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ESTIM : A Support System for Task-based Evaluation of User Interface

FER, ESA

Abstract

Evaluation of user interfaces has to be performed in an intuitive and subjective
manner by experts especially when the problem comes to the complexity and
consistency of sophisticated interface procedures. The manual analysis and evaluation
of logical interfaces also tends to be slow and laborious. To make the evaluation
more formal and objective, the criteria and the procedure with which the evaluation
can proceed must be explicitly prescribed. Furthermore, to make the formal procedure
as practical as subjective expert evaluation, the criteria must reflect the user
knowledge of the target tasks since the task knowledge plays the role of a basis for
users to understand the interface organizations and procedures. This paper describes
ESTIM, a support system for task-based evaluation of user interface, that includes
the interface evaluation criteria and implies an evaluation procedure. The support
system can be used either in an interactive manner by the analyst during the
evaluation or in an automatic evaluation mode. It was verified that the result of
automatic evaluation by ESTIM matched the results of expert evaluation fairly well.
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A, a2l3 A5 duAoldY 2344

o[t} {Yoon, 1997a).

Users’ task knolwedge
-Means-ends structure
-Orgenization of operations

-user prodcedural knowledge

Task knowledge
acquisition method

p

Abstraction
Geralization

Task procedure

Operation image

Task procedure

Control availability

Shortcut among tasks

Information availability

Menu agrouping

oco
_Seript fot physical
interface component

»

Logical linterface Components
Physical interface Components)

3% 1. ESTIM ollM2] ALRZX} 2lE{H|o|A 24 W HIPIE
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"~ - : ESTIM architecture
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Logical Interface evaluation __ Physical Interface evaluation

a8 2. ESTIM =

3. ESTIMolIM2] A7} elEmjojAe}
Z2x/4le] EHYA

AL Qe ol A =814 QlEHolA%
2234 o2 F /RE sl
A2 4 ok, ESTIM 94 =3 <l
ol R@PY23} EelA Qe o]~ EHEY2
& 7R3 gk =F TR g 3
7He 98lA AR Xshe ¥4e T
st k.

3.1 AFEA} QIEIHOIAL =i EH B4

olEldo] 29 A g4 ERHYLE o
F3tA wAES grh Z7le FHEYHSS
dA9 BFstn ggdt 7eE 7R AFA
Ag371o A¥A ¥rh (Yoon, 1997a)
(Poitrenaud, 1995). & dAa} R4
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e 39549 &L Ad2YA EHEE &
Jed FHE £ Aot 18 3L oY
OCD E#2|9 &9 /A Sclx 34 4 ¥
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TASK “Set Time". S1

% 4. RAEET|9| ZRAZHEEY OCD EHY4

a8 45 FAIEVS AR ARMEA Y
€88 OCDE E@F Aojtt. FHE&7]d
A HEME A 29 LCDI vIwdE
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B 1. g7 AP AZHEE el ATRE BHEY

Procedural Facts Function Facts

Response Facts

(Sleap:M-Long:SH(S1)) SHOW(MENU)

SHOW(MENU) &BLINK(MENU)

(SH(S1); Wait(3)|IM+8: Sleep) CANCEL

SLEEP

(SH(S1)iM:SH(ST) CHANGE(MENU) CHANGE (MENU)
(8H(S1):5:8H(S2)) NEXT IBLINK(MENU) &SHOW(DATE) &BLINK(DATE)
(8H(S2):Wait(10)| IM+S:Slesp) | CANCEL SLEEP

(SH(S2);M:SH(S2)) CHANGE(DATE)

CHANGE(DATE)

(SH(52):S: Task "Set Time" .S1) { NEXT

ISHOW(DATE) & ! BLINK(DATE) &SHOW(HR) &BLINK(HR)

1% 5% ESTIMIA OCD telol a3
LIYPEE WEAA L4 ¥l 7Hedte

g dAH0 dE BAY & RAFET
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38 5. ESTIMOIA QlEjHo|A =2|R40 BM

