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Abstract

Electronic Sleep Diary developed to aid the treatment for the insomnia patients digitizes the
traditional sleep diary to improve the effect of record of sleep diary through the touch-panel.
Although there is no design principle of usability to direct against the application of touch-panel,
affordance originated from ecology and extended to cognitive psychology has been applied
design of usability of product. Hartson (2003 ) the one of the students divides an affordance into
four types further and exercise in design and usability test. I myself consider although how
evolves the form of human-machine interaction, it's a kind of ecological behavior and concerns
with cognitive level eventually. Therefore, there is the basis of extended application of

affordance in the usability of touch-panel.

This study offers interface design of Electronic Sleep Diary by using affordance as design
principle, and plans the tasks of experiment contained pre-sleep and post-sleep records to
compare the electronic and traditional sleep diary. The result displays if there is less layers of
operation, it would advantage the Electronic Sleep Diary. The main results of evaluation
principle of usability as affordance approach are the following. 1) The problem of usability most
occurs in icons or descriptive texts such as Cognitive Affordance. The participants confused from
the sentence touched hardly, besides can't associate the phrase about movement and state such as
abstract contents with the exact functions. 2) Functional Affordance is affected deeply from
Cognitive Affordance and Sensory Affordance, it would be influenced if the mean of icons
wasn't clear or the visual was unobvious. 3) The means of icon such as cognitive level is the
cause of affecting the participants” judgment, besides the factor of Sensory Affordance
influences the participants™ accept for the communication of information. 4) The application in
this study of Physical Affordance isn't very much but main as the way of touch, so the occurring

problem is less than the other types of affordance.
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The main discussions of directing against touch-panel as affordance approach are the
following. 1) The demarcation line between the applications of Cognitive and Physical
Affordance trend to be indistinct, the icon is either explanation of function or button to operate. 2)
The physical operation can be simulated by vision of analogy, but Physical Affordance is the
most limited one of the affordances from the hardware technique. 3) The importance of Sensory
Affordance isn't second to Cognitive and Physical Affordance, as Hartson (2004 ) said. 4)
Functional Affordance is composed of Cognitive, Physical and Sensory Affordance. If one of the
effects of the affordances doesn't reach the expected level, it would influence the determining
that function of object or interface. Anyway the applications of affordances are not only used in
evaluating the usability of products, but also as the principle of thinking in the design process of

designer to considerate the each and every elements fully.

Keywords: Practice of interface designy Usability engineering, Affordance, Sleep products,

Touch-panel interface
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Hi SRyt P ERA-10)

Rl2-3pia%aqp

PET P 3l B Segranh § 5ol P~ 7 e FIAFP 040 & s PR S 2 PET
PEFEP 38 & jedhrenph F S PR ED » » pEFFEE ~ LR - G ARPRFEE ~ PER AT o

Z 3 mg%ﬁq:f?/»\ﬁ 4T
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(6)

(7)

(8)
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¥ Ew pE
| P "$ T OPER BEEL Y b A ATRER T A L] pRo
Eh L - BRI T L 0 AL FER S E Y ER
7 e g ,ﬁﬁm@ca 0
2 I ol < T R N o= T
PR At PR ST S 0 A BB R SRS -
PR ES

R BE ¢ Ap AR R TR E O plechpE RS o

ALK ¢ pEAL B AR AR e

ARERSE LA GRS R T R R IR 0 [ 5 5 L5 SR R

(10) PEFR & © PEAZ(S chi PLPEAGE 7 o

it ¥ FhTF AR RS FFFROmES AR KPR FAE
;J[d;ha

EEEa £ RS 8

22 % ghifd (Multi-touch ) » B @ * F enfFa, 0 w5 1 @ # '?5

Tl UL B E B R S B e B R R Rk (Y A b5 B R
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SEREFIE TS B

10



f}:—_ & Q[EJT%FF‘}

22, Aha 3 e

THIFPRERPELBAARERPREEA P Mo B RET I a TR A8
( Human-computer Interface, HCI) )’j'ﬁik WA B R AFBEE T L PN
ﬁﬁ&?ﬁ*‘aiﬁ??*%’iﬁff LR O RRT FEE G L LFHAEA T e e g
B B R G F L L TAN R A B A LA SRS IR
Bk T AR E-HORF IR F e K (PR 0 2003) T 2 0 e K
PREEF B RN FIRF I Pk T R R R TE S SUR R S ook 1
Rt FHAERY LR AT RFERY FE A6 T ARG R K

