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ABSTRACT

The existing GOMS model overestimates the performance time of mouse activities because it describes them in a serial

sequence. However, parallel movements of eye and hand(eye-hand coordination) have been dominant in mouse activities

and this eye-hand coordination is the main factor for the overestimation of performance time. In this study, therefore, the

revised CGOMSL model was developed to implement eye-hand coordination to the mouse activity to overcome one of the

limitations of GOMS model, the lack of capability for parallel processing. The suggested revised CGOMSL model for drag

activity, as an example for one of mouse activities in this study, begins visual search processing before a hand movement

but ends the visual search processing with the hand movement in the same time. The results show that the revised

CGOMSL model made the prediction of human performance more accurately than the existing GOMS model. In other

words, one of the limitations of GOMS model, the incapability of parallel processing, could be overcome with the revised

CGOMSL model so that the performance time should be more accurately predicted.
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1. Introduction

1.1 Overview

Al2"o] vkl A sl wet o] #s3tr] 9l
gk QI Ho|AE ’\P*OLZV} Aoz gA 24 F e
W, AMEARS] @ 75 HAst & 5 e HFoE AAE
of 3ttt o]9} 72 AREA} QIE]H|o] 2~ (UL; User Interface)
£ el feiMe TREEYS el 31 A9E
&3l AMAske HAgo] AAolnt ojuf QIE|F o] ATF AlA
glo] HAe 2 R3tEo] AAEUAERA] H7E e A
S A 37HUT; Usability Tests) 21 3o} (Bennett
et al,, 1989). AH8A H7e] A= A|2~EQ] QI HolA~
E MAATI=H o] &5V S AL AREALe] e R
E AFstr] dEel F7hE AR LJoE A= AREAE
QE]Ho)| A5 FHkH=d] o] 8-}k (Wiecha et al., 1990,
Puerta et al., 1997).

AEAOR ALY H7he A AR 5 3ol B

AR FAE W MEE 5L S5 47

&3
A o] A85o] Yrh(Galitz, 2002). A AR
AE 3l Q& AHA F7F AHE vpgoE 7EY
QlEH|o)| A AAABL, olof thet AFeA H7F S v
Al AX AR EAE slEste] AIARE s FATI
= A 7P iAo w AXEE AREAF /IEH o] A HTL
ul A7) W] Eo]th(Landauer, 1995, Kieras, 1999).
SHEARE 919} e HPHES AMSALE FHAIZIE AR
H]-g-o] o] 4~R %3 (Card et al., 1983, Bennett et al.,
1989), A¥ 7 Hwkg F71e AAvlE S5 ok
H= ARV} 207 SdA7)7)7) ol ks we] &4
3}(Olson & Olson, 1990, Kieras., 1996). w&k4 Card
et al.(1980, 1983)+ ¥ 38r4 R4 (Engineering Model) 2|
MEE AHEA B 7tell 288171 Al&akglem, Gould et al.
1985, 1987) = &84 4% (Engineering Principal) ©l] A}
44 A=5E SYssitt 1 A3} JIFHo]AE YARIskaL
kel e g M I BAA] o] Thsdt
29 718 H7HMBE: Model—Based Evaluation) %]
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AAE At (Bennett et al., 1989). T84 2z} 915
vio R dAd Bl 7N 7 S AN E 3 2
E Aot & i 5 glevtel dist Al FrkE 7
&t sk tH(Kieras, 1996). o]2fgh 25 7|nke] 7}
W2 914 2 (Cognitive Model) 52| ARgA} d
ato] AAl Alghel] oJgt A3 glol= AH8AY] dE
How AdS7bssta, o5 Fall AEFo]|A e Blwrt
7Vsste] Brtel &84  lvked F
At Ritter et al., 2001). ol gt REEL2 Qe o]~ 7H
o HmE Fdl ¥ U AEIHO|AE AYstAY QIE
olAE AAEA P-T’— AEA sk ol A AdAAE
FaL 1 Fe7} glow, Aslo]Ag] e F7)
Tk G5 ¢ 7] wiEel suivt 2ol nje-& dit
A (Gray et al., 1993). T3 o]t x| =
52 Qxty AFE 2 AF 28 (HCL: Human Conputer
Interaction) #-oFollA *|Z}(Perceptual), $14] (Cognitive),
<% (Motor) & A7HA] &S 183 Q1A FZ(Cognitive
Architecture) & 2 FJ5 ] Q7] wFol o]t 9l
A RS ko g mEl Znke] grh e A AES
Frkehed &8 AR A9E EETH, o] A
QEJHo] ~E AASt=d AA4Q Aunz &8+ vk
(Olson & Olson, 1990).

