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Abstract

The rapid development of information technology and the internet make the
technological innovation pattern changed gradually. User centered design together with
the people-oriented thought attract further attention. Interface design, as an information
window of the information product, has also paid more attention on the users. It cares
not only the functions but also the usability of the products, especially the user
experience. Mental model was originally known in the cognitive theory. The
excavation of human cognitive model is a study of users’ cognitive process and the
usage habits, just like the excavation for the demands of the user experience design.
Since they have the high degree of consistency, experts and scholars gradually used the
mental model to analyze the usability of products.

The paper was based on user experience design, and analyzed the mental models
in interface design. In this paper, the users’ cognitive mental model was divided into
two kinds: the macro-forms and micro-forms. The interface was also divided into
explicit factors and tacit factors, and the explicitization design model of tacit factors
was present. The paper tried to explore the experimental methods to capture the users’
mental model which can be reference in the life cycle of product design. Meanwhile,
according to the user experience design theory and the knowledge of the user
requirement analysis, the design model was constructed based on mental model and
the user experience design process. It described the common design methods and
documentation output requirements at every stage of the product development process.

Handheld mobile devices become more widely used by people. Because of its
portability, the complexity of the usage environment and could be used at anytime and
anywhere, the hand-held mobile devices should be ease to use and learn. It could not
give the user additional burden on cognition in order to avoid taking up too much
attention of the users. This paper selected the handheld mobile devices as medium to
design the "SmartAngel" phone system software. Through interviews and

questionnaires, we conducted a user study to allow users to participate in the design of

i
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the entire design process. From the research of user's mental model, we established a
prototype of the system and finished the interface design. At the end of this paper we
conducted a testing to evaluate the usability of the prototype, and verified the user
experience in the mental model of interface design based on the theoretical system.

Keywords: = Mental model, user experience design, interaction design
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1.1.1 HRE R

EERARAABENGRERE, FHREARCIFRSEELEL KERKZE, UH
P, BUA AR B — DS B . R RHE R R @R O,
BAZRARIIRE, NZANBXiEEHFHIhEET/RMERF R, BHREEM
NHALRE 2 5 408 P 8 2 ik A,

F P 4K%6 (User Experience, UE) RIgF PR & (BEYF=RMIE
YRR RERFHEIRTRIERPOBERZ.

EEBHEANARIHE, AFFREERREAS S ANFENTELRE.
MIAERITREITER, BRRMANZERENEES—, ERBERNRGETR
SR, RERTREAZEBNEN, BEERKMAN “B%”, NEF A1
BionfE, MWL FIhEEZOZA, T ERAERTESAEREEMTAIENRE
BB TTRART, XS R AR A A R A P AR

P 4A5 %t (User Experience Design, UED) HI.LEHEZMNAFHEK,
EFANIEEANTHEIRNER, SE0K. 7. XEMIERTETE,
RUAFERAFAERAIRGEEY. RIFOAP BRI RS RETREA, 28
EPmEEAEEE, BN aHE. ERAERED, WIEXNRNA AR
Ek, BAFEMMOAAEE, FRAPERBETU—MBEAR. A% —BAREF
fy77 AT R B AT R AR O 2 —. .

DERRPIR L TFAMKEER, T ANMER WA UED x5 FRA
PRI SR MR 0 R — AT R P A KURME B SI AR BSE A28 R 1 & T
REFRFT & H PR e TSN MOEEE, NWAFERENRZRSES
Wi, % RtNEARFNAFER. k2, WRAFEEAIETER
ARTURS, BEHADNTRTOOEEE, W™ RHeRAERIK, BEAP
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ODEEYEIHRAERZHEENNBHFURBERET HFEEFRL, £AF
FRMANZEER BT E LB SR BT T @A, &
EERTT A, AR F B OB ERET THR, AUTBRARNETE
3, BR, RE, WBREASRAETHTH.

1.1.2 ®RIR

UED BIFT AR ITREESE, M 20 tHE 40 FAKURAREABERF
FLBRMFIBRBANARL, LUTHEME (Usability) 1 “LUR P 0B 8 (User
. Centered Design, UCD)” BUg&al, HEMEILA RO ARERYE, #
IEGFEIAFER, REAFHERHELE.

¥ AR5, UED MR 2 T Mokl £ i1 5RIE Jakob Nielsen % APTAAT itk
&, Bitn &N BHERARIERREKFYE;: Donald Norman! "4 )
LRI AR OEEH R, B H R P E LR ADAERER: Garrent!'
Wh, AP RAERIEELE. 412 CEZ R E LN EF: Mahlke!')
%%ﬁFW%WﬁﬁEE%&%ﬂﬂ%@@?r%%@ﬁﬁ%ﬁmﬁﬁﬁﬁFﬁ
RSN HIER—E45: Rubinoff M2 i B P ARIITIN P iEFR: M.
A%, AN E. BRFL, THEELS (Usability Pro-fessionals'
Association, UPA) BERER —FE BT FES, 2009 ERTHESFEHR
“Bringing Usability to Life”, B 7Eib 4 & HIFTE 7= M AR iF il 2 F - LK.
EERN, FEMZER. BERE., LgKE. T RE. KEBERE. ITHE
ITRFESHHBRITHRWERE, HRANZE. THEURAFGRiRT.

