PDA | ¥ ¥ Bl - RESF AT RMDP2 AAHAS

43
&
wht
T
M

Rid < 11 e g T

&

AFEE A T AR RLEE S PDA L F R BT e B & TR RALRALL [ e
Mo fd Bl R 51 BENA BE R F RS ot ) o
TR RALDMRAIE T 2 F 2 T £4 RS EE T

EEfA o &% B2 7 IPAQ Pocket PC

X
Tk
2l
%
N.
Kol
5
>\_
a»s

PR TR kAT g 4 L R
H3850i& 7 " PDAY ¥ Bl BLiE | F 5% o

P72 S N F_APDAY % + > 1uEmbedded visual basiciz ;o 01 %
G oo BB E U SPSSHHE FARM A A 0 T EER R AT
PR EEA T~ G e Ll
1.8L35 8 B B2 SPDAL: (T 47 L S > Bl 19 Bt o

50T > FIG T o
SHF B RRFBom PR o MRS L ppd B oplid Bk ko
4. PDARI + [ £ 3L 5B 7 7 100 5 o B4mny’
EMARBLATREAD RIS 2ALKBEY 3 > BRAY © 3
>£'b‘]\;@,>ﬁ—é el s

MgEF@ A F 12 BFERE =8 ~FRE BT -2 F 2 &FHET

i

4



A Sudy of Small Screen Icon Performance and Infor mation

L egibility on PDA

Student : Zhong-Hong Huang Advisor : Prof. Tam Chan

Institute of Industrial Engineering and Enterprise Information
Tunghai University

ABSTRACT

This study investigated the effects of small screen icon allocation on the light
pen clicking performance. This study collected the experiment data from 47 students
in Tunghai University. The experiments of interfaces on PDA were established by
embedded visual basic program. Anaysis of experiment data showed that
character-types, clicking sequences and positions, background colors, and sizes had
significant effects on clicking performance of icons on PDA.

According to analysis the experiment data, there are five results.

1. While the clicking sequence was from right to left, the click performance of icons
on PDA would be better.

2. Whilethe location was on the IV quadrant, the click performance of icons on PDA
would be better.

3. While the background color was blue-black, the click performance of icons on
PDA would be better.

4. |con size was recommended to be as |east 8mm x 8mm.

5. While the characters were being Chinese letters, the click performance of icons on

PDA would be better.

Keywords human factor, sequence, position, color, size, character-types
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36mm? | TiaE 13.81 13.82 14.22 14.97 14.21
LR RS 5.18 3.64 3.49 4,01 4.24
64mm?> | TisiE 13.19 15.31 12.41 13.51 13.61
%8 4.47 6.19 5.54 3.62 6.01
100mm? | T 5 13.17 13.08 12.48 12.35 12.77
%8k 4.46 4.36 6.17 3.94 4.79
144 mm? | T 5 12.52 12.44 13.01 12.58 12.64
%8k 5.61 5.11 5.06 3.28 474
N TyaE 13.97 14.19 13.56 13.79
%3k 7.84 7.23 6.53 5.25
i f)
ANOVA
Bk SS pd R MS F P-ie R
BT < ) 85.7 4 2143 358* 0007 238
Bh3E 0 B 191.47 3 63.82 10.65*** <0.001 261
Blom % ] *giE 8B 60551 12 5046 8.42*** <0001 1.76
FA 5506.35 920 5.99
KN 6389.03 939

*% P<005 **#% P<0.01 ***% P<0.001

d R st 2 54F

1~ B * -] ¥+ PDA % 222 3255 5 & ¥ (F(4,920) =3.58>2.38 > P
< 0.01) - ¥ & PDA e/ & K3 € FIBT ~ ] e a IR BLE ot
2~ W) 5T eNBhiE g B 44 PDA BH:E sz 3258 5 B ¥ (F(3,920) = 10.65
>2.38 > P<0.001) -
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1.76 » P<0.001) -

5.2.7 B | HBE A2 23 8% %

d 45485 Bl [ frBhE B R 2 FFen 3 %% 5 BF o9
oG B ED IFHBE FEEAE R T K ] 2 B FF OB 4o 5B
LR ek A F R 100mmPF 4 3 2 (12.35 £))inBhiE B ot S B i
7216 mm* i pE 4 (17.15 #5) 5 B £ o