3.2 AI2X} QIE|H[0]AS] B2|X EHYA e 4994E #Azstn U9 (Apple,
1993; NASA, 1996].

AHEAL QI H|o] 0] BEld 8iEd g ESTIMdAME B2 AXNES 2ASY &
EHEA L B3 AAED 3R89 $40 AL 247 548 uigog ¥ 29 o] 3714
2 TS k. 2Eldslol=aele o3  AE-AM4eA AH (descriptive information),
H AZE A ALLA} Qo] 2o H&E  T2A AH (structural information), A%
HEL 7], 44, #olg, #Heol&Y HAx, A4 HH (task-oriented information) -
HEe] AT 2L £4E8 AYx glen o] 2 TR EEF el AE EHFL

E 2. 225 leiHo|Av} JixlE HEe BY
Neq HH 723 Y8 47494 38

(Descriptive information) {Structural information) (Task-oriented Information)
24 Mg 248S HAd | AAEY HAE w4 HAEH FAT action & Tt

5 e, 2, MAY BAEE, | RR-A4 BA Action & 912}, 7|5
255 BEA4 A

BHEY | ARAA Entity-relationship diggram | 2] 2.9 A|E
AAZHAE AE1Z

HAEEAE

< ESTIMOA Z4E  AFAFH FHHY HE dojrf, oL
B BE do]d 1 ESTIMAA AFshe MLRAS AHLde
2e MA g R 3%, AeRoz YL 4 gtk

a3 69 9% 2B
MNar s F2A
g 69 oE&L HBo
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Presentation(name:Ryu_test,type: Top Shell
Parent:NULL
Altributes:
Title:"Ryu_test”
Width:1000
Height:2000
Color:0,255,0
AllowShellResize:Yes)

Presentation{(name:frame_1,type:GroupBox
Parent:Ryu_test
Altributes:

Title:"rame1”

Stant_x:0

Start_y:0

Width:500

Height:500)
Presentation(name: frame_2,type:GroupBox
Parent:Ryu_test

Name:"Ryu_test”
Behavior_type:Callback_type
Actions:
Minimize:user input:iconize
Exit:User input: Disappear
Name:OK_Button
Behavior_type:Callback_type
Actions: )
Click:User input:Show("MessageBax_OK)

Aftributes:
Title: "frame2”
Start_x:0
Start_y:510
Width:500
Height:500)

8 6. MeX Mue TxH MY ENNA W NRAHY HE EHHA

3.3 ARBXL H XAQ HE Y BS

A8 A FR A 7wkl ARt QlE
o~8 Wrsl7l HAsiME AHEAL JHAE
AFAA A (prior knowledge) - 351
A, Agse AARE, 84 =39
A4 2 - & £3HA HAH FHeE B

dsliof gt

AeA ARRAE Y5} SdAMe
Klein (1989)9] <j&lA At Critical
Decision Method (CDM) (Klein, 1989]
o A3t E 339 2L AHEA FAF A4
I AARE ALEAL.

A

L

1 Baalw mer

2 TR A &% crolei oW A ]
=R

EFHA7T WEA Eo AR fwaf BrESs 3w ARy
apet

ol OWHE YHYN- R 9T

21 a| ol AEAS] RN AAE Wershe ChAl a8
njetoiAofia WobH A ol tishad AREANEOIA IR Tlo]

AN AR AL HY

UEmo =2 B® Rk W WYt S8 MBS olE AMS#
AR AURISE YASER 27

Stmulation interview 5%

¥ AUBSW WPRSE AFEANY AN 2H W WASE A
BEE AHRAL A AG UAEZ] #HHd BR JUAFEE AN DAt
igﬂﬁ T FARCED TTEE AFONA sinmktion ntarviewd
N

Ut & Information model 48 -4

CIolo] 0% WEHE AMEARPE EARol M ZhXlE use case T
N gFAol Y W& 34d

¥ 3. A% AR X|49 &S Fx
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Ao g FEA 58 AHEA FFA
AL o 22 K U2 3¥PE 4
At (Yoon, 1997a : Yoon, 1997b).