FEF=NL R, DLAT AR BAR A SR F P AR I R E B A IT RF PR
Y, CEFHELEEHLFEAAE. EHA, §AFRWBLTHXHFRAR,
W AP ERRTRR, TFREAXAGHTAEERTS SRR, &5
W& H T %1t DNA BI#EE, RAERKTERST R EKTH ZEMALT dstrict

2



PLRFBLFARI B1E i
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AP EREOTMN, BROAF R TEERRARNTRNTE, ETEH
BRI AR T HRIE AT AR AIRB R . R R R MR A/B WK E 7 M
BT EEURET AR WALT A A RREGHERTT, SEELH TR RS
NEERRS: BEMAFEREHITERRMAEAHIIEELERLNH
FARER, UxERMAemMEfmikit; BRT 2006 £RILTHAPHRSHE
B, RREETHAHRMGERRT.

BEE UL P oA LR BRRA, REHRAARMBTARITFEEEN T
AP CEEERAANTEEREERN— M &AM BRI AR
1, RIFHRETANTAERZEPXR, LEREESHAFEFNXLRET
B9AT o, [RDRRE T 2R SR 25 A0 5 R 0 D TR o o

ERHANTEECEEMETERTRTRERT —EHNHESNER. Wk
BA P ROEERER TR R PR AR RTHRBREL —,
FHRA AT ULEREE AL BR. —BORAML, REERAXNR, Enkt
.,

1.2 BIRAEXEEHH

1.2.1 HREX

BEERBBARNKE, MEEFRAR, #3T AMIEBELTA. THELFA. 4
KRR, NTTFIETBM SR ENRRZE, TEM M webl.0 FHARZ
AE) web2.0 IR TAANERPISHE) T MRKEESHE, Mt SELTE
YHhBHF . £ TEEHSTHRA PR EEWT T RMHHRL K EHH
5. LVAE RO &I R ERE R B P O RIFE .
M webl.0 F1 web2.0 XA S 5EEIAR, RATATLAERBERIR P OEENE
R WE LI FPARFER (EEH B 1 TUELAFARMEEHD.,
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2.1.1  RAPERAIAPARRFHEX

Fi P43 (User Experience, UE/UX) i8R FEMHA—NFM (Rk$) BT
BRI OEER, RE—FAEWHIMINRL, FHE-EHNIHEERE,
FANMEZ A BEEDREBINDEHNESR, XRETEMAFRELER
TE BT EMRRRELERSFN. AR FE-ARNMGAFBE, HAS
PR30 B FLHE R A6 65 T8 5 F P R I T S TR 5 S IR T AR RN Y

B A58 ¥3t (User Experience Design, UED) W21 A F P& R )
B R LB RN, ERENERERRIEIET, AMUAEE
EHEERZ O A ME—BSK, REIFMER. EENMTRARES,
RE R REE LTS SRS EERNAR, B TRLOMEEITRZS.
X RERIE R A RN TEZIRBIGRE . ERFREXT, BEHTH
HET EWHERARNFEROERE, EETREERARAIET. KRR
HTAXEHRT, FRBEEXETETREZTERRMRARYE. WH, ¥
MEOHETTRZE, MBERAF SRR B2, A E S S
ARMER, *RBELANMZEESRREREFHRET, XARTAERRD
i, EEHHIH, )

R P I B — NS, AN —MERR R ERE, BHRm
HBHBE. B BTHMERHANRERERANBINERRY, ¥ RO
B2, MERF. 2% AGFSRE, ZEREWEEERUEE, ULRES
MRE AR EXFEERE. REEFRNESBMANER ESHT AR
AL

NGB 5K Donald Norman!'2H: AFAREHE™MEEN—TEE
HkinE, R—MS5THEMAXHES. MAEBLTRRITLEZRE, RER
R REER A SAE R SR,

Lucas Daniel 7 2000 €45 tH 9T P ARIIE X, EVABE T ZIE
F. fiig: A RRR R SRR — = S E—TUR S R EIBT i BT
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. B, WREIEEE R MRS REA RS RN AR,

Moeslinger A4 F PR 36 I 1% th 52 B A %6 (practical experience) . BEWL{ALR
( sensory experience)f11E B4 (emotional experience) =4 HI L, A FIFE T A
R EFAR— RN EAREETER NN AMEERF 5% LA,
BREERERNENLETHEBEE &Y,

BLUE P 5 0B (User Centered Design, UCD) & UED [ B85, &
WEFRITRIEFL “APRER” iRE, XFHAPRENTER HR&t
“aEfE A", AP EERRL RS, AR AR AR E 8 LR
EEEESSN “TRE”, RESAP-AREFVAFER.

2.1.2 HFPeERHkRE

(1) BHIF TV

S A T B A R A A (SR TR ) A S, AT 1R
FTHRARKBHLIS(C H HIHL BRI 7 £ BN NES K2+ 51t g
Hlo
O fRUEHEE AR IR EENR ,

MR SR NN EBEAE GEFER) TRAMAEALE SR
THASESHT R EAITRE, BRSNS GRS KRRE, &
B AR EOFEERERE, TRHENBITER

(3) B} A P FLE (Graphical User Interface, GUI)HIEX

GUI ML T4 SR S EIW. EESHANFTLIFA. BT GUI RS2,
WO T RS, ST T ERRRAEAL, S AL E A A AT
BB, THETASAR, CHOHIUERE Rl AR SR KR

@) MEAAREOHRT |

BB ARRIIE & HTML RAB A MM HTTP % T REA 4 31 % 55
R4 P R HRE BT IRE WWW B B854 %4 Internet B3 HEXHEA
PR ERAROSARRER, FOSATEEIN, mERsI%E. MEmE. SK
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zhm. WRIASE.