2% F %23 T TiaEd PP heT 25
(100 mm? * & = 2)(1) > (64 mm* * £ 3 +.)(2) > (144 mm’ * i p& 44)(3)
> (100 mm? * = 3 +)(4) > (144 mm® * g p¥ 4+)(5) >(144 mm? *+ %
=)(6) > (144 mm®* = T +)(7) > (100 mm” * i F‘??i*)(B) >(100 mm? * g
P 44)(9) > (64 mm? * g B 44)(10) > (64 mm® * 4 3 2)(11) > (36 mm? *
g B 44)(12) > (36 mm?® * i B 44)(13) > (36 mm? * 3 i ‘é«)(14) > (36
mm®* < % %)(15) > (64 mm® * i5 pF 4-)(16) > (16 mm** + 3 2)(17) >
(16 mm? * = % +.)(18) > (16 mm® * i p¥4-)(19) > (16 mm? * g p¥
£)(20) -

R ELFTHFR I AT ERT ] P Bl L) 3 144
mm? > A ERE FE L WA R T A TR (1244
Fi)eH = fBELE (FEHRBT X 5 144 mm’ B B R oL (12,52
#551258 45 5 13.01 #) - Blm = -} 5 100 mm® > £ F|@hE (F¥ 5 2
< B B R R B 17(13.08 5 5 1317 #)) - BloF /) 5 36mm A
BLIE (T WS v B B T (13.81 ) ; 13.82 4)) -

By B A Bl cr® FEEE 6 X PIME T A o B

AABEF 2 Bt o LAFFIIIZFPE > ZETH 5 8
FATHo itz e .
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20
13 [ 16 mm2

16 | Bl 26 mm?
14 M &4 oo
12 F EH 100 mm?
10 F O 144

T L -

Bl 5- 8 Bl ~ /| & BLiE E A 2 B T R

W58 AT BT R AL o BE A A S R R
FoRE o AFT A FHZFIIFE S 2 > FEL 72 (Duncan’'s Multiple
Range Test) 2 i §F 4 7 (Principal Component Analysis) % i& » #£ 33 7 I
IR P A ) "B e LD R sk

5.2.8 BT /g7 ax % B th2 A7

v

¥EPORTEFRMFIRCLEF 7 P OBES A 50
B R g SL LB R RN B A ] 5 A
SPSS it {7 % A 2EEAYT MR T fEL B A 2 ik LR > H
LS deT™ £ 5-5 %957

% 5-5@7 ) {HF REFRER L4

LRI TIF RER(Y) | #3%&
16 mm? 16.17 5.84
36 mm? 14.21 4.24
64 mm? 13.61 6.01
100 mm? 12.77 4.79
144 mm? 12.64 4.74

4+ 4 5 5 FalF 4 ] 4 PDA ZErxd B 1 MR G
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Aok E’f’lﬂif’g‘:‘z 3 * puzt gk SPSSiE T F L 2 EATE T A 5-6

SR
4 5-6 @7 % )2 irck R rEESITE
A Sk 0 DUNCAN'’s Multiple Range Test

B & f S0 | (B) 144mm®  100mm*  64mm°  36mm°  16mm° (1k)

14565 A REA AT R NE BT b BE B 2
TR 2 AR AT

v

DBF &5 16mm chi sek BFH T ohe 24 0] chi sck §

AR o
(2) BT + ] 4 144mm? 7% fe s o i 5 16mme 7R ek g £ o
(3)144mm’ 22 % 100mm’ & & g B 7 7 4 » PR - Fehge R
Z_N 5 64AmMmM 2 36mMme S e ¥ e i B XA 4 ) ARt e - 3 e ]
EX

52.9 W7 4 -} 23t M 2 AR

R gl P e e g ) L A A A S SR O O
DBl R F R Y 5O A RIFRT ) foF BRER
2 AR B o F]t o AT BEAT RSP S SHET <)
BF PR T FA A
TP SR RF A AT A A P B FIR G R e E R
AR BF AR TR R SR F AT E e AL ﬁﬁ?/ﬂ\ﬁ
A 5 Y =by +byx + %, 4 tbyx, 0 H Y AR FI R Boxit
NGt E o by & F #IE 0 by,b,,...,b, ,i';;\?gﬁ?f },@-*v?xl,xz,...,xmﬁ’l
S F Ch e AFSE BF BRI Bl @ AT PRI RDRT
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m

b AU S A K- Al Eﬁ”*&imlh&i/— o A
RIEZ ~m fecnfp B 12 0 AL i (pearson) = 5

L 5T -
ZZ(X X)(Y. —\7)
A¢.1 R 1
\/Z(x—x) \/Z(Y -Y)?