I%%F' it o

AE R R AL ERRAS S BAG ¢ § IR AREE TR

2 D BEi o

22.1. I & A G AR

& 2
Eisa

i
m

LR P R G R BFMARL L e E Nk - A
PHBAEI R FENRLEE AR RAT L o RA NG D B A AR E
AR B FARE R R IR o PN IR R R A B AU 0 R G R TR AR
BBl e WHB&EFEZT ¥ U E A G R EASE < U] ¥ F R EHEAT A

1%*%33’*?[»’1‘!15? Mo~ PR B RN B o B o
22.1.a. FHE&%Z

M8 %2 (Scenario) &% T * >> 3 %3 (Fx B > 2001)-° Nardi (1992) %
FBATET Y R ARS8 o A kengtichoim et v ¥ eoibs > 117 BT
ERE- BRLIP AT MR e Caroll (1992) P 8 s $if ke il
o

PFsIEL Bk d »]L;El«g;ﬁi}g—iﬁﬁ,g% R inARS o o R E s g —ﬁ?;ﬂ‘i 21
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BRI EREIIBDI G SIES N2 LR RS PR EARDE S

L] o gRPRAE (1994) 2R i R &F A - A BEF PR RAE L L > Bm A AR

PRAL W S PRAE B 2 18 AR e B éﬁ&ﬁﬁiﬁ%ﬁoa%ﬁ#i
&+ﬁﬁ%,${ﬁ&%ﬁampiﬁﬁﬁﬁﬁ%&1 BB BT fr e FpiE o 5

REZENTF R R BT LUK EARY B R DFATL Y o BRI

SHL Y LI A o

"N

Verplank % 4 (1993) #-fi8wF 2 03 RN AEAL G2 BIFE - AR S EE - &

B ETELE ) Ei T

(1) BL% (Observation): BLET 2R % > Fl 7 F F St lgdk c LR T fhoim it ¥
A& ﬁ'&élﬁ?u? Flecie v g L (Gomoll, 1991 ) o — B = # 13 $K 3
%

“—ﬁ’ﬁﬁﬂuﬂﬂrwﬁ“ﬁ ARG RA FIARER T Ko 2R

(2) %7 K % (Characters) : LRE R 7 A B A L3 & > HELEFF- B L&

TR Y S HPR R S B2 @ kP s Hp Bk 2 g o

ﬂ~
(ﬁm
3
=1y
F*
>~
S

i

N
3 3

BRE AR R HRETETRERPFDFCRDRE S RAP K

*
YHR Y Fn@ler F o FRPFRUHHRET I b o P JIRR Y §3 F

BT R et TR I FRDTR IR A FENE - R Fend o

A

\\

(3) 8 &% (Scenario): A FEE -~ &I 2B FRTH  T- HhFEFH LT
mE T AL E IR XTIREA R ﬁﬁ;gﬁ&ﬁqﬁ;igmg{w}ﬁ,;@_%»ﬁ
GrmBhk EAk o P ERY FFRDAEE  HREFET LARE PF T

FEPF I RwE s T LEEL S F R TR

(4) #]i2 (Invention): § A &F A& % x> A 5% A4 > @ %Ff.l ( Metaphor ) #

' 2

B A S oo a1 SL A o g *;;m%vf] ®F KT

N

LEARESS R Rza
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22.1b. FA%H#

s

T 1‘? (Information Architecture ) #_ & FMIEH 7 » B & i,.%& ~ ﬁi’ VA
B b B e LR P AR e PER - FRERGEPTR

¢ * {1 4o7 # {2 (Findability) (&7 4*) -

B e BT 5 PER P ST A 2471 %4 Benbunan-Fich (2001) *+ [
CHEATEFRR EREDRY P AT BRI - BT R G TR ITRE o AR
Vet @* g FITAEE DR FER AR EFED AT R R I = B4R

KA o F L T AL B, KPRA 0 EResh ) BT T3 T ek ein

A2 (deBl 2-4 9777 ) A F Qo0 ah B 47 o A T MR T3 A R B (78

FAeT
(1) 2) 3) 4)
Greeting |——p| Message | p| Sender/Receiver | pd Checkout
Selection Personalization Information Form