(5) ZEIE. PHEENERANZEHB

CLERIEL s 0 AR AT HHL R RN LU TR, B RETFH AR
WHEALKMEL. B, AL, RIMTEINAINERNREES. WU
BRI E AR GUI SRR Z W ENR RIS R AAN LR ERIEEEN
HEBEWES. F5. £%. UK. REFHEA), T, RIS
REAT WE) T EHAFBATZE, ATUREANZEHN BAEERE. il
. ZHEAEMERANZTINRIBER — PR, RE— R AINE, EAN
THERRES, —AKMEFAMME T SMA TR .

2.1.3 HPERRHEER

HTRPERERYE, EEHIEPEUEELE. BREZHFEE TR
SR P AR, AWARRIN AR R D SR EE.

Robert Rubinof 2004 & H 75 LA E R P~ AR LAHXBKMNEE:
& (branding). 1% F % (usability). 31 E (functionality) il 4 2 (content)"*), i /=
FISNERE XA WE 2.2 ME 2.3 fiR.

The User

Experience is

made up of four
interdependent
elements,

22 HPFARHREEEE
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SAMPLE COMPARISONCHART

Eravoeny

B XYZeor
0 Competitor 1|

J

K23 APaREAH P GRELEXE

Garrett iR4F B CZFEREM BRI A AT HNERESEH TAZA
BRI PR A I vt D BRAN AR, WA A 1% A Y i B f % 2 Strategy ).
TEEE(Scope) + ZHIE( Structure )  2E#JE( Skeleton ) . 5 /Z(Surface)iX JL
ANBERIFAT PR P EROEH, 24 FinhAREREZNEKE.

Elements of User Experience

Jotse jarmes Gasrent. 2000
Concrete Campietion

| / e (et / ‘

Abstract Conception

K24 HPARRERZKHE

2.1.4 RAPHEREHTKEE
F PRI % LR B MO S e TR P A sk g4, P AR i 3t
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ERERIEE. FREEPARYE B A &R AU RTRAENR. £8
fikitd, WLREABELAEESENTE, TLETUTHAERNTE. XT
ARAENRM TS EREEMNTHAEIREENPSHARR, UTERKTRE
AR FEERAMRT . B 2.5 BB TR E.

BERP&EKR FAREA IR RIERGHEER

- rm e ot S | S
l
-« witEE [ | @it AR -
ETTEN g'"éé}'{;riié“' e
T O R PR
oy ﬁgfﬁﬁ ﬁgﬂﬁ?
T HB | DS | | AR
BN | e ‘:::::::::::::,
S U ey | U g
frmmmmsm—mey v | i
AN | L gﬁfﬂég
oo ; L (Y
Afl t@gﬁﬁr Resiacl
Cmaay | LoTTE

B 2.5 AP 3REITIITE

2.1.4.1 ®IHAE

(1) ScamE

S 5B 2T LU R T AL S5 15 8 DL B R P B B 4 o S T34 T
(S TG B, WX R R EREA R T 0. RN, SSREEER
POTAEHAET, WBHBREITT LU T RARA P AE . 5007, 5RA
AR, RARE AT TP AR R BB,
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(2) VigkHngE s ha
WRAME DAL ERRAI N FERRERERL, 24 RKKAE
EE), BdSAPMERLSY), LAFXNFRRRELAEN.
(3) BEFFRAFE (Surveys)
RAEXGAF, ARAFFFHEEEE, EXTAFPHRNE. AETFRS
RAERMEN, HLEHRERIINYN, BREERPAHER.
(4) HE )% (Questionnaire) !
MREBRFEE, LR P EERRRIRE BB AR
(5) H&E4&ER
SEELFHAREHZENEERGRFA RENTE. APRT—&F
SRR, BEEEXMRTIRARNR, EXE—RIINESHRN, Z0 L
WEHT AP FERERNER. BEBF N ES LR B3I,
© (6) 1£% 53 #7(Task Analysis)
BEAES DT R PR RM (= ) R B iR ARET R, IR
(7) F#I(Use Cases)™!
IR FEA R P A M= )R B oL, B BT, RO EMERAT
B RFENARIT .

2.1.4.2 AP#RWITHE

(1) /1N (BrainStorming)