d £ 5 5w ¥

¥EET <
ARBNEE o A HRT M 2B ETE G TR DM
P AR A AT RIFA BT < o & PDA BhiE

F k2 B % o
W EF A TR B AT

e 424 PDA B 5 ocj

X1= Bl7m =] & 5 16mm’° chghiE £ R ~ X2= BT < ) &
f & 36mm? ERE F BT~ X3 =Bl A | 6 A 5 64mm? kg £
TP XA =Rn & -] & # 5 100mm? chghiE £ e k35 Y= B
) AR A 144AmY chBEE F OB o A % drd 5-7 #r

55 THA A L2 fFAifE R A

1% 5?; ket eIy
RN i 0.9432
R 0.8897
NSRS 0.8791
1225 0.673
B E B Rk 47
ANOVA
pd A SS MS F BMyE
i 4 153.35 3834 84.65*** <0.001
o 42 19.02 0.45
N 46 172.37
*% P<0.05 **% P<0.01

*** % P<0.001
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58t fF A 452 BIEF L 4

Gl | R |t R P-iE [T "2 95%]|F *T 95%
e -1.376 | 0.8953 | -1.5369 | 0.1318 | -3.1828 | 0.4308
X1 -0.068 0.101 | -0.6737 | 0.5042 | -0.2718 | 0.1357
X2 0.3882 | 0.1694 | 22912 | 0.027 0.0462 | 0.7301
X3 04271 | 0.1418 | 3.0113 | 0.0043 | 0.1409 | 0.7133
X4 0.2995 | 0.1229 | 24369 | 0.0191 | 0.0515 | 0.5476

d + 4572 4% 5845 R°=0.8897> R?2=0.8791- j&_ANOVA
® 3 71.(F(4,46) =84.65 - P<0.001) » # 77 i if iw fF &Lt T 308k o}
s e gt oG B o B B 0 FIT IR B AR N e T AT
Y = -1.376 —0.068X 1+0.3882X 2+0.4271X 3+0.2995X 4

G FORE Sk Gl FR N £ R M R =T R £
TOPEEE GRS 0 BRE SR B DSR2
Flp o i dm BT Al G (X)HF R (Y) ke 7 s A
15 > A 473 % @ 7Y = 15.6574-0.0247X 2 % jF > f25¢ o

d 3% PDA ¥ Fomg H o o 97 BT R B R o
HABT RS 2ZFERTIN FEdFF BTl 2
o R €Y ?ﬁ’wuqmﬂ#ﬁﬂ PRt g LW
SP R R o BRINAT R IRBIT G AL R F RS TRAR R 2L ok

RE AR PDAYEAGRE PINEA%RELERRETRD
FARG R UAE G P TR ARE T RS G Y B
PDA B+ % %1% » SBHR3 A58 % » A 72k PDA BT | &
7 F K 64mm’ o

5.3 B % 7R sy A 41

RTFEHRREIBRSF AL R F AR R LA RE B
EREABOF N REFNAT K %ﬁ SR
xR R 5 A7 o 3 2k B 5 100% > FEE b AU I
Fppd 22 2R B8RS4 40T £ 59955 o
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/E:r;Z B L A fic ] (%)
R ZR2F 0
BERF 6 12.76
FrR2z 5 10.64
HREF 1 2.13
PARFE 35 74.47
B3 47 100
BT = -] 16 mm? 0
36 mm? 5 10.64
64 mm® 24 51.06
100 mnv? 17 36.17
144 mm? 1 213
B 47 100
Feda. «i?:*% C AT > AFBEEd b0 A
TAAT% » 356 AR F W o RHEHBLER L AL

SARRFSERTFSHRTIFISCRALT - @lF* )+ 0 §#cA
51.06 % » :a 5 & FBm < | & # 3 0 F & 64mm?