olglgt 1zFe qE s Hrlshs thiEF Rl AT Zel=
GOMS family (Olson & Olson, 1990, Card et al., 1996;
John & Kieras, 1996a, 1996b, Kieras, 1996, 1999),
ACT—R(Anderson et al., 1998), Soar Newell, 1990),
EPIC (Kieras & Meyer, 1997) o] 3t}

o] 7k2-dl 53] GOMS R ndls] wgo] f1 itk
st @R ojox] Fule] HCI EokellA] thefsiAl AH-&-x
o] gtk (Myung, 2004; Williams, 2005, Henrick, 2006,
Back, 2010, Jeon, 2010).

Q3 98-S sl

]

1.2 The GOMS model

GOMS& 53 (Goal), 2 A} Operator), 3 (Method),
A8+ (Selection Rule) 8] &Fzfo]n, GOMS Rdl2 13+
o] A7}, 1A, ol digk oJFlE R OE AR W
2= ETZ‘“E] til—i/yq }\]/\E JEiiﬂo]}\, X]'?joﬂ/ﬂ,] "‘6“
1Zh ele 283 79 S £ 5 vk GOMS 22
2 Az A @X‘ﬂi HAE = UE, 948 B3S des) Al
AM AR AHSHL vk 23
7 ARRE dEeER 7R gler, o]
o] Z@ouf Fdol o3l At ol gty EAdo® =%
ol 515 A4Sk Ak

GOMS B ®-2 Card, Moran, Newelle] 23 #HEx=Z

>

CMN~-GOMS (Card, Moran and Newell GOMS) 7} 1980
o Zof 7iE o], KLM—GOMS (Keystroke Level Model
GOMS, Card et al., 1983), CPM—-GOMS (Cognitive
Perceptual Model GOMS, John, 1988), NGOMSL (Natural
GOMS Language, Kieras, 1999)¢] o|2& 24 7 OH
gt 72 GOMS EEe 73 Qe /9] FHow
g 2ol gl o ]C7]' 2= ztol7t et GOMS &
A7} 7 A= A8 M9l e ava & 5 Qv 5
NGOMSL2 #}oiof (Natural Language) & 1239
B Tz Fefo] GOMS ZEEHA T2 Fdlo
L WMot Wy 7R e AAARE F23 5 9
< 7} GOMS 5.9 whao|t),

NGOMSL2 Computational GOMS E 22X Kieras
(1999) °l 9J& 7/Wg=e GLEAN(GOMS Language Eval—
uation and Analysis) 0.2 7]&2] LISP HFE doje 2
g Aol BES & U RAFOF 2ol AFE Aol
C++ FAFH Aoz ZragiwE o] glen, EPIC 2]
T2 (Architecture) & 7|¥F0 2 &1317] wjiol Q17ke] 1%
o} S AlEY A} skl o E FEEs} l“o]' =
T ATk GOMS 22 Ashdo| e QI7ke] oz F
o] F7}g EGLEAN (Error—Extended GLEAN)-> 7}72}
FHtol ATE JHOE AT ARl AFE B AL T AE
7Ved Bel v o g FrkE 3 9tk (Kieras, 1999). o€
Al AE GOMS 22S CGOMS (Computational—-GOMS)
ehaL stk
g oz GOMS Fe2 Az} 24 (Procedure Model)

