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Abstract

There is a currently a focus on the usability of interactive computer products. Many
usability measurement and evaluation methods have been developed in the fields of
human-computer interaction and software ergonomics. In this paper, the issues of
usability evaluation methods are introduced, and the usability evaluation methods are
classified and compared. Also, the framework for systematic usability effort based on
product’ lifecycle is presented.
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ol2d] BY IFAH HFEo] Mm% HAFH AT A FAAU AL T840l Frtst
= FAo|t}

AF7A Y ALEA Aft(usability study)old F83 BAL AF ALEA HATE AHEA
F A S (usability problems)& o124 &A s Hrlai-ik st RolATh AF A& EA
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A £y =& Fua gk 3 AF £ F19 A4 ol EEL AYFoy
AAHoz AT AHeA RZE(usability assurance)S & 4 A& E(framework) S A AlSl1
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Aty oz AFE ML Ao AEALE ZFT Frelr] A&l ol gHE WYES ¢
FatH, olFAME 9 AHg-sHe WYES dg7 2ok sd A¥(Concept test), HE 7}
H&(Expert review), 29 A3 A|X(Simulation trials), ¥E2<e A¥A  AF(terative
laboratory experiments), ZFAHAudits), 5% 7]=(Thinking aloud), Constructive interaction
(codiscovery learning), A% 712 % (Autologging), 3 R.&4A 7 (Follow-up studies), 8% A+
(Field studies) & [12). AF7tA 7= o] & AF2 AHE-A Bl YYPES EH3E <¥ 1>
A J 7tA=z 8ok 4 Qo

<¥E 1> AH$-4 B/ A s i
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AZA (empirical) ¥

AY3d (formal) ¥y

A ¥P3atE (informal) W4

AHE-A L AL-8-AH(user), A F-E(tasks), AlA"(system), 18]l 37 (environment) £ AlA
ol AHEEE BE 4% (context)S wdol e, A & £& ddAME AgsiE @
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M3 7] o)k Karat et al. (1992 AHEA /1S $1s AYPsie s A 2Ag37)
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E& olntx 714 At o g ALL-E= AFE-A Bl A" (user testing)® FA A}
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ol HlZYsld Hrl Wifo] o]&HT}
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“ArEo] ZA} (software inspection)”t T E(code)E TI¥ 7] (debugging)dt 7)43}17]
oz AnEoe Fiel FoF A F9o shio|th o9 FAMG JHozH HE
1 E3H ez ALgA TS (usability problems)2 2738t7] 913 AF&A e H oA H

S “AgA ZA} (usability inspection)”til ¥20 [6]. <® 2> AFHEA FHAF 9y

3 Zlolth o] M E L v RS HA (informal) WHoeM F= Azl AlAad 84

Zh, agla AzZbEs AES ) odl St v E & Wi Eo] AN EAES] 44

(severity)oltd HAl dlz}Qle] ALgA ZA3 g2 JEEE gy FAex, d¥FHo2 AL

€4 A 3L JEH oA YARIAA ALSA BAES BAsEY Jon, AHEA 3%

8 F719 271 £38F 4 A= Yol

2.2 AFg-Atol] o3 7l Wy

AHE-REOl 913 RtolA YutAHOo R o) f-3te WHELS AMERe P4, UiE, Az, au
Al2glo]l Wh-3-5& BFAY 7183l Aotk A14AEL 883 ASA S Hrielr] A%
WHEL <F 3> o] 898 4 Utk ALERIF Alaflat JEEEEW AMEAeY] FRE
(performance)& ZFAd = WU M da ASHe Aoz BE £3YPAZL, £84, &7/
L 2FE 59 AHEU) ASEU. ol £Ax AxE ve ggEin, 2k AE] FAA
mal AA AT E AW(screening)dts ko] MR} AL ZAol 4 FA A FAo]
folaln, 2 F AL & Al2" e EAFE wHEy AEA oge AU word
F ok 28u, FYEE A PHe Y Alavoly 9o "ase, AAEAES
Z uigste A48 AR A4 AP 5 A4 ZA7E A9 [10]

3 & A(questionnaires)ut A (interview)2 3 #4 Wy ALS-xe] wg S it &
A AHAA wolth a2y ot Aste] did Hel(bias) TAY B Rl 42 4 3
ooz AEX F5g pAs=H Fo 2 n9 §A Bl HEol FBAdT AHEATL
A2"E AL Hed PNAH xda AEFH A9 242 oy sty Fu € =37 E
o]-§3 A}t AMS-27 =71 A FRAHer 2RI (1] Zu A fHol AA A&t
AFS3lE B0 2 FAEHLES sl o] WoEn, FAAA x-g ZH3u BMIe H
NAM et Fo71 g 7=
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olg3tel 7t AEMlA 84