B 2-4 oAz AR (742 Rk Benbunan-Fich, 2001 )

(1) #F# ¥+ (Greeting Selection )

(2) B % iz 4 (Message Personalization )

3) ##% '?5 F=-kd '?5 1% 3 % # (Sender/Reciever Information Form )
(4) #xin (Checkout)

M (TR AREA (18 - W {Fim A R (TR I o A ot i e uk
BRI TRITARLEN I (AR 2-5 477 ) B @ edy il (T4 3 T 1
THRAHEEFEEL - AR w2 T2 53 004 6 il 2 PR 0T i 5k

WiE N> @ F o hmhhi > T4 350 OlicF L P T I AR BIAL ey AR 1B o
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e ?[ﬁ’v%

Sending an electronic greeting through the selected web site™

Screen code Screen name Steps

Al Main homepage 1. Select electronic greetings from the index of topics
2. Select a category or greeting occasion (e.g. thank you, holiday, birthday, etc.)

B (1) Choices per category 1. Select the desired electronic greeting. Paid electronic greetings are shown first.
User may need to view different screens to get to the free greetings (by pressing
the button “next™)
2. Click on the desired electronic greeting card

C(2) Selected electronic greeting 1. Type a personal message for the receiver in the space provided.
2. Press the button “enter address information™

D (3) Receiver information screen 1. Sign in to become a member of the club (steps described in screen E)
2. Fill in receiver’s name and email
3. Select mailing date
4. Press button “complete my order™

E (3) Membership screen (appears if the 1. Fill in sender name and email address

user is not a member and did not 2. Enter a membership password
register in the previous screen) 3. Privacy dialog box appears, user should press “continue™

F (4) Check out screen 1. Displays summary of greeting and receiver information
2. May preview a card by selecting the “preview™ button next to each choice
3. Press button **send greeting”

G (4) Order confirmation screen Displays the type of greeting, message and total cost of the order

Bl 2-5 &4 T+ F+ ok (T8 42495 3 (F4L &k  Benbunan-Fich, 2001 )

wiET S FF—I’- EE e (TR g_b'?-}-&l% 7 A(1)i Jg F o~ B(l)* A 58 ~ CQ2)
ERTFAF DO F L F I ERE A CEQ) G EG (kR 57 LER

A IILF AP €8T ) FAE AR - GAFLME 5 -

222, # %

¥ 1722 % 4 o Goodwin (1987) % * 25 & * ¥ $0 K Memif il ~ 7 B ~ jelp s B AL
R R B e R A F R A ST G M A L R F 4G g

14 o f%’**']é‘_{%ﬁﬁ fim R

ok

Bk Buig i ¥ @453 B (Benbunan-Fich, 2001) 4

B AR o REZ R o FP R MR M e E iR AARR -

oA I Norman (1988) #Jirsi % 4 5 ¢ waRk RA > B3R5 LR ™ F 5

LR
Fomlad g T4 BE BB 2 TA AR SR 2R R - ok



R F ARG Y P RORIZAE AP BRERY FERTE - RO
Foen @Y LV KPR B ERRAF RO R F o FE - B
R FhCI > Fagd kB R Ak B R Fgd hAE R Sy
TN RE TR IRERER P AR LT E o A E IR P & o Norman #-u A
Fos e = = 4F L A o8 (Conceptual Model ) ~ < FF 43¢ (Mental Model ) 17 32 & %u&r
% (SystemImage)e M 2F 3 @ 5 » FEAH T L AR EF - oSN ST IEMRD A

YU AE g R TS PR R A (4] 2-6 47 ) ¢

S K NE-E TN

BREER
T FEERR B R A

EFoER B 3%

Bl 2-6% 3+ PP &2 AR (% p : Donald A. Norman, 1988 )