RUERAZFEGRETE, LAPFRBERESEHRT, BREBRR™

AR (NERTEEATEYE), BARFEHRALRITARETK.
(2) F /iR (Persona)?® ,

WA LAFR A PSR (User Profiles), 7] LAUEEAF P BIAN [ 226 R L AF1E
BT R BIBAE i B A UM AT XRERFRE S AFMREENER
H: AAGHEEE (Gl #H51%), BEFHER, HEALR, WEHRE, ZEM
;P FRMESE, AT EBREAUEARRA MR eE— kKNG E, SRt
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H\EIE— P, XEHPRARENNY, ERMNELMAPBEERTR,
BirEY, ®irANRSEANMEMADRITFR= M. NZERTBRER %
ARGH—NAEER. X UAR—AEENA P RS HEREHRE KA
B RER, FEIWWHITK “BiHR—RAA—E%” BRREX
(3) 15458 (Visioning) P9
Ritm A E R AET AEMERAT R, EXRXRORR, DR
NEEIEE, RARFIULFENSTFELTR. ATESHMEHIIZR, REFEH
HE., A E&FENSTIEAEIREES, LEFNSTETER, BFH—
MEANBRTR. BFEAROUET M AGKEAERA RN RE.
(4) HER (Story board) P9
R EEBRENAT . BHTENRENSR. EREBRPHHTZIE.
(5) B ERLK LERE (Design Concept)
A m M AR S RO RBHERE, BHMERWREMEEIIWHL
BLE 18] R
(6) EEEit (Prototype Design) 7
RREERBEABRERITUA TR, ELRITRIER AU
TR 1 37578 '
(1) €F 434 (Card Sorting) ¥
EHAEKRE—FiLEPARE B S AR EBRICHIRSFEBFE KT
. WA RMAEBABTNALER, AXEHMEG-HEEENA
LER.
(8) WA (Writing for the Web)
Xt (R AT A LR E, . AP EEWES KT #5= R RE
BIRE. -
(9) 47t (Parallel Design)
St A — AP Ss (P2 R)IEAT 4 TR R T, AT HBOE AN BET R
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2.2 TWHAEIE

R (Usability) 8/ /7 BERRIF LR RARITIEE . XEME B~ MRt
R P RER P EREEM, ERRARASERETHERER. EA—M#HN,
TRENAKRECEE THR2ENERERMTE, RBERETHITRIREF
RFHS, B, FZR3XHRBFIH—NEREBHATRE TR,

2.2.1 AHA#ARNEX

BEERFRAENRERAAIFERITRERERME, 1980 £RFHEH
T “HAPKEF MRS, EHEMAERBIRES, HEERAVLFEE “a]
Rt 82,

EXMEARNMATRAET THEZEX:

John Gould Rt R ZE-F 20 tH42 80 FERFFR T —HFFR A Design for Usability
(GOUSS)HI %, EREBTHRALBEZNEN. ENETFXERZENLEF R
BTIXR, HY&EZELMNERLLZ IBM AF K 1984 Olympic Messaging System
(GOU87). EHEHMEANEEIAHM, WTHR: RKEAF. ERERT ¥
AP, AR .

GB/T3187-97 MWL X: EZR M5 BABBRRERBTIRT, P8
VRTERNTE 41 T A R0 E Fy s 220 BB () X 18] P4 AL T FT AT B THRER A HIBE ST
ERFEmAEN., FEHAESREENSE R '

Shakel (1991) XA AMMEN: FWHMERERANR “80” GRBAKI)E
), ERAESHFRMERETCEMAFAER, 2dEHINNAFXEF, &
FEMFEERF, EEpiFEuBENEE>L

1S09241/11 PHEXZ: —ANF=dm g E AP ESEN LETXH, &
H. BEOFBHERERSTE BIRREE.

Nielsen 7E (7] At TF2) 30 a] FtEIX — 2 WM R A& B Ak 2 s AN T
FtEEYE: W3 (learnability). % Z (efficiency). A[i21Z# (memorability )+
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W4 (errors) FHERE (satisfaction) P,

2.2.2  TTHHEEN

RUGRAFREVAPFRAFEZTEAMNER, —FTEHSHAPEFHAR
mIFE X, H—J7mEwH el ERRZER.

X, R, MRERENTANEREEEUEEEE, ERETLE
R AT RN, LB RAFERSEA TR,

wRRHY, Eitr8 5 THAFEERN G THAFEH, FEETH
AERFN: 1. RE—AFHROBSER, 2. ATHM; 3. EREN: 4 RBER.
PSR T XFEERTNOEREFA B ASSESNHSE, BETXEFER
e

Nielsen 2 S~ FE B THA RN S BRM T AARE: BRERANE.
KA RES . BAPRZIZEREIRAD. —3, RIR. ERTE0E 1R,
PaEH R, RIFIHERFER. B, HB3EY.

2.2.3 RN

ARAMEEZUERBARRE - XEFAF RN ZERRER TR —HT
WSHES, RERENSEREERGSTRAEBRENEE, DHRBA 3R
FHRAKGER, RERIERATHOTHERRE. IREELBOEE, FEK
BFMEOE SRS, B, AANRTSHEREM FRANRERNS
iR, DARFEMAERE P AILA A ARG T R i, AU R AL
Hama M.

(1) B

i B ER AT AR L BRAITH— T %, E—NMURAT, $HER
BNMERZRA—8Y, TRE—TES. BF ZRAFEEA SRR
Ak sk AR, BZAER.

(2) HRPRE
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PR R T AERK—F, EHTHMEERNEP RN EREEES.
AL EBEERANFTEARE: 1) EELHITERES, KEFA
AT LR B HA ARFE By 2) BRI R ERS R P M ES), 7L —
MERMEEREHRESRENGER.

(3) % HiRPY

ia) E AR B B R, WitEE S &M A RE, RAEA P
EAASEMER R ER. AFREERT AERRITE T 85 & R E R R IEW
51&, BERTHEREE.

(4) BRNXiIFME (Heuristic Evaluation) B

E—MPREA RS P R E, URAKMXERTLERECEHLNT
Rt (Usability) #0, LURBLAE RV FHEATAEEE, FEEIEARETE
BITERTEENSESERTN. BRATFAEAER—M “BMTHETLR
751%” (Discount Usability Engineering Methodology) 75i% . B 3% (Jefries et al. 1991)
ELAMIEE, BRAHHERE—FHIEFFROTHEIRLE.