F EREA ThE BEl vlE) A9

n}& _1[
o o g4 o rué‘ r

H el st 2] G 7}k
9} oA Fo] 7lssta ARl & l%}ﬂ% Aas 72 QlTh
T3 NGOMSL Bl the x| mdle us) 17ke] Q1%]

ol digk o]s|£F zlo] &78kA] ¢kl o] FNko R
3L 3] witel Ank ARgAEe] RS |7 |
gsith 12]a2 GOMS Bd2 tE mdsef vle)] 24 A
wHshs &
(Task Analysis) & ‘Tﬂ

A Ars S8 v 3‘@]} = AlZED B QIE]HO]
2olA] 21 ojuf st Fito] Agte] @ A a AX|F-sh
E 7 A7IEA AA & 7 dTh ek oE A 2E
of Hlsl GOMS 29 AREAR= QIZbg st i 4le]eh 5o
A2 po] veEte das|do] 47 7hsstth

olelgt Aol =78kl GOMS+= B}%ﬂr é‘% A&
o] &A1} (Olson & Olson, 1990). (1) Hl< =
|5A] dom, (2) A4 (error) & .T’—qu}xl L (3) Ql
o] WE 9] o] whdER] kol AA| Q1]
7t EAE, (4) 4A1A AQHst, (6) BrhE= V\%O
7152 B4, (6) ARAR F=, (7) 1zF] sl
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< 1A Yeth

wRk ofuzl, 19909 A FEAFETH A|7]|€
GOMS EH9| A= 7 80Wdd|e] AAglo =P E 3
=9 e 52 ¥3eta e F9 2R} (operator) 7F
GOMS 7% Al (outdated) & FHetrE] ghso] 445 a1
Slth= o]tk (Olson & Olson, 1990).

3 A wlel AREARE ] FFFE] AR ool e
AL QW] el AIAEle A Algsle ARE avboR &
S8k Rk ARES Sl oY VleE HRHeR 2%
& Qe oy = S 58] A JRE H
Aol FAlO] vheAe L EE SAO] AlojE & ¢
iz oo Y we wEpH L Stk oY d FAIAE

—ne-A S (Hd) 28 (Eye—Mouse Coordination)
olgtal 3, o]AL w—<& S (F4H) &8 (Eye—Hand
Coordination) ¥ 2 @etolA wAE 11 )th(Smith et
al., 2000, Beig et al., 2010). SHA|3F oA AHF3H 7]E9]
GOMS ®do] Q1718 Y &g A& AAE + vk
Agd (Olson & Olson, 1990)¢] AA| AFEAE (53], A&
7b =0 AR E kst gl Bdolghs GOMS B
go] Exv wagrh
aEE 2 AFea= ol 1zt A

AR E w-& B A T 7)€ ATFES BEUE
GOMS EHlo] WHow AAH 1 Q= =2k 735 4
Slo] Eowlon WY 298 yalsls a9 AR At
stazt stk &, 71E8] AFE 7IRF GOMS(CGOMS) X
do] thgol Wy s xaal 39 ZAAE A|Qtshe]
= 9 ZgstA A AE ST 5 e HiTE 6k
GOMS (CGOMS) 29:& wE14} det.

r{r

re

O

>
2
o2
offt
=2
2

1ri

2. Method

2 Al Iz <l1x|9} 9ol THE £ dTE
=3 GOMS Bdo] =4S A3t} 53] 71552 GOMS
ndo] Agksh= vk g9let FEE nd A e &
Aeta FAES =&t 74 el 23 2AAEL
548 AA AR B4 A BaS AlTdEH e
w, o] Ay} AA ALGAE Fo FEE 5 dyge}
Hjwste] F nae] A3AgS Hrle| Bzl skt

2.1 Drag activities in existing GOMS model

Q1719 9= Table 19 GOMS Feo] A<
o} sehvE grow FAE GOMS RH 2 7k= A

227

A &7 22kt WA 222 ERE, 94
Manual, Vocal, Visual, Auditory 522, W& Z2A}+=
Analyst Defined, Task Memory Access 5O2.% <179
5& TS oy 2FAEL oY AR AEETE
A #HZEAY Olson & Olson(1989) 9F £ 7] A+
Azel 93l AT dE debuy o= 488k Qv