PEEHS AR P Y A S 0 AR AR BB enE § 5 oS L H
A& R BT 2 gl TI-‘!;{?:*E@:FR Pk # ‘ﬂkmi § 5 pne a i A N RLE
?%ﬁﬂﬁ’ﬁi, FREM P EA G > P42 M AN B TN G S04 o MRk
RGPS TR P F R A AR - R B I A R far s 5 R A g

zb,g‘;g&,ﬁ_—r sk LEF R W _‘kxﬁ% AarFi ~HITEL 35 0 4 65 - Repdro

A i F 7 Ay 4 EE vt (Analogy ) ¢ ',Q%Fé?] (Metaphor ) & f&.w 12 1 £ 32 * & 7 #55% (Nancy,
1993) c o zEi s sl auz 2 2 Z %Y ERER dohirg B4 o0 AEEIRT R L R

BBt o v 2R R ST T o A hif AR Ao A Y R R e B 4
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CERE Sy

sl

SIS A G B 0 8 K2 BB (LR R i L o R i A

Fifd 4GRS RGP F RO F 0 8 H LS ST e gnT pAT - A

)

T @Y EIE B RA TP R o b AT D S B

22.2b. #* KRB

WRAI2 ACRF E SRR 0 ¢ § AR GRS IR RR T LT B
K2 o P RFREAEFLREPES G o d KRG - TR EMEP oiv - BFE
i 3R AR BRI - BT 0 R ERPE T IR A G R e

B # e % (Preece, Rogers & Sharp, 2006 ) »

Nielsen (1996) % & i@ * {2 RlR & * ¥ 2 i & BApis dpretishe s> 27

BT BRI E R TR ER D iR

(1) %% %% (EaseofLearning): LHFBEM P 87 AF F EV 0 X RER Y 47
rP-iR R TR ~_‘¥_ﬁ:‘onﬁ?];?.}ié,\gz;wﬁ;fg?—%jg%g?%o]p\;gﬂsé"%ﬂ
¥ie ¥ ¥ mj}@"‘fzpa FESYFES - LRV EIFT SxdF o

(2) 7 »xFenig * (Efficiency of Use): T+ PEFR P 38&:% 7 »aF AL * » Tk

@%ﬁgg@%wﬁﬁﬁ’?uﬁﬂéﬁ$¢%mo

(3) =t (Memorability ) : & F BER P EEZE F 5 el T EE M

H - BT ARY ARG REARY B A G EATE Y HiE
(4) % #9 F (Error Frequency) © % + PER P 35§ & * 1} cnilsgisy o & % ¥ i
BAAPER A DR BACEF A B WA F AR AR PR
(5) i g% & (Subjective Satisfaction): 7 + PR P 25@ * A2k Rz 4 4 ‘Tﬁj Pt
O F R RPN TG RERL -

BF LAk R AR R RY FHJTTH AL L FIIRL 2 w4 o 11T S
EF ¥ LnRP o X EH R FPER P EDOLT 0 A dheT
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(1)

2)

€)

B (Visibility) © £ pER P R FAE - BRI ER T FFE L 2 TH
FRAR T e d Batin o B RERR Y F KB R B et R (T AR -
=
i}

B -2 B A AR ARERETPAN > § 3

w 4% (Feedback ) @ Suit 228 % ARM el o WA * 07 3 PEFR P 38FF 0 5

=
&

0
S
=kt

FEiTe oAl ;ﬁuﬁﬁi%?‘f« B ToriBiw fkm”“‘% oM WAETY &
AT R AT BT I L R P AR 0 R v g

BRI A ER S T B B R P o

"4 (Constraints ) © f ¥ cpF 2] P& * K e 6o 2% L4 4 o B o 1
PR OT T PR P SR A T A7 T AR 1T 0 Fla fE e 4 s 5 o 1T

FUFME A = A A4 F ] S BERG ae 1] (o 2-1 9757 ) o

#2-14lenflsg (FARAKR 243> 2003)

| A i

L] ERUEAE AR VRS SR sl

RS ]| FHSRY FEHNREFS TR LA PN E I AR Y B

% i BOAGRY - B Y DB 2 ey P H XS By MR R T TR R e

N AR - LT o

(4)

()

f§ &1 (Convention) : & * »t % + PR P 367 £ F (7 5 —f’iifﬁﬂf'— BiTs o gl
AL F R F)F g B anz ) FORARES AT R RGBT EF R

B oo BB ECE R AR 0 - ARFR R e 4AE 3 (Norman, 1999) -

fie ¥t (Mapping) @ Rdp @ B4 i 2 B cbf o 975 X @ 40 4R A dr ] & on % 2 4
Wt FLFarbth o AR PR PR o EipF - B BTN T RIS
BT o @ fid IL i o R S ILIRE DI 3 B DR A