(5) INFIFEZE (Walkthrough) B2

WEEER—MER, BMEENBSTHEERA, —RBITHARRE
FEMBEXRE (AP TRERTRENER, NMKHBEAEEHRERNSH
LA

(6) BMFMR (Software Test) B

BARERE, BFHET IBMAE, BRIANERKMRERTE, EREF
i B i B &R L bug KIIZRE .

(7) THME (Performance measurement) ¢

F-HAPNAFE —EMEImTTR, i “H R, AR SRRENE
FREELZ KA, XLHEFRARE R SRR e AR iR, #
m, “FPRELTRNBEELEN”, BE “SSHMAFRFREEDNTFET NI
BERERNES".

(8) EREHWIM (Eye-tracking) B -
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WL KM L F A X BrE IWMER

IR BB T LA R ZE RS R R B R R S T B B P . IR BT
HHG IR S R4, RERETLR S 00N R, TG BRI R = %
EHRRARE.

2.3 DOFEERH

DEERMEANBEEREYMERLREN, ERICZRIECIZ TR
SN ) AR S B A ME BB — R R AE, T LR A A7 KIS IZ A xd
SMEH TR ERMRE R EANTHRRIL, WEER RS EB A 5 H#EE.
T, @RFNEESRED, WTiESHEFEFRRSMFE DT HED.

2.3.1 DEFEEKEX

DEBERBYI B AR 2 O0E¥K K. J. W. Craik 7€ 1943 48 H, AN AL
WETEWERA LM P EEHEYFRGEIER, 7R ZEETN — &R E
PRI, X P8 B M S S A BE SRR A,

NG, AL 2K Johnson Laird F A /a8 AR 2R 156 B3 AT 10 (o] 22 4%
EEMREAE A HRE, W OEREERLYENFMF LINRT BOmSE—
Hfats, RAFKNMEEEEHP,

Gentner 1 Stevens AN L EERRMLAFIMNBRZTHERNGER, AFAT
DURYE XL B M B BRI AT R IR A e, BT AR AT,

Indi Young ¥R SR AMNMBINL. BELRE, BURIITTEIN
TS A BN, Young 1, LEHEBMHETHIAEM, I XSH8E
T4, BMERTA—RFI1T R B3R B (affinity diagram of behaviors) K 2HLPY,
Bl 2.6 B~ Indi Young LMEHERIAT HEME.
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BT KW FA B X g XREE

Get Dressad

>

wahan kysut! Eat Commute

T
iefelfs
ifs
i
sjil

I

it
i
lfs
{1§s
1H
fit

if

M| fsefeie

TEEHEE B EET =% =
HE B = -
=
= o e e
= EEME

B 2.6 Indi Young M RETYAT A1k

MFREHHPNARERN S, LERER—MIHESHAMKRIEL. €
DENZK, WRIAFE, A, #RE RN SEREP R OERLEE
FHRANGEERT, AeEBEHLER, EH AT oI LUAEAMIEH RE.
AR LB T A S REBCRERUBER . NP ZERNTEE LA LEE
AFREARHR, UT BRI ERY.

BHERE, MERMRERMBEENFERLRIZY, BRT —MEE st
FAESFWRIAR, SENMAREE N EERIARGRE, WAMEERT B8
DERE, ERRFNEY, REEFHIR TRARFELERMEOSEHEN, LEE
B A MET BRI SETRE .

2.3.2  DEERSE

LEERET A RN RE R LT OEER S SR P 017 X —12ik
A, LTRSS A T ST & X TR R — NI R 3.

T 5 AP DB RICRE R T R ST R B R, BARRLT,
RERH TS A FHEH, FEURA SRR ERBEGER. BRFHE,
BR R H AR P A AR RIS RS

AT M $IE T REMEA TR R RS, HBH S EAS BN
. DEERRET AR T B EFOMEER, KA TS5
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WL A28 - 2408 3C B£2E  AWER
R, REBHNTREMIXNFTERAN*GRZZNERRL. ABZEAVAR
TMELFEERFAFE T JUAE RO E R,

Norman £ P 5RSEHRXLEREY RS A=A 5 OEEREXIE
B WA (Design Model) A P8 & (User Model ) Fl R 45 X % (System Model) .
WITRBRER A AR FERANMSER, AFERRERFESRARX LA
A EFEROBSEE, REXZUNETREWEEH®., RitEHRETHK
BT RAYE, ENAPMRETANTESERS. BEEAT, FREFPE
BERHER S8, WE=RK AR

Alan Cooper LA F ERGMXE A H=SAHE ., LHER
(Implementation Model). A FL & A (User's Mental Model) FIRIIER
~ (Represented Model). SEIUERIRIA T HLBMBEF WA LRFTLIE. AP LEERER
WMEMAFPAEERRETENRE, £—F AMIEND LRGN —F R
B, A—EEXRMAZE NI RIEEN R BT IfE i
BEAGHDRRALAF NN, RAEHEAFOEEBE, APaRN
ROBAGERAMEREY, % 2.1 % Norman 1 Alan Cooper 3T LRI 4)
Rxfte.

