = A)e) =3 wiA =3
(8)o] AY spdol] Yehjmaye, Fahg)
A BA A8 A ASE Alad F el
KeyE ‘F2€ ¢77HA] 9] A]7be]c}, o] ANOVA
EAA el SAS AT EY e ol&slydrt.
Az oiulel]l it TP F 70042}t 7Eo)
2% 2 FoES BHo] A=A - aAztydae
e} dujell A fojt 58 wHT ¢ i
J2I 32 24 =39 A gl g g7 §
YAZES vViebdcl, AEAeg, o 12 o]3le)

X 7. SASE 0|88} ANOVA TABLE(EMZIR] | =8lIAIZH

BY CON : Positive / Negative contrast
SUB . Subjects
Source DF Anova SS Mean Square F Value Pr>F
CON 1 1.32917841 1.32917841 5.40* * 0.0224
SUB 9 9.19646389 1.02182932 4.15** 0. 0002
ERROR 89 21.91467749 0. 24623233
TOTAL 99 32. 44031979

Number of Rectangie

: Positive i | : Negative

O3 BRIl M oflichlol chE
M e A BR SR

**  significance at 0.05

Aol M= GAoie] s A ule)A 2} 5
Pt A vebgen, £ A Mg %
e Aee FYPE ¢S FA= ot
), gAkiol A Agar Wi vl 1%
ol3te] HEE Ho] FAlol] dgE v|A)A] B
o 9~ glith % Bhatnager(1985)[3]& 4] ff
AE(ER) 7 Aol g Aol A o] 4A] 3
A g e AdxE AJAle] 3R 5° $34
ol 2 30%} s}, webA A gAkel oF 50cm
oz e el A7 oF 28cme A] HAAE-S
yehd uf AJzhe oF 3071 HEE 9JolA] A)Ajgk
ZAES W3 ol e A A 2}
dAbe BAS 2] Y6 sE AAES Ay
ks RS FAF 5 ddden, 39 =X}




28 PRY - AT P IN =
7)o U BN Azl T FL Re WS Ao BAEc ekt FAALe
tH 2] AR 4]l AxE ’34_636}71 a2 3 ARelAe ZAER AAI(100% ) 7F < 127

sagc. z2lw, £ AdeME WF =
%(%m 4 2829 Tio] Htstng
A7 29 4 gldent, WA s Eo)
FARE WAGNA EQ(D)H AW, §49 5
Aol 77he EA £4) 2be] BALE 350 ATY
A2 osleh.

3-4. HAEZAlL ¥ CFF Valuel| &4
Aezke HAPAT FA4 sk} Aol

o ARy A wmstn, 4Ye) 2AF 9
S8 Abge] QlErtE Helsky] dAstel WAt

on], Af WE2 OAHEETE, O,
@*dli( A e 2elat AAk - Ao
Az)o] A AFo 7 prolzich. AY A
ol A7 AEolM AP A =9 +F 300

Luxel] wia) AA A=Ak} 40% 7} 5ok £
dPom, AFE gy 22 A4 939
ZAREE ‘T2 o o} 7} 42 50% o] 2,
‘thE2o) 1 3283 AAPAe] 80% 7t A4S o
o) 5A Ak w3t @b Lukzel VDT
2 2p7E GAeEe] Aol A4S & W 3t

wel e v 9 s xF FAshke Aol

Average Difference of CFF Value(%)

X : standard deviation

||

t

0= O = PO W N
b
”—
|o————x

——t bt

' . . i t i J

1st 2nd  3rd 4th S5th 6th

Measurement Number of CFF

ZHA o 2 15%-7ke] FA] A 7ke] A A sielar @Eich
53] Agxe] g AFolx AAIPAELE HA
Aadulel] sl A olo] FAAA(70%), TA
(80%), =A(60%) 2ty BT AARlE A%
e Agke 2ol Ao s B, A HiE
ZA317] $13 CFFzhe AE B4 Ajz7)
o MslE Bolm, 2! 4¢A A Ade] A
=3} A9 CFFAL (2 2%) & o224 *—J
o] dubHql Ay (GIsirl obd) &
I it

4.8 =

D FARE TR FEE S
dleifsel SAAzke R SseEh aeht &
FAIzkel sl Qibdel Ake 2AT 4+ 9
A7, olefel dsA YWY AE WAL &

pIv )

2) B34 e FYPAtez FA3}
Reow FAHe R st YA A EHAT
T Axdch

3) VDTAjellA zhedale] = whinel <
g d ¥ uchs b4 zhele) W83t 53k ol &3

S © O 2
3% BeE T 5 U
4

g4 - AARloA] T 2o mX= le]7}
sl FAelzhd, B4 2gelA ozl
1% foeE)L Aavhulzt A
e AE vl 4l 598
% 2] FroeE) 2 A ulrE Al
A% vehllens, Agige] ole
teb gadiulel A 2td g & =S =g
FAshe 7o) wlgtAg ez A=

N
N
°>~n
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