2R

Table 1. GOMS operators

GOMS Operator msec
Keystroke 280
Type-in N Keys*50
Click 200
Double-click 400
Release 100
Point-to 1,100
Home-to 400
Look for object whose 1,200
Look at 200
Get_task item whose 1,200
Recall LTM item whose 1,200
Store 0.0 or 50
Deleate 0.0 or 50
Verify 1,200
Speak N syllables*150

74*E1 7 716ke] QIE]Hlo] 2~ 7t Al HIWE] o] &5
= GOMS U\:ﬂ_,] lex].EO /\quiu;] 7151_1:,2_ ‘]_—r]_
(Keystroke), -~ 5 22 0] 1 (Point_to), £ (Single/
Double click, Hold_down, Release) 3= Manual 2=}
7} 9o, EAE Hi=(Look_for_object_whose, Look_at)
Visual Z#Z2p7F Ak, o] #}HEe oif-+& KLM-
GOMS (Card et al., 1983; John & Kieras, 1996a, 1996b)
2ol 2&AE0] o) A3I}(Kieras & Knudsen, 2006).
712 GOMS Edellof] m=w Q1z1e] Q1x|9} 2= sht
s o2 WA drh= 7S AAR ska gl 17
Q7] EFs X8 ALE FYAA AZe] o
A2} Foll A ZAt °}:IL°1 XA 2 914
A2g-o]l 187t e7Eow YA 2Rt
5 o O‘B]'(Kleras & Knudsen, 2006).

Aol nhg ol R B3 F 2 Aol AL =
A ge 2 47 P b 5 ook 3, o)
O AR B ARE AR 94 28] A7 @
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A (Look_for_obect_whose) & &3l Zrohjof s} ¢
o]t} (Drag activity (a) —— Look for start point and look
for end point). B4, T AZPES AREAL o4A] B
sht Eube AR ou] &ar Slo] =dja AR Al
4 (Look_for_object_whose) & &3l Zrofjof 3kt
LU= AHe 9 1Y) (Look_at) W &hd wH= 790
t}(Drag activity (b) — Look for start point and look at
end point). o]¢} W= Al WA A= =2 A=
<> &3 oy Eus ol AFHS o
A B (Look_at) HARE B XA A AlZF &4
&3l ZtoloF st} (Drag
activity (¢) — Look at start point and look for end point)
1;1;;“ ‘:Eﬂjl /\]xl-x-l;r/], ﬂL}L—. x]xq_o_ o] oL—y o]oi 5F X
A4 EF ®B7](Look_at) ¥t 3P FH= 90|t} (Drag activity
(d) — Look at start point and look at end point).

71%& GOMS EYe 99 471#] =da= $33817] 9
A TE5HOZ 6@ (step) & A O 7 AXA Hh
Figure 1(a) ¥ 7] Drag activity (a) 2] A-¢ A& E3x 9}
L3 BxE AR RE2a Qi 7Y 0}04 +Z]ojo} &
EXE ol H+= F(Step 1; Look_for_object_whose)
= /\Z}EE T30 AXZE vkeAE FH o)L (Step 2
J_‘_E ]xl—z—l o7 u]-—?—/K _(p__& H{E_O_ l,—_
= xHi ﬁ ¥ AEE FA38FL(Step 3; Hold_down),
5 MRS B2 BEE T o]E Kl (Step 4;
Look_for_object_whose), 7L YA v}$-~5 015’\]7]
% (Step 5; Point_to), 721 Y& v~ QEZE HE
w74 (Step 6; Release) 02 =1 2H¢]o] XJSEQU%

o
R[N w271

(Look_for_object_whose) &

>(¥~‘

4_0 Flo

% 4,800ms®] A%

Drag activity (b) & (c) &] =70l 3lojM= A& =3ee)
& BERE 5 o/ BRE olv] g1 qlivkal 7St
ERE 3= o] Ak A BE i) e R )
wl&-o] Drag activity (b) 2] 73-$-oll&= step 429 ¥4 ¢] Drag

activity (¢) & %ol step 29] ¥4o] Look_at IOz
v EA A A7) 4,800msecolA EF 3,800msec®