2.1 LERBIR SR

Norman Alan Cooper
pa:t «—> RUER
R RER — AP LEER
7GER | > | SaEH

Martina Angela Sasse HUEFIAMTIGL, HEABLAC AU B0 B RS — 54
WAIE, HRITEHOEER, BAED, RHMR A S, FREET
FARRMEAER, HER . IS X TR RS EE . RARE.
BT,
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2.3.3 AN EBLEER KT

EANNAZBRITFTIK, Alan cooper ¥ PRIRIEAN =M ERL, IS
TSR A AR SRR R R, BB T R L B A
B HROA S, WA RERKEA A LS, Noman BdtEE
WBR R A IR, 1348 % T ORI MR Tocset, R,
TR B AAT R EUREA: BT BBl R . Grosslight
BARY, CEREE— RN, B, RISRGRE,

AL, LEMTARR 22 FIRAHE O, _

R 2.2 LEETIRE

FFAE Ei::p4y

” 0, AR
AR AP L EE R RATERE R 2)CIZ LA R 505 IR .

AREM R P HRIZEEER B2, FERTE LAY,

THEB T | AP RO EEBEERUNRERRETEESRE.

AR RAPROERREA—E T 2R, ATRFEXMELTERMT .

Zortt APROEERETE RERGHEENZHRREAER.

2.4 EKENGE

FEHN TR RRAA AR, TR TEMLERERHERE L.
ERPARRANTHTRNS, AXBETHREX. FRERBRELNAF GRNE
%, URERP AR ITERNRHRESENA P AR BOT R TE. £
RHETIRE—=NP, SEMIETTRERAEREN. TR R AT RS+
FERFEN. EOFEHEE WP, BETLOERBEKNEX. 2EMLEREIE
fit. AE=FEEE, 2XULSBIBRSHTHARE,
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FHLAFB LA FIE APARTEFOLOEHERET

FIE HAPBRPETOEEERR

3.1 HPEBEPHOEER

R PR SRR A SRR F X FAME SR m IR —
BH, BT XAMEFYATIER, MT¥S . BRIMESY. LEEERR
MUEUBB AT T A, RO EERE, BATLEEHRMEDIHER,
MTTFRIN B B R AT BE R A R FHE

@ﬁ,&#kmﬂﬁﬁ%F%ﬁéﬂﬁﬁﬁﬁﬂ,Uﬁ%ﬁF%%EﬂEﬁ
Fr=dh, KA RFHAP AR,

HTHELBRMEWMIRERNESR, RHMMAFAX TR ALK DEF
HERANER. MR RAHRIERRTE %FM@”ﬁi,wﬁmﬂﬁﬁﬁ
BIRTRItE: R MR BTHERER = R

PR A PSR SRR I E 3.1 s,

T

i
| l‘
|

[l

]
I
I
]
i
i
I
I
I
! .

7]
i
I
I
|
i
I
I
I
]
i
i
I
I
|

i B ——— >
B 3.1 PR A AR R A AR R

3.2 HAP#&BRPLOEHEIFERR
Mg %t Norman, Alan Cooper %% & FIFFRFEAT HHTIA, AL LEHER
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L REB L AR FIE ArARPETFOEHERENERG

AP
D ATESWHEBERGANNERLEHEE,
2) ATHEFABWAERESBOHMILEEL,

3.2.1 EWLFHER

EMOERR R P E A SRR R, SR A S B
BOR % R R A O S k. ZEF P AR b R AR 7 R ey
AR P,

EVL BRI BE T P AR i, HERTT Garrett 4R9E 3 % 4 K20 M b it
AR RIS T 03 50 34 45 tH A PO o A 5 TBRIRR, Tk P ot 2
(Strategy ) TEEE( Scope) MIiRiF, EEMMIIRFRAHER, 5 HM AR
KEHESREMNT. BAIE 3.1 PR,

R 3.1 B EEE ARG RTT %

FULFEHE | NA PR TTi% L
I T A0 P B A O LEEHR 7= S L
& BR. K. &R e A
H PR R TR
HRTR: 4
D mEsR BAMA AWt
Pk P 2) KEER RPAERE | ramy
3)  tBGR {E A=A ty stk
4) WEKR WER
5 BREH
TR
g _ BT TRARE
FRAID R,

3.2.2 HWLEER
PR R 35 P e P S BRSO B, o B AR AR A A
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UL K280 2 A 4 3 FIE APAERPEFLEEHROENT
B, % Garrett WAFHAREZEPHNMZSEWE( Structure ) + MR
( Skeleton ) « FE E(Surface)X JLANNEH, FEM R FEEETEHRIESNIED
BERE.

HTFARMEZ BB ZHRKR, EEAFERKNIES, APEgArkES,
MAERIFHITRE, FRAFWLOELENSENZY. TH, HTFLOERR
FEATENE., RRMSRER, €887 &8 ST ETRER REL.0E
- RERY AN B o — R A

Hit, AXEEXRFHWOEEEN TREF LT LA EEBTIIA
EEH, EHFROEREXN T RERTNENER, MiFEERERAFHOE
REL,

R P AR IMZE R = @A L AR P RO LB AV W AN B

1. RE\EAFWLK. TUHERMR. MEIGRS, HAF-BHELER.
A (TTH), MWEFBSEKXRER, HEIhkE.

2. REyaehad TRERITSERGHH A EEAESE R ®itaE
8 ¥ B2 M (metaphor) F 31 /3 7~ (affordance) S5 W iF FEUE WL A F 0
A, BRA S EIRA . ZRERF E— R TREAIMRAE, BOEREL A
EZ2RAIEN . SRURFIEEEMLAEHFHOERE, TETUZELK
FABTRIEEL,