g4 ARNEY BEE
435L 2 w2EsE Yrlse NgEnD

heuristic evaluation S Bl AEA
L
ALgzke] 2x 9 719 o] ohE PFE Zul2A o]
" z 4 deA AzAsa, Z GAdA Agzte] X #lF
cognitive walkthroughs S s me NUsy] U5 FAFL PAT YHE o] LFHE
Wy
formal bility i t ’ c heuristic evaluation® cognitive walkthroughs®] @43}
ormat usablity mnspections | Y8 AUL o @A AE olgHE Py
. AHEAE, ALAE, AT HEHFEC] BoA FolA
pluralistic walkthroughs G AU E 7T 2 dEHo]L 84E EESE U
1 A &ME, dF7 P& @AE, ALAE] AR
feature i " S grjo) 2AA2d dAE, HedF AAm HYPol 87H
cature inspection £ gASS A=y Ao, AY $YA AHFHE A2
® 2] E2) E(features)§ 71&3e WY
t}3 T2AEES gESe AAAEL ol&de
consistency inspection G [QEHolA7 2F AN YAUEHNE g Yooz &
dseA AAEE By
1 271 91 2 BEES A 2= A
standards inspection S zZ} QUElso]| A7} QlEHolA B 2 gaeA A

&7 98 @A AEsE o &= By

S: a single evaluator at a time
C: combine individual and group inspections

G: group inspection methods
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NARst FEAgdn ALeAe] SR

(performance) &3

Performance measures
(time, error, efficiency)

Al2¥lo] i3 ALE-2}F Bl X (user's attitude)

B3 H % (rating scales)
334 £4, SD ¥

N29g AHgdd Bad P4 =@ (mental effort)
L Ee A2F AFEA] EA S stresse] £A

Physiological analysis
F34 B} TLX
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Jeffries et al. (1991)&
g 5 v 71X i Ee ’a}tﬂ&iﬂ ZJ'S%

Karat et al. (1992)= AF&A

(empirical testing)®} €

Aled (team walkthlough) 59 vl
Ald Wiol A W23k x] 23 Aoz F8F

Felag gt AzE
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Ao} Fhoj=atel,
wmelatm 2t gEe A ke ARG (3]

SR

Al A4 EHlA

WA A agAde] #FA 4FH HAH

<3} 4> AF8A 5o 89 (Summary of the usability methods)

é"l‘l H2d-g F4
TAES AAF & AES U 4]
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.- 27] gzl ol glemE, A Ag
heuristic 0 z A BARE| o
evaluation - »2;74145" SRR & wase e A z}; ajﬁﬁiwi

2%,
Bue e 24| 2o Mg
AAY B,
performance A Aolz 108 |9m, @AEE W2 F 484 EANE
measures =% 7] 4o £ 43¥ 4 g
thinking w4, s gra Al TERES AU
aloud formative 3-59 d4EE AAE + U, . AIT_;;}_O‘] A
. OLa Ay ;]
evaluation 2, vjgel Ay Ao}y ojHoh
AFg el AA AF
. A g4, 5% U4 lw, 7| MY A,
observation | sy azg T lsza 29 52 498K 30 2R
A.
S FH AR Al o8l REE Bl
questionnaires ; ;;E AHolx 309 3EE HAYL FAAN An Aol
ST 3, {Eo] gol. (@A,
N E PSR
o FAstm A A
interviews 2T 24 53 ¥4 mast o
977 HE.
47 I} H= 2.
focus AR A, 229 608 Az WEE| BA] A,
groups AR Fo N 3 #ag 1% dd | RS BRAL
Wws EE AN ﬂf‘gl cﬁ.ﬁf‘ o
logging EE R P A ge SPsE W) o
. g Holw 209 B JNELET R FLE
actual use 3% 47§ o ;sgﬂi___‘ﬂﬁ’i‘ g meholHA
- ° Aa).
| e avu aae
ek 2% d7s ooy ol | SHEH SEES Fa mu za0 2y
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Nielsen et al. (1993) &®l-n]-g& A48 Z8AM Fadoy uy, Fgsta Wy (GOMS), A
€72 2" WHES udAd (7). 252 A8A HA" o] AR Fasy Wl
“li‘ﬂ 4981 W] go] 22 AT ] Ue £ o=e AEdcki syt olelsk AT 2z}

2 FFS 2w AgA BWoh P EelE Aztel Avhgol genw Wy dekel Au)
"J < 7131|°lﬂ TS A 4 Ak <F 4>E AEL AL AEHo) A AVEA HAIA o] LH =
WHES fokstn AP viad zlojdh, 2t HEL 59 Frlo MR dE dildd &
=, ”J‘ﬂ o 3 ¢ d¥Eo FEAHon Zpzte] wyd ulgE 4 UV w e, AEA

WHELS 43 REAHA Aol Ao Mty ALEAE H4E o v WNE neds
212 Mg uptAsa] gt
FH AR e AEe RR Ao Hrld &8-EE AMSAEY 4o &Y [5). 7}
S8 Ao 49 A&RSo] 4.5 oo} 6] Af-de Fad2d H7l (heuristic evaluation),
7}

.