B2 -4t 1
AR ARAY FAN g HA5E
AN e ARe) BA-40 BAZN 439 A
23 70|t A% EY FUBEIN 4
B OAREAE GANE AR, T 84

A", "o/ e ¥4 0lEe 39 AFES
Aol s JFF2E JIX T Y & F
ATt o] T2 w} Aol oA A3te
984 Fol a7sHe F=rt €3 F e
o w72 Fol AFANY EA-o¢ 7
28 z314d 9ot 4. 29 7€ ESTIM
dlxel AR BA-sd #AE REE Ao
ot

08 7. T Sx-oia

- E 2 ctizte] 2o|EH =

AHEAFES B9 A F E9 et 9vF
FAMd-E Q1sta, o] wil 23EAle °
#d = Z1dEA €t (Yoon, 1997a:
Yoon, 1997b]). <& BW, FAF&7]A
27 "SHART A7 AR AR
Aelol ke IS 7R dee R §
A g ARAAEED €4 2 984S

a7gt B dAedelxd i 7=
7t olei BAE AAHES AAB A
Ae) 914 $FE ol Bast o,
ESTIMIME A5e9s) gned 24
siehg 913 29 89 9% 1Y) =E 3
229 BAE $EAL RAPEHE el
AR HR2AE BAE APRU,
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% 8. ESTIMAIIM Z|2E2te| FARY EH H FAHY X5 Tiet

- Al RS EXRIR|4 [Yoon, 1997a : Yoon, 1997b), °|Z&

Aeate AZAAL G2 A g A ESTIMOAM AHSAHES] A Auel 2 (use
Yooy FAY A ZAARE 7HH  scenario)® WRE dv FE/L FEHT
i ek olglg AXAAL sequence, use & information EFLE JlEHEY (2
branch, loop %2 R¥E 4 o 49

a8 9. ESTIMoIA AK2XEe] Use and information model EHE4

- AN ZxEafH ANAT 8l F3% ke EZ(toggle) HE

AR QEHo|&dE AMEAFEC] #8d & AL Ut} oA E B8 2AYHEH
o2 olgsty dv AW AL} A b Al2fQl ESTIMIA production rule
& 9 o 2A4dde EYES A o2 EdEC.
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4, ESTIMS] A8t QlE(EoA 4o} 75l

4.1 ESTIMOIM ALZX} QIE{H|O|AL)
=2l HIHE I8t 3
1) && =31M "ot
&

il o o

ESTIME A} 2845 Qeigols
9 =23 84F THEF AsE Nlez
ARase) QT 2849€ BT 4

FAAe dHAE gt A2 UHH |
29| HRFA =2d 249 H3t o
gHojok g ouietn, 23L& AMEAL
e BA-d @49 ou|gd Rz
& ol 83 AFEAIL ALEALY Vo] &
#ale AE Hrlshe Zoltt. ESTIME o
B4 e H8iA RE AFE9 =24 8
&E AN Hudd, E4-¢d 3’*7-1]9}
qu| A HB249 frame FHA T FF
9 &332 249 Mg FA ZIHE 5’3
7Ht} (28 10).

search depth_firstly; end
loop do

search depth firstly; end
loop do

display the result of test,
loop do
reiurn candidate set

function sequence_a returns inconsistent candidate set, sequence_set
inputs: Procedural-facts, and user-knowledge-, jacts -frame
Jor each fact in user-knowledge-facts do

return user-knowledge sequence set & sequence_set
Jor each fact in procedural-facts do

relurn procedural sequence set € sequence set
Jor each fact in user-knowledge_sequence_set do
test whether fact is in procedural sequence set

3% 10, HPEx e A W =Y I E

2) zZolojx|e AWM U =34N FIirE

ESTIME AMEZL 25|43 Qe o]
o] =83 24& FYUF AFE YgYoz 3
o] zFolujzle] YA ¢ 2L Bl
o} ZZo|nA) e Y@L HiHRThe AL
Ae|Hol o] AX 27 FItoa 22E9
1% B whgo] 9zl @ & JYEE FHoH
© A& sy, 2L B84 23 o