3. AF#fE—EHOETHE, EdFmIITERE. ERIELESTARH
REHRBIHITXH. ' ‘

4. APEE%INRGEHRE, UREMRMESETHEARIE, AEL
R,

3.3 LOFEEAKHER

3.3.1 LFEEEPFAHEEERNEEMRT
5% m=aAR, KERERTRAIERNERESR, BESTERME
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L RFB L AR F3F APHRTETLERTGRT
HERWCIN, BHEZRATMMAELER, B—HENFE, BRRFREMLSE
2. XEK—MEE, EULEIENRBEE EAERERHH. 8E &
BB BHERRAPMAONNESREZ, URFEEEHXLAX. 7
BREURKAIHE. BUHERLERLMEHAE, W IRME. BEREME
MY, MFREFATE, BEERRAUBHANEARIALX, LBEE
AT NI RRIE, A BER T Fr i i vP ot
FERMEEENERARET—REMAPAFERETHAR, HRAATU—
MR ARE LT REBRER,, FEELHAP M ARSSEFEANETS
Bk MFRERATE, APAMBOTHEZELERFEEMRANNNET TR E
5, WEEURMATAHRA S MBS RARENTE, BTUERLAR
SO TARES. BT EENAFARNAREER, HRASROENTA,
R FERLEE, ARGERAERNRERS, HIRERNE 3.2 Fr,

B 32 AERHERNEEL R HRE
APERRMPE, EERRSERAFHERER, XA e R
VMR R & KT X = A EAR, EREER—EEMME R T 5k
RPREREEMHES L RIHR, ZRiRTTETURBENRENRE, &
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BIL KW AR B3E AAARPETLEERMRN
BASHKEE, TAKBMASMRE. MIRRNOTERENE. 1. DiEs
B B MANMSOERRE. HTR, RIEEFERAPEUNFTRERRRLR
o, BEXE. B, BR. 6%, iRAZESERE, APARTEZRERS
BYR G R ERAAT R ’

EBMBUERAERRESLRH LIRS, APERLESHR—ES5TFR
Bk, HXTRUGRBATIAMERE, AW BRI AN,

3.3.2 LFEERSWN S

HTFAXHRERETREZERUESIERTIRATHARKHR. )
TEBNAT S EE AR AT R, FURTFOSERNRREER TN
BrE0,

OEER E IR EE LAE LRE

(1) BEREXFES (Causality)

THRAPATAFEAKER. BPRASIRTFREFVZRIFERHKR,
BMEXFRRF RS —EHETE.

(2) f£% ¥ (Task Analysis)

BERPMER. 55, %, EATAS,

(3) [HSAE (Surveys and Questionnaires)

MESBREEUN, AP EROEHEE.

(4) EA/PME5RPR (Focus Groups and Interviews)

METRAA A LEERNEFTEENE, DUREMITRIBRETE.

(5) _ETF3c#E (Contextual Inquiry )

BARMMEKN, BIEARA P B P LAY,

(6) B5%®t (Participatory Design)

THRAFPPLERE., BYAPAREWIF, FREEVHHEARERMNCE
PR R B R 7%, PIRERE AT E] . REVR_ERIIR 3R

" (7)) WTAMRA (Usability Testing)
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WL A B F AT B3® APERTETOEREMEG
WETFRYRSELERDORUSKIE, FAE2ER. B,

3.3.3 LEREHRER

LEREBRNG R R BALEHE TR R RFE.

WL EOEEBRER T, RINEFELIXF. BRATRICLEET
RikHRK.

fitn, @ ETFXHEE BHEELZFEARE TIILEXTERARENLE
A, HFUBRBMHEAREHX. W 3.3 fin.

xv"‘
XL
o

0.12

Y,

B 3.3 JLEXTERARRILEHRT

PLE RN AN T OEEBKRE. ERS ARSI, RITE
Ea LB — LR, SHENEARRELERE, BB RIOBSEE
LRP.

FlinE 3.4 RRBEZ SIS ALRE, BER/NESHAPHREIRXTHE
FHREDRNLERE, RRTXEEFZEBXR, WBF. £%. XES
B,

27



BT R FB A F4ri8 3 BIE APHARPETLFRBME

K 3.4 B OB

ERNFEE T OERAMTFHBREREF IR, RINOSBHELL L
BRI BT T ERRBO R A P R LR AL

3.4 ETLOLEFHENHEFEREITIR

3.41 ETHPLEHREM SRR

ETHAOERENFER T XRIEEZRIIFEEHE OTRE) 5R
EEZE (AP ZRMOEREZTILA, RENERETSHEKE HTUHAE
LA HREMREFMBIIEPERZESH L EER, ERERTH
RidEd, EERAANSS, URNFKAAFP ORISR, RIEAS 0k
RER, AMStwt, BEHLT RARERTER, HXxRWE3 KRR
s
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L RFB 24003 F3% APBRTETLERENR

B 3.5 FEREE S REEZE AR BRETHE

DEEREMEA T BRBBEANMERTEEKMIREH, SERZRT
AMEXTF ISR MBI IRD). kP e B AR AT A BAARIEH RO
BHEAM, RETOEEREMAFARRTEREM. AXRETETRAL
BRI BRI SHEERE T, R OEREX—TEAHRIER
AT LASEFRZE A $) UED @2, ReEr=mpyT Rt smtitt, Wl 3.6 fir.