Q 1200 2300

ol

3 BHE AT} ov] BE du

. 18] 3 Drag activity (d) 2] A-$-ollM= A2 £3%
= Atkar 7 stod
2] Look _for_object_whose #}7& Look_at ¥}
A =gl 299 588 Al7o] 2,800msec”}t ¥tk

[ LN

jar}

2.2 Drag activities in revised GOMS model

Fischer et al.(1986) £} Gribble et al.(2002) &] A7~
w2 R 2= A EAE sk FRE 0]
%/\loﬂ ZAOA H= AR FF H-E (Overlap) o] &4
—& A =2 e P A
2= 47‘4% &9 Al vlgte] g dH A ZE
(Smith et al., 2000, Bieg et al., 2010) £9] &7 %o] &
U= A1A7EA] A8 ectkar sk (Mackenzie, 2002).

wEba 919 AT AR g e r ¥ GOMS =g
of o]t =1 FFM = Figure 1(b) oA & 4= Q10|
7122 GOMS ZdelA] 248 =iz 291e] @ o) g
AZF F9E GOMS EgolA s A7) @do] Yoif= F<t
U]'“Or/\ﬂ Z22H (9] ZA]D) #go] sAlel Ao, o]

&8 FAYo] ks A HolA Al g gt ks e
1:/_]—7;”7]_ Wz o7 US| @)

7% GOMS ®He] =1 S 712 GOMS =Y
I vlws] BH, 7]E2] GOMS Ede] #4ojof & Bxs
2= A (Step 1) 9F 3H2 HREE vheAE S 0]

(Step 2) 5 F3%E GOMS RdoM= F—& ¥d 3o
9stod A1ZF @A 222} (Look_for_object_whose; 1,200
msec)7F AE T A} HA] gro} £9] FH Yol FEE
ZZ2}(Point_to; 1,100msec) & FAlol AdEo] FAle
F55E @A (Revised step 1) 2 433t} 1 o]F9
o]FoiR= 7|& GOMS R HxE AP o =R upy
25 FEE H(Step & FHE GOMS EAgAE
2A5A 2451 (Revised step 2), 71 GOMS Eloj
A ANZE B2 BxE 3 9 (Step 9 9 B3 Hxw
A5 22 ol= A (Step 5+ FHE GOMS Edo

3600 4700 4800

Hol
| Look_for_object_whose Point_to ‘ e

Look_for ohject_whose | Point_to I Release |

(a) The progress timeline of existing GOMS model for drag activity(a)

0 1200 1300

2500

| Look for object_whose Look_for_object_whose

<O

| Point_to down | Point_to

B O

2600

(b) The progress timeline of revised GOMS model for drag activity(a)

Figure 1. The progress timeline of drag activity(a)
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A ekl A A8 AIFHAE Fhol mbeAE THTE W
(Revised stepl) &} "7 IA 2 w—<& Y 7o 2J351e]
A Zy GAl 222171 e S du) HR] kol o] £-44]
of IHE AL WHEHo® APro] gy 3t
) (Revised step 3) 2 A sIATE w2 ©HAIQl 211
UE mheA R EF HES wE 2 7€ GOMS K
3} 72t} (Revised step 4).

71£2] GOMS &dlo] 471x]9] =1 #lo] FE4 o
2 6719 DAV EAF o2 o] FojXn B A4S ¢
23F=d dglEs A7) Z+2F 4,800msec (Drag activity
(a)), 3,800msec (Drag activity (b), (c)), 2,800msec (Drag
activity (d) 2 dI53sk= Al 3l kellAel 22 ZAgel
osto] =gz #YS H8l 8" GOMS Bae w—&
WY 3o o3l Al g 247l &0 SAd] e
ZAA7F FAO o] FoA HA AR AP ©AE 4709
AR FolEH, o]Z &) =i AYS dxsted A
= Azl Z¥7F 2,600msec (Drag activity (a)), 2,500msec
(Drag activity (b), (c)), 2,400msec (Drag activity (d)) &
A AS= A