M E TR BT IR (drd 2-2 97 ) o
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f}:—_ & Q[EJT%FF‘}

F 2-2 peenst fAEE (FA KRR D 2 AR R > 2003)

ﬁﬁ‘“ﬁ:ﬁﬁﬁ fo it
FREB G | FLPAREHAT RO R - B R T EATRA S HET R

3
A
/ﬁ- ot

o mARS S eRA ~  WArn B FUR T R LR dp

=
A R IR s 0 2 L B A Tl o T U el ehst g 2

Bt - BLmE e
2 YRR 2L it # ] (cultural standard ) > Gl4ede™ TIRE B A A3 BT E o

(6)

(7)

2.2.2.c.

Tk
)J‘Fﬁtu /?
B @]ﬂ}/}

RpIE >

(1)

2)

- {2 (Consistency ) : dp 3 (7% + PEFR P 3R > [P BB FH* S neh> 1 E A F =
FE L (F o - B - R G d BB GERA DG 0 @ ¥ e Rk (EE P
S ef it e GG - Rl - (AFAEERY SR ENFREE - aH

- P TR TT IoFE & Bk (T4 et i (Preece, Rogers & Sharp, 2006 ) -

7g o+ 1+ (Affordance ) @ ¢ 71 Al A T SRR R T R kR ﬂ
ERIBREFYR oFLPEMAEDPEE > L AL L RETY T}?Lﬁdﬁmé

Pl 4o AT S 2 THbph) B R g 20 U g Rl e R
WA 7 & 4R R

Sk A L R o R ﬂﬁg’ﬁ PEEEERAREE AR XK
R RT g s 1B 2 TR RMEEL R R PEG - BE MR R )
S R AU fjﬁ{?}ﬂjih 3 "F’i‘ Ai & (Graphic User Interface, GUI) » H 2% 3+

EF A ATt

§RMAC Y LRIRESE BT RSB 10 ek A0 A R E B i
NOA AR AR o bldel M REER A A R T B F K P g TR E Bk G
I3 B R R R A AT B SRS A B PR L AR R

FATE Y $F 00 3 RE RN A e kP LA S o Flhed j s

SRS RERNIE R F SR R S A

A o FE-BPFEYIT- BET 0V ll’il%’* EEET(ARTAe Y 1B
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R N S &k
i@ FREFAB R F 2RS0T §REHE R Pb oW R F L EG
wﬁ%%&&ﬁ%moﬁ#ﬁm&#ﬁ%#~@%K%*%*)ﬂ—%ﬁygﬁ%%a’
#%—M%LJB@Wm"*dm@ﬁmﬂmmm(w%) HREDT S KBRS f%
£ v R Fonciggade- RESIEY > R T LBRGELRA DR L K4k P ¥

S 3A (bl4e T he | & TFR» cfi | 24 -

223, @ % MFE

- BRARYEDAG R ST AP RF EERY &5 T BoiiR B RS
AR RFEE BT OFERRT A o A5 RFESI NG B EF N AT 6T
BRIESRRER Y F 205 3 FEhE RRR L ERUE e FE AR R

Bedih o AR R F AR R LRET RS TPRRY FRELIEHE A

=1

g oot (3 RIIP ) AR (R PEEG 0L A SR ) o T AET IR 3 SR

= %, L
237 I ]

el IS

“ﬁ"““

Sehie gk kRl BB REERS S LB MOTR Y 1 chith B TSR
# Jﬂ" 1% 4% & (Dumas, 1993 ) - Benbunan-Fich (2001 ) £ 3% jf 3t £ glenié * (43205 2 %

T}@'}”""%—}E@—H\B;‘Lmi'y VA VI 1L

(1) Z@en4 3 (Objective Performance) : | & < iRl & * T+ P P 380 4 %ﬁf

dORIRPER RS F S RS B Ea e

f
EEE T I PER P GARER R F L fRnE R

(2) i jhind (Subjective preference) : ¥ 5121 % H ehg &> & F & KU R K

(3) 7 %= (Experimental Evaluation ) : > 445§ S 2 Pl M 3T 5 pER P 343

p:u

PR AR R th B K -

(4) ® #mE% (Direct Observation) : & i& * ﬁ 2R FPER PRI BPF o BiER G B Y

FEREMBPhiE s kB AR R4 PRV LR Fekke
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23. AN