F—MBEAIAALCEEENGE. BdMRRNNTE DRERE. £
MAURSEERAES, WAFRERNOERES B, BIMRNRIERE.

EMBAETHPLERERREOIRE. BERATFE, BRAFHL
ERRIAL AT RER R SR, ZEsERE E, BOHMRITieih T, B4
MRt RIE, R PO SR ERAHAE R B BHE X

B BARHR S AP SABR, EBEROMERGMATF
B, SfFAMEE. ARG, HEBEE. REMRAMNKAAE, HHH
FRARHEERE, WERNTRERTHER P OERE,
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iR nz; LR
m;:m ﬂ;§$ Rk |
% i FRIE | faim
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e i | BEY s
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R gg i
p=— hmee ] - T
f (R g% SH
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oz 2
RE ) |2TE
HikiR ig % AR

K 3.6 & THALCERNM™ &R 5T

3.4.2 ETLOEEMMAF AR EIHTEER

AP AR —REFRER: —RAHOEES, TP FROMRS
VM, XPEREATHRE, DUERA P AREERE: CRIMATNER, LA
P, iLRASERE, EEASTR, REEHERE, iR ETHR,
HRWT BRI, EEIE P AR TR,
HFEEEROAERITS, UWAPAPLRETFRAIE, AEMHA
PRRBFERORA SRR, EEERONTUR FT— M BROERER. X
— AR, RENREERAESEZERANBTEIMIASL, R
EFM—ENER. BENERAEFREIRSEZRT LB, FENE
REXESES, HRATES: FH, SEREESEL BN EET
B MR, BRI T '
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WL KWL #4003 B3R APARTETOEERMSRG

ETOERIMAF AR RO AE SE TR BiaA P AR ERNE
i, wEAPLOEER, BRI UED B+ EN ™RSS ETHRE R
HATATRAMIR, RIERTAHEMH T HOEEE,

FEITREA TR A “TR2T. FTFRBEARAR” =K,
iR “APHRA-FERIT~EFERAEE R R~ AR~
Demo—FF R B it —7= @A~ KM 54”7 FidRE, Wl 3.7 fim. B%£E, &
RE= G, HTRETIBES—#. B 3.7 RERHET —MEATEMET L
ERAMAF AR EREER. ERERTHESTTUBTRAGERTTE
B, EBEBHHREE.
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R A N 2 e VA D' B3 HPA4RPETLESEMMRI

(D PR APPRERERI AR, BHERRNREEFHAS R
KT #E. FPBFRRRA B BRI P D AR,

—fk i, AT AR LR BT |

LEFRMERE. FHEAREEMHR, NEREEEEA P AL
Tk, AEEE. D Bk 2F. BRURIRS. BEE UFHIHEN
LEER, EEEREREEENS X

A LU S A, LR TR UL B A P A 5 1
t, WA R RS THRMFEMXNES, 5 5WEAPIER, L1
RATE RRRS BESALE—RAEN, JHFFRERIRINZ M55
BHE. EOBRFRATIFANER L, ERRRGAF T, RIS
B, GIERE. WA . RERERS, B F—SRAERIHERSE K.
15 BRI R T 2 I 7= e R R E OB L BT SL, ZE TR AT
WERAES S RAMTENE, &5 Mt mRE P L SR,

() BRAMT: BRAVEZAEFERNTRREREBRIE, W0
RoE. WA CRAUk. WERS. BAUML DESH . BT
MERBES)  ALTEFE XA, EEHT. BEIFRNELUES)
YR EARE. CEEMEASERRMA, —RNAE EEERORE, WK
EMETRAS. R, RETERTHRRS, B—FEkAHEERR
AR, M2k, WEh. RE. AEBTE. BE, RIS O
SR, RARIHERIH, WXF. BRIELE

(3) {155 R, (ESHRRIERIATIA S HT0ERL b, SRS T
Ko HHAHTRI S L AR S UURRE, BRITRE, GF
BT, MM, R RHEERS, ETRARTTREG: R
BB RS R TR, MR R i HE B L MBS AT 1
B, WTEARREERE AN AL, ET N, ER%E
78, RARGETRESHINBHERFHR, RARBR BRI EHEE
WIF, BHERRSBEETRSNOERE, KEMESTERATNE, Wi
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FHLREB L FARL F3¥ RAPARPETLESRNRT
AR S RO E

(4) FRBGT: RERHRELIVNSREFTRINE, FTRAGRABEN
&, BEAMFRE—MHELSRERATERDN. FRHN. TBITRE. ZRZRT
U A PSR Re BRSSP RA, LR #T RIS R R, #—
PR ERENTRABHRA R .

EHEOARMESHRUER, RESEAANRERTK, WA, F2
w. RIR, BEKNFRFEH, —HERENHELMIRENTHEER, F3R
BRit, APFRRRERKPREREMES, BAHEMHTE BEX. &
HHIRIUR 7 B R 158

ERFRFFRT, REBUKGFERE, BiLagl. MERELMBT LA
PREAMARRE - RRER, ETURRKHERENRINR, HHELIT
RAH, WE—EM IR BEFREA .

BEERARSTURNEREEREMSRERE. KREAEERTLEWNE
EZEhee EEFELEREBRANER, BT UAMESLT R AENRE &
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