3. Verification Test
3.1 Participants

Holl= 7H(25.0F1.414) & A EA7}F 2pTA 2
A} o5 W H 61 o] PC Yl v
S 7M1 1o H, Microsoft Excel 2007 (B4

A AR ARl s AETHER ol FoRh

o
o

N

-

3.2 Task analysis and modeling

2 AdeME AFE 7 AAR F FAEAE s
4531 3= Microsoft Excel 20072 28 HAE 4
stglom olF tdoR AFs AAEIITE Hg &2 A
< GOMS 2ES A7l =Y Fast 7= AYgoz Q1
o} %] GOMS 22 7ol Ag-¥ 1}k 9o (John &
Kieras, 1996a), Microsoft Excel 20072 ¢ 94%% 7]
HES] QIEjH|o| G A ofo]ZE& S5t A4 Aol 7hs
SHEE FAE ] otk

A3 A= Microsoft Excel 2007914 G017 A
= AE(Spread Sheet) ol 48% X #&3 Y #&=2 34
TAS A Aot

A AR AR AR YL A 79 S
32 AE Ak A "A S SRE #H4S] virel

il

Iz

[Data; dlolE]] ®& Zro} Mesh= Zlolx, + WA 3}
I W2 [Data Analysis; Hlo]g] 4]
Zoltt, Al WA sk HaxAE &4

Z7A3}o] [Regression; 3]HEA]]
oE S5t deshd 22 fIAA Holy 48 &

Sotth. 28v x 3k Y Alelle x g A= Aol 2493
Eo] A okel bl WA 3ke] HamelA x @ dY A
Aggict, oA WA s+ HRoME x S ZdlaE o
gttt npxul ak9] HaxelAe [Ok; Rl HES =4
3| F2A BAE gEHA "t

AL A= Figure 194 A9 Tz 24
ol 28 A (Click activity) ¥ dE &8 &<
(Double—click activity)©] o]&#rt}t. o]2st + 7HA] vh¢-
Zd e = 23 nEIHE 7)€ GOMS EdloA
AlZE &Aoo w2 o] EAA o R A ET
A= dE 22 A4 =9 A44 gas
Aol F& o)A He Al 35 F
HE o] dojuiA drt uhebA
of| A= Figure 20149} o] &8 %
A< 247t Y (Click <buttorn>) ¥ B &Y
(Double_click <puttor>)-& 7] A7MA| 38X 02 =
EE 2= P Look_at) # Phe-2~F 20 HiE 7l
& 774 (Point_to) & WHHOoE T4 71 GOMS
2ol 28 4¢3 vE 29 49Es 47 1,500msec,
1,700msec® oS3z 3o vlsl, 48 GOMS E29
A= 242 1,300msec, 1,500msec® ZA 5% ST

ATl AEHe 2T V1R E UAlE Q)
= e E gh(default value) & X413t 71g8tel] 2+
2] @Al 2 7]E2] GOMSS 88 GOMS Hdef
w2} It EE et

u

Lo |
o

ol
i)
)

B
I

(o0

ol
o =
A
i &
o

2
ol

Lo i
s o
O
=
%)
td
ue

il
i)
)

O,

Hr
|
B

% 4 o
oo

flo

0 200 1300 1500

Look_at Point_to

‘ Click

(a) Click activity for existing GOMS

] 200

Look_at

Point_to | Click ‘

1100 1300
(b) Click activity for revised GOMS

Figure 2. The progress timeline of click activity
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3.3 Results