5w 71% (thinking aloud), Z2&]3. &2 (observation) o] wlgta]sic}, 27k 22 49 A}
%1]'30] $egE HAQdE $I% 2R (performance measurement)dt ¥ 1§ (focus
groups)E o83t Zlo] ZMgdta, wlg Be 9 ALAEe] ¥LHE Afde AEA
(questionnaires), 4 &3¢ 7]Z(interaction logging), 28l AA28] & A&z} mj=w (yser
feedback)®] HAA 437 WY Fo] nEE 4 Jd. B, WHES o HEYs= A &8
Hojo} & A&zt 4% W3} A F Fol, 4% ¥EH ’#.‘917—‘?% (collaborative interaction)
< Zul 71& (thinking aloud) ¥R F ule] AME2SS He=2 b e AR FHo)
Al ALg-AHE A 1‘4 A2 - 2] BAL AAF £ %l“ 3ol vk A Hrlol H-§-
2 A= A AEZF AY FF w3 e Addd 2 4 82 njh

dukA oz /\}%’S‘ Al shte e g BFEIEE o HES AR AL
|3 GGFF AHEA PHE S AFse de o8 7HA sbed 23 W Eol A F AL
o, 2t ZeHE9 EAEd we ozt g2 2Fx shesit dvtroez {83ldn g
2L Fa2g Hrlel 2 J12 (thinking aloud) = AFEAF Bl A8 (user testing)e] P
o, ¥F ALde QAo A0 EASe P} AEA FAFES E’sl’ st A A3} -‘H
3to] FEl2E Hrls 4@ e o)A I AALA (redesign)’} ol Fold T
28 Yyl o AHHA 4L ol v A4 FAFES TAEa, vz 47 ‘T:Hfﬂ
Ax AANEG e 98t ALEAE BlA" (user testing) 2 FAIY. ol F F 7AW
HEL MR T8 AMSA EANES WHss oz noAn, 43 A #AAE A
(3, 4. ZEAo 2 ojud Hrl WY E L o] &8 Z7} dle BAT 718 Alkat Foizl ojit
22 AN 85 o AMoFS Wtk w3 WS A¥n A4 £F, AF £
B9 ©A, AHSR 54 T3 2 8A8% Hr At AAsted 9L A

4. AF FHF7IE 1A T A4 Bt B E

AE2 AL S RFEA 743 QeEdolAE HAsY] dsiME AFE £HFId g
€ AAAQ]N A4 =2o] Hasldh AF3A $9F7] (human factors lifecycle)S %3
AEFL AA LA AR 44 SHE 5 U AAFo|n %1174111“ AHEA eEE VEY
Aojop Tt <H 5> AFIA FHFII9 AL Hrl YPEL Aoz AAF
A ALEA = e 71&ol7] AF B (framework) S VERATH a&aoz AHEA W A
BAs7] il oA QA3 AREAl WhH-2 #8317 913 WY (metamethods) S A3t
= Zlo] Fasith ClE Eol WS ANy 22§ At g Puldt AHL A9
AFAY AR 215 g A AL Bart Aok s TRAE )4 FEFY)
el FAE ALSA S AvEs AAE QA AL AYL A= ol £& Floju.

F

r-{>

tlo

£



B TRBERAE H19% HITH 1996438 93

<3 5> AAAQA AL =S AR B
_ Human Factors Ufecycle | Usability Engineering E

Ho

D> Consider the larger context |* concept test, * interviews

[J Market Analysis > Know the user » psychological scales
» factor analysis
0] Feasibility Study D> Competitive analysis » comparative analysis
0 Requirement Definition D> Setting usability goals » usability specification
(] Product Acceptance D> Participatory design
Analysis *» HTA, GTN, 0OSD, GOMS,
D> Coordinated design of the » TAG, CCT, link analysis etc.
[ Task Analysis total interface » Standards
D Guidelines and heuristic » expert review, checklist
] Global Design analysis » heuristic evaluation
J Prototype Construction > Prototyping » simulation trials
> iterative laboratory experiments
[] User Testing and D Empirical testing » thinking aloud
Evaluation » constructive interaction
» walkthroughs with actual users
J System Implementation » autologging
» user’s attitude, questionnaire
[J Product Testing » physiological analysis
D Empirical testing » TLX

[ User Testing
» impact analysis

(] Update and Maintenance | D Iterative design » design rationale
» follow-up study
[1 Product Survey D> Collect feedback from
field use > field study
* hot line
5 4 &

AF AA 2 ARA 45 ZPAA 4PN T AA A7 Hol Mg JlHE $AE A
HGE 23ld He BAES TUHE AEL E85E Aol o Y& 4 At o]RL FojA
235 oM 7bed Man AWE F7b PYSl AFe) AeA Bl olgsojof Frke
AL Suldth a2 ojug Bk WHES o8 A/ = BAE sHe Alzkw Fol2l
A4t e ARA 2AEH Yt U4 9o} AP A4 47, A¥) £RF7)Y ©
A, AHEA 54 53 ge oY AE o8 Aoke Witk B A7dME TS ALE
A BAPRES] Q9L QSN AN B PUSS ERST, 4 9 wEEe] AW 2
Ve MRS T AF SYFEAG A Wb PUSS AUFeRA AdFez A



Eo AMEA BZF (usability assurance)S & 4 U= 5 (framework)-& AAISEYuE o] 21§
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