7g 7+ {+ (Affordance ) = ZFg% * 2

;—»4
RS
E
i

e

kel
o+

T

NG

&y
i)
]
&

E_w
JEXTN
=+
(»x
=
i

wAd 2 o2 g F Gibson (1979) #7H 0 - g BB F TR ELFF L HEF E
=

BT E AT L4 it 0 Ft Gibson B F £ ¢35 3| # Dafford | TS

T

!
1

<

\
IE>

Fom - 3 o 3w A 7 Norman (1999) 3% 417 #5377 A 2 38 % 30 F B3k 3
PR R AR BT R Y R o FEr A R F R A 5 Gibson #0101 2 fi Tk

B & BLEEFE T 122 Norman 4% 11 enZ < it & @ % S nifor 125 Ak & o Norman

(1999) # 158 ﬁﬁﬁﬁ?kﬁﬁaﬁﬂﬁﬁﬂ’@Aw@%zka@%ogip;
® & w1 B R 03 o 14 (Real Affordance ) 2 g F 078 o1 14 (Perceived Affordance ) #%%] 2. »

4 fiw 728 R _Gibson (1979) # 4 Ak

o
T
[
A
"3‘
\4—

B9 7 ,JP,FF@ =4 %
AFEF o de kiR R FE MR AFEREY i P T AF R AN %
AT AR R REY PR (K - HET > 2 ) g & (Values) &
% #& (Meanings) 2 H #7i F B 7 5 fod it i 32 o Flpt 4 HirigigE g > B ARR

PEBRREELF R BT RS

AR BT 2 R ARE RS S 0 blde 2 2 & 7 kT e (Horizontal ) »

T3 (Flat) ~ B B0 (Extended) ~ %4 17 (Rigid) = fa4 2357 > - A
PoMESE S AEE A A B B BB P T s A T RES R

AP EAA N R A E RIS ERDA R LA TE AP RN AT
LA TS B e R E A 5 PR R DR E R

(Gibson, 1979) o #-3h 3 ¥ 4+ JFerif 7 BB TEF 4417 5 4 M (AT S BB X eh

TR ILBE T U B CRERP L H - B R TR o A B e 2 "
it = ey f (Convention) # i B &M I « kB ¥ i FRAF A3 BB 2> 02 5
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BERBES TS Ry TREFEH L « A REY FF L AR ELEL P AL
U2 Pl h S PP il ek o FRARERE Y Hi b (AR) A

:
BRARET R FRY L AMUL S et AT KRR TR KRS o L

k#&%%?%%lk%%?ﬁ%ﬁiﬁj2%%?%?iﬁ’ﬁﬁﬁﬁm¥€¢%?ﬁ
TR ATE P AR AR A 0 d - B AF LT e o LSRR Y

TS EARFTETEES 3 ISR R L LA FECEE TR F IV
B o i MR B R A R ) AR R R - AR AR A e
E.J,L&,‘E”ﬁ ¥ e x—a;f’#dz;jh\ﬁ’»o,g?r g PR O RERER T N $E e e 4 ) 27

AP E & F A (Gibson, 1979) -

AEFAEREADFLERDRRFRZ - > F A P A RERB LG L
75 FEF B (Gibson, 1979) « £ 5d BERR L T w 2L HE Y b Frri s
R BASNFLIES M P ARBRRAFT o PERS ) D B G RrD
Mo 2 RHREY P o- By @ Bia iy ki (Afford) #73 2 Fehg R o 4o)
A Fo e ot b i R A R R E YR REL b5 ¢8R
Eif et c BRI H EEVRES BaSFOMB M T TH R LT
VORPER b B E e R £ AP R o Gibson (1979) #F %[5 A A RAR TR 0 A
Feind PEZEF A B p L PHAPRT O MBI RE > S pE Py T od
Hi%%ﬁ%ﬁ%ﬁi?E%%%°ﬁﬁﬁﬁ%‘ﬁ%ﬁﬁéﬁ4?%%’%—§%%$
RS E A REDRE - BEEARRI-PFAREY DAK > & LH- BT R