Ao aE 7] NGOMSL 2do) +—4 ¥ 3
o] AL-S &3 £=AE GOMS RS Akskgich A

S #=37] 98l Student's t—testS AT 7 A3
AA AF F7AES 78 A 71ES GOMS BEe
A= 7o 2ol & YERSl ™ (p—value = 0.0086),
T4E GOMS EE AFele Fost apolg Bt (p—
value = 0.0078). ©]= Figure 39X E & 5= 3150 A
HAE Fdsh=H oA ZF 7L 7] AL w0,
it 7 AIREE 7 oR SGls W 4" GOMS 29
o] 7] GOMS Edle] nlsto] QIzke] F88 A7HS &
Y AR dSsta glovt ofd7kA] 1312 3 ARk
frelgt zfol7t glo] ol|&38kA] xehtkal & < Qi A
@3k ¥ GOMS EHo o Sgte] Al 43k Bt
Foff BriEglon A A F7H52] Microsoft Excel
FHIEE FYA F 2

5
G (2 level) B o] Fo] A Quha B 4= Q)

o

20000
18000
16000
14000
12000
10000
8000
6000
4000
2000

Subgoal 1 Subgoal2  Subgoal3  Subgoal4  Subgoal5 Subgoalé  Subgoal 7

Existing GOMS: Revised GOMS Subject Avg.  ======= S
_—.82 == S3 e sS4 ——-=-55
—_———86 e s7

Figure 3. Cumulative performance time

Table 2014 B 71E2] GOMS EdlolMs F 53 Al
& 19,100msec® 5330, o= A 94349
T 3 AZF 11,622msech= 9F 70.0% 8] LA&0] WA
stk 18y 4 E GOMS REoM = F 43 A7)
14200msec® 550 AA| AR} @b oF
22.2%% 7St 88 GOMS Edo] 217ke] Q1x] ¢k
AT 532 w-& HE S Wgste] 71E28 GOMSY
Hlal] @xpgo] FA Fhaste] AR I7re] 8 Ajle] 4
atglovt oF 2.59% o F7kE ek 4% GOMS 22
o] o SFgho] Al A FrpAe] Fa FAKCE A
o]Z Ko} Olson & Olson(1990) o] &J3hd f-a Bd=Z
el 282 W (rule of thumb) & 20% W22 Erja
SHER 22.2%° 2A&S Hole= 4% GOMS Rde-
fasitta 8 4 gl

AY BAE FALCE AFHY 7} &g HRES &
1 Ady 29 AQlor winE vk 71E9] GOMS
24 Ae A7 28 A4S 1,500msecE, T3€
GOMS ZH9] ¢ 1,300msec® FLsH 53t Atk
Zeih AR FAEAY] AR R AR 27 JAYS
1,017msec, 7 WA 29 2> 966msec, Al WA =
2412 980msec, PHAE S¥ 242 1,116msecE BF
thEnh o] 4] F7 2919 Hat AR 1,020msec &
712 GOMS EHolu -4 GOMS E&o] 73] i
F7HSE & Utk ol s A FAFAS 8 ARt
9] zfo]l& Kol o= 77t &9l HxelA FIEE
= AQQellX g mke-2 olF 77t 247 a7 wiioltk

et =9 2l Ae- vl HA BHe] Hakel oA A
3H] EXoME= HE GOMS Edo] Z+7; 2, 500msec,
2,400msec®E AA mAF=e] 3 271 2,662msec,
2,178msecs} AVl st ok ey Al WA St
9 FapolAe el 2 AA FAEAL] 8 AIRE
(1,715msec) ol vlstd =98 GOMS Edo] oF 0.79%

Table 2. Regression analysis task using Microsoft Excel 2007 (msec)

Main goal; Method for goal: Regression analysis Existing GOMS Revised GOMS Empirical Data
Subgoal 1; Select data menu(Click activity) 1,500 1,300 1,017
Subgoal 2; Select data analysis menu(Click activity) 1,500 1,300 966
. . Drag activity(b) 3,800 2,500 1,715