54 REFTHEFREFZAITIR

ol 3 LR DA EFE AT 0 F RO
Bam®g o Bt > 50 fRLBGREE TR RDLE 0§ L R EF
“"%l’t’l’e}a""'/w\’}‘?z\ 5_9,&: ﬁ;ﬁ;;m‘fr%\*fr ?_;:' %5_1
% 5 11 #75%
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2510 ¥ ¢ FHEFERE TR RE

Blr®BE9%0E MEBAE
FH Tk R Rl J T EH
PERY W (F))| & B (%) U
FREF 13.9 1 10.64 3
KREF 14.31 2 2.13 4
ERE2F 14.39 3 5
BRI Z 14.58 4 12.76 2
IDC- N 14.8 5 74.47 1

d FPA 5108 # Fpd BPEPDABES P s 5 F
BRLF>HARRBIS>SEALI>RARLI> ALTF - P KR 5ok
Xz i3 v‘ﬂ;ifgj W I T B
D7 BTy %+ %;gg*r.m%t e =y 4% o b4 Chang v

Ogino(1987) 5= 3 45 dt » AR F ke, T o H R Y A 3 F
%éiz@@ﬁm%>g@é3>§@éi>é@gﬁwﬁﬁiﬁamm
LA R REF AREFERG o 2 AE F L 5o 488 (1998)
SEah) h*i%ﬂ%mg%@rﬂ%ﬁﬁﬁéigfﬁ% F yE
PR REFRAPE - LHPDA ) ¥ 5Blx +F

> 7 —a‘l‘a °
Q¥ BHE hse G > AT PDAFF U ERE T H ki b -
J_}%E‘!-?”T”ﬁ FAEBEE S o VLY KRBT e B

? BREHERD
NEF B FEIEAIIPERRYES A SFFF o Mathews
et d(190)F T N F DA LR 2 RFE o

Pastoor(1990) %= 3 & X 38 4 1174 4 (4 2 TEI)IEF
¢ o AFTY 2 %% & Matthewseta. {- Pastoor e % 4p % fi
BF 7R FRFFHFI Lisck 2 FnL B3 1 o % ¥
(1998)c9#= 3 4 > — AL A P T 3aieaE F 5 024) o A HERd
ﬁ%fxﬁ@éiﬁfwﬂ%ﬁﬁ%@’ﬁ%%ﬂﬁ**“°ﬁ
OGRS R R T B A T iEa Kk E a1 (Faed o d 3t PDA
# 3??#5&']‘3{ fRATR A B o SR AT A e e flg &

78



FP2esminfE B iaxk¥- Brsaides -

DF L2858 iRTFES% 2 F GV a A FSXFFLiIR

dRREd A - HRF T RF D REFERAY AT G

PRIBERBRNPE L AP AR AIFHBE FouERY o F
=g
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%511 Bl [ FHESERE TR REA

Br#Bugd%iE FEALE

B+ <) TR | o | ApEE EHE

BREGF)| &% i) (%) g B
144 mm? 12.64 1 2.13 4
100 mm? 12.77 2 36.17 2
64 mm? 13.61 3 51.06 1
36 mm? 14.21 4 10.64 3
16 mm? 16.17 5 --- 5

d 45 11 @40, Bla ] 58 PDA B Fraenf sk % 5
144mm*>100mm*>64mm>>36mm?>16mm? o -3 s % % Acl' X 2 i§
2 RART R IR LT = B
(1) Bl | 85 PDA BE a0 6 # 5 144mm° BB > 16mm” 5 &
oo 95 Grandjean(1979)2- 7 7 > s F R A P EITR S G ff 0
AT R R RO o R ATR Mo S ELEEE AT Y e @ °
fe 45 1 sk i % k5o B * ] 5 144mm* g2 100mm’ & e [
L B FE A A 6AMMEE 36mme S e i B ¥ 2 4 o d 3 PDA
FFFE ] T RLLRFBA ) cETEEFR BT
| 6AMMP LG A B2 A B 144mmP sh- L s fe HOBLIE 4 ok ek a0
144mm? o #5110 d e ek F LR kg ERRBTRIETTE S
7 F 5 64Amm’ o

(2 7 MFFHT A hRT B WM E R QR000)54# 3 40 0 &
3 7

TR T Mah k2 Bl S 2R S 16.5mme g kg T
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A3| BE2 | 9 | 222314 |21+ |EEE| (4) | FPRaBkF |9 RELF
M= 9 1223421 |45 (N R (3) | FPEOET |9 RLF
45| Vg | § |21 | 2134 |2 %4 |EREE| (4) | PR OET |9 RZLF
46| thoit | F | 22 | 2314 |23 4 |EREAS| (4) Fr 4B |4 RLF
AT| SR B AL | § | 232134 |25+ A4 (3) | FPiEmET v RZF
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