3 F B aT7AE o] QE|H o] A9 23} wh
5ol JAEAE Hrlke Aol ESTIME
Yy HHE HalA AA HRFTNA
Y &9 7|%H ¥eS A9 vas}
o, #4A 23" i} production
rule® use & information R¥|A zje}
H FRATAE 23] 7% € Al v
walA Hriet (g 11)
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Jor each fact in Procedural-facts do

loop do
part-analysis-facts € analysis-facts

search operation-part of facty
test function-part of facts
Schematize function-part
test function-part of facts

loop do
return candidate_set

| function ANALYSIS _BY_OPERATION returns candidate_set
inputs: Procedural-fucts, and function-facty

maich each Procedural-fact to function; end

Jfor each analysis-fuct in part-analysis-facts do
if result of search s ¢ existing’ then
if result of test Is not ‘yes’ then

if result test is not ‘yes’ then
insert operation-part and function-part to candidate_set

a% 11, ZEon|x|e) Lt W ==t Fot 7

3) |AtMo| 2lEt AT ZEElet QIE{H0|
A XB7ko| x3ty

ESTIME AHAEe] A4 H7h AR
g QEFHolae] AFETZE YFHLR 39
AR Ao gk 25 3 e
2 ARz z3ME Hrrgch AT £33
g} QlElsjo) A 2 F3te] 23A-E HRIYE
AL AHAEY] 7RAe ARzt fAMg
o3t QIElHo| 29 A FEo] ojFfE 4 3]
T2 AAse JEAE s Aolth
ESTIMOAA = Z34 BIHE AsiA o5
uha o 2 YA RE AAs AF S
eyl

a) AL T, o AF T3 AuiBdARA=E
ageh & u, WA AR} e BE 7
s3e) o] BALES @ ’:%‘” oItk

b) DIFF; € % AF Ti¢ Tzt &n|
@A) Fgolck, )AL awst axktt & 7
2o 2ol DIFFyel dsizich, 2 ARE
A=) onzt fA ) 71E A5l wabA

282 DIFF;¢ DIFFE g3 4 9
t}, 2 d#g ou At ¥4E ARE ¢
ol o] FEY o7t AL A& GA¥
=
DiFFij= Zk:aik- a jk,if aik) a jk

¢)DIFF’ ; & DIFF;E &g 459 ¢jn|
AAR=e] Fog 715 BHF} ol &n
AR ol Zzke] AT} T e ©HE 4
2Ete] #A BA=EY Fe dREeR ¥
©]%]7] WSojt}. DIFF ij= DIFFij/ SUM;

d) "HHeR Ave F AT L j9 vl
AP AEEAN, T AR, jo tElA ot
Zro] A4rdrt.
Aij=1— DIFF’,-,--Z!-DIFF’ﬁ

ESTIME §] AXE F3A 4 AHEA
Ao 2% ARete +H3 498 UH
go|2dA A= Sl 71%¥EIY i
T Ags 729 vwdte 23 FJ=E
B 7hg,
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4.2 ESTIMOIA ARSA} CIEH0]A2)
=25 Wt 7

ESTIMoIA ¢lEj#lo]2e] A48 ¥
71871 g HRES 371 v - o#
# (layout rule), T2 T4 (organization
rule), A9 % (selection rule) -~ && &
€ 4 Aot

A 73 Aol By 249 9

Foll g HA7EE AT Relw, A9
FHLe AR FAd oA <IEHo] 29
B33 84 Ad7|en HA8 8483 ¥
&yl g FHt, JEln 7R TS
B4 8489 FRo hEiA AHH &
A7 =l o 2 RE F&F WES T3
8t g Aojt}, ¥ 4% selection ruled]
g HoE)

TYPE RANGE ACCESS | SELECTED OBJECT
Type Number Selection

Numeric Continuous >1 and Single Scale or scroll
<=60

>60 Read Read-only field

Write Write-only fleld

Alphanumeric | discrete | >1and <=6 Single Radio button

or numeric Multiple Check button

>6 Single List(single)
Multiple List(multiple)