Bk WHA G R R

232, RT T

s I E T Norman (1999) 4 41 » 38 Fp 7 fEPr g 50

[
i
Y
b
\_.

he
IS
75
)
ok
Fn

R EATR AR RS AT R R RM e EAR Y R ARTEEF o TR I
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Fom T T s i o RS AT S B A 0 T A R oD A AL o

@%%&ﬁé%%ﬁﬁﬁ’§%?ﬁ§¥$ ; BREA D EFEER AR K o

Foo R AN ALEHNH AT HR TSROk o AP AT S G B hg
B 2 Ao B A P R E 2T 0 R A A B s 2P e A T 5
Frenth BT R Y FH/IT > L7 % 2 3 F 4P > TR ERY F oAt
(Mental Model ) » & S4o% § — B4F g iz > @ # 7 ik FEY AP S R

PR TR A S TN AP BT AR B A A e Y RS AR B A

Norman (1999) i A S BB pcit & @ % Jﬁa‘ﬁ? Tt eng £ i Jﬁil&’#ﬁf
FFARERE o PRFT RAR Dy REFEET LA/ ES SEEG 4 ofkr 0 B
RB|T & e FIP Pk (T7 ot o § R R For anF R E R R ¥R

* Eu"ﬁ e NRRA IR AR FAr P AR R F e BEIRAF R B T R B B g

~

L}

’

J

[ H e 323 % o Norman (1999) 4 1133 FF izt € cnd > i@ % Jﬁf\rrij

L}
s

o i L AN AR RO o - BF R HARD S BIF A AT

4 (Real Affordance) @ T4 & & 15 g1 £ o

~
[u—
N
=
}ﬂ-
=
=
__<_

(2) R F 357t (Perceived Affordance ) @ 7 A #1 RS FoF| 17 57 M4 o

BBIETEIFEFRG A PEd o BA SR o RFFRASERD kT E
B riEoa iy O ER AR hIE R M 30 AT e FE AR 0 R R
F R e E BT R enTEor MR IR K i PR 2EEF A13E HP 0P ee McGrenere & Ho
(2000) 45 1 Gibson *7#2 FF7m P4 g 8 L v R a8 2 &4 (3 PEE
d AR IR A R e F 3 - FE AT AR a%kBEY 5 - B4 (Information) ¥

VLR RER B AT P > R A B R eI (Aol 247 40 ) o
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f}:—_ ¥ Q[EJT%FF‘}

Individual Optics Environment to
be Perceived
Information Affordance

Direct
Perception

Action

B2-72 8K > 38 (F4 kR McGrenere & Ho, 2000 )

LB AR e 4 RUFRIR (T 3 KR R AR e L R L

et

Feno e ZH3ta L plEkiie i Jﬁﬁi PSRN A F o md R LR

%.‘\

7

=h
&
T
+¥
N
=
>~
A%
b
q
-
a4
X
~=ie
70
b2
o
s
>~
R4
e
oax
”\‘?
<y
oy
Y
T_
g:
m
.
A
;“

,—

Y = gﬁ’?}éj_[”’?ﬁﬁtlirﬁ J,;E§J3 er‘/evg_"' M_rr&:z_riljm‘ém'é o 17

!u\ﬂ
*=
"S
=
>~

7 5
E i?“ FEGI R AT L T AL S FER| R A0 0 A 2L Y iR e S sAT LIP A A

R 28

—l\
F%

HL L o TR R B TE A et A Bl § G W L T n P T

m\

‘m.h}

WEFF
R P RARET - B M LTl P RS b

7% i (McGrenere & Ho, 2000) o 4o S P = 5 > 15 A% T3

233. FETEREF A

e

Vihma (1995) 45 314 & & 5 7 soff ehgdfd > ¥ LT ; 4o F F R A TR S

Y

%%ﬁﬁ‘&ﬁf#? R GR dﬂz C A A i 2w G R AT B o FEoT Aol
EL?%‘F%‘ TR T chie Jingrd > B 5 oh B envh BLAE ) 7T chi * 3 5% o Gaver (1991) 4y
N2 P P PMAFEN AT ESFHLE -~ BREREZ T B 58
ST G rkendr L o LR ¥ AR AR T 0 4 B Y FRE - B
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