Subgoal 3; Select regression analysis menu -

Double-click 1,700 1,500 988
Subgoal 4; Input Y-data(Drag activity(a)) 4,800 2,600 2,662
Subgoal 5; Select input box for X-data(Click activity) 1,500 1,300 980
Subgoal 6; Input X-data(Drag activity(d)) 2,800 2,400 2,178
Subgoal 7; Select Ok button(Click activity) 1,500 1,300 1,116
Total 19,100 14,200 11,622
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e ASskar glek o= FY AelM gl AR =8
L ARl A= £ ol Ayt v=H, Al iAl 8

ol

9] ®EAA ) Sl A<lo] AFE AN o] gE =
97 A9le] B ol Azle] wal FE Zo] Aow B
e},

oleid 2 Aqln SUT Aglel vhat A ARE o]
o el shetuel g ALgstel o) Azl wf
Eh 71E GOMS B9 Alg

9
# GOMS 25 OEI]é% T T AR A AR
G5E 7= SHRo o7k kHELA
QIZkr3 /\]7]'—% EE3) UAE ZEka itk

o]t xfo]2] Al th3} ol "ﬁﬂﬁl T Atk A
GOMS 2] HA| 2791 =9 Wit dds =
o® A7t oH7] wiiEelth & 04?01]*15 =84
AF XL7PX}~“,] Microsoft Excel 20071 gt H+4d (
|, AFE A A3k Microsoft Excel 2007 AHE B1ES)
S 2 (Homogeneous) & 73t AL sl oy Ay}
Aow A7MAES FHEL Ao|rt F Ao vrold
o 2ZM FHE GOMS Rad AA| 73 gk 2polE

O

AR o]k,
A w9 e wysa s s e
2] WA Sheble ghe Z1RoR st 9] izl
A s A P 99 F9E e sl
o W Q14 B WY

Aol|A F—-<& WY 28 Fsto] g J9s s
v 22k AE gty ghol ofu] el glom &
& (Point_to) ZZA}S] Azto] Zof obpg] wWEA st E
2,400msecRt}t 28 4 Al Ak g 2 AFeA S
Ay T 2ol ARA Angre] BHLS 2.200msece]
g, oli= F4¥ GOMS REeA Ate =1 249 #

2791 2,400msecHtl 2t} &, ol % (Point_to) %
22te] UiAfg shepe|el gro] A BrhEo] Qlvta &
ow, Wl 3F (Point_to) Z&A 7S Azl uheh
ol Alzto] FEAE Fitts' law #ko] WHIE #-& H8-3814
A= & o o] A3t oS5 Vs shvta 7T
AR, o] GA & ate] WA 2E Ftehu|E= 19804
o Card et al.(1983), Olson & Nilsen(1988), John &
Newell (1989) ol o8] &2+ 244 #eEs 7128
2 3kaL vk sARE 4 ol A A7, AFEE &2
AF7} Ha T2 v e AlgREo] FIFE] Adell o5
Aok a8 e AA A F4H Bso B AR 7S
o] GOMS =dlef] YAj=lo] Q= detv|e ghEret wehxl
o 740]‘3]'. S AFE 3 s ARgAelAl WSS A1
I Q7] wiiEel] |
"]i% %}ﬁoﬂfﬁ "HJ‘* | —ir%% L e e R A=
%?l —’Fg ’\]71'# A&3 4 s Aolgt Az
& Z27te} shebu|El Y] 78 Henrik (2006),
Amant et al.(2007), Lee & Myung(2008) %ol 2Ja A+
How, Lee & Myung (2008) ©] A|ekst mellof] o] A3}
T8 ARE A5k 3AEA Al 12,660ms (LA
°F 11.35%) 7t £&5]0] & AF-ellA Aljkd 7€ GOMS
wdle] vl o AEsic) shRITE 227} Ao 7]4to]
© 7ol ®ukd 71716 o] 317 Wil AFH 7
HEe] oM T Ago] F F YEAE 5 A7 28

st
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5. Conclusion

B Aol 712 GOMS RHe e w) mds
A Egﬁ GOMS Daloﬂ}\-]g] ]ﬂz‘i x%o]%
wrdaly] ek z2ta) T
# oz WA sl Eteg S, ek el

[e3

Computatlonal GOMSL =74 Ed Aok ARgAd 7| 8
Tk ofue} AfER- A|ARLS AlRbehs AL QoA T H
9 =93k 93-S i)

webd] B A YRR AR vhesel /s
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