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1. Introduction
o MHARBEED A = 2 — &4 b ORER A O & TIFRALELZAT 5 7o O I FEHER 72 hE
DN DL EL
® oiEfE/) (memory ability)
> mEE ORI OBAIE, K<HALNTWAHRIET, FRFICHERAEEOE S §
# %z 5 (Birren,J.E.,Fisher, .M. 1995)
F iz, HFHROLE O 7= OEJR B3 5 (Salthouse, T.A., Prill, K.A. 1988)
> A= a—OHOBEEERME LR TENRITER LRV O T, /NS 72w O
Al O BRICEHEL
> RREBREAVREWIEE, EBEHEMEME O X7 —~ AN BV (Bay,S., Ziefle,M.
2003)
® ZEfijHe/) (spatial ability)
> FIIESUIONER D, 19-2T ik & 66-77 ik & Fige L7272 T, 96% D LAY
[Al#EHE 112384 L 72 (Ceerella,J.Poon,L.W. 1981)
> VU EETHR SN TOWAEERERED A =2 — O HICIE, ZERIEE/I N EE
HEZRIZLTWDL AR H D, A =2 — ORI 2 72 LV TR S LT
WHTo8, Y73 A = 2 —OERIZIZZEM AT