E 4. ESTIMA2 B2|H Qle{Ho]a MY 74

5. ESTIM2| & : &R
2 gdde wH3E7 48 oA

ESTIMS &84S AZsed, 9718 K3
A BRAEE7Y 871A] AFo) dig =F
EEQ OCD% 7k A Fo tigt HyPA 139
Use & information =¥I} 47}A] A8}
A4F8-E 4dg3Act. R 2 ESTIM
9 #84E AFIA] A8A ATENY 2
e} AE7te] Brlet vims] Bkt

5.1 ZAt0j0Ix|ef B}

ESTIMe| %7kshe 2% olnlxE &9 2
2o EAL @A) ¢ FEoE HoH
E @42 & (primitive operation)¥ 2 F¢]
BAge F@3A db|Ale]de] HelE {3
A AFste FEZ(control)ol WisjA oju]
A& metshe Aot} o|AER 77 de=
Zoluzj g Fehz2olv]R]  (navigational
operation image)& I V. 2¥ 12+
ESTIMS] $3g37 04 ZZolnx]e]
£& AN Ao FYAL AFE HJHRE
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oz EAHE Fobhe Felw, a7 13 oA “change’de BA7 Foldl eis o]
& ESTIMo| ZF|uxE H7Igt Aot} 2 FoM A= & 2719 22 wE M’
a9 1304 B e go] AR AP EE S oFoiWE & 4 Yok

a8 12. ESTIMY StlgEZolM M3t ttei=Ztololx| ot

“Set Date” Opeartion enalysis

(M ->CHANGE(X)).
(M+S ->CANCEL(X).

(WAIT(X) - CANCEL(X)).

(M-Lorg ->SHOW(X).

(S >SetTime (XYORNEXT  using —> Inconsistency).

“Set Time" Opeartion analysis

(M+S >CANCEL(Y).
(WAIT(X) -> CANCEL(X).

(M-Long >SHOW(X)).

(S-~NEXTOR CHANGE(X) using —> Inconsistency).
(M->CHANGE(X) ORNEXT using —>Incomsistency).

(M ->CORRECT(X)OR CHANGE(X) _sing —> ncarmistency).

28 13. ESTIMY ¢l =Zto|o|x| H7|
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ASK “SET ALARM ON"

(User' s expectation) (SLEEP — (SET MENU (ALARMON)) — ONOFF —
SET_TIME — SET_MIN — SET_AMPM)

{System behavior)

(SLEEP — (SET MENU (ALARMON)) — SET_TIME — SET_MIN — SET_AMPM

-+ ONOFF)

(User' s expectation) (System behavior)
(ONOFF-) SET_TIME) (NO)

(ONOFF-)> SET_MIN) (NO)

(ONOFF-) SET_AMPM) (NO)

T8 14, FHEET| gt A x=apd ®oIESe| ESTIM H7HEn

5.3 X3t 9 9| 0|2II=M Agsla ALARME OFF2 & 4 318

vigle WhHo QEHolAE WZA] AL

o] BAE AHEA} ke 22 € AR B W/3AE & AR o ON/OFFE

7t ARG ANAHAA AgHeAd dF b ¥ ¢ J=E FEH ok ols AMHAL

Aoz ESTIME I¥ 159 22 ZHAE 53 A4 &% & Sl 23] AFHA

AgdiEet, 2 1594 HY, AMRAELS Y02 i EHagt 4o IHo] 3
95 ALARME &g Fo ON/OFF& Hoxa Ug ofn|gd,

TASK “SET ALARM ON”

Control Availability Test

User expectation: ((SET MENU (ALARM)) - ONQFF)
System behavior: ({(SET MENU (ALARM)) - SET_TIME — SET_MIN — SET_AMPM — ONOFF))
Result: INCONSISTENCY

User expectation: (ONOFF — (SET MENU (ALARM)))
System behavior: ((ONOFF — SLEEP — (SET MENU (ALARM))))
Result: INCONSISTENCY

User expectation: (ONOFF — SET_TIME)
Systemn behavior: ((ONOFF — SLEEP — (SET MENU (ALARM)) — SET_TIME))
Result: INCONSISTENCY

a7 16, fUEEV|9 =% ol&7tsYoll tiEt ESTIM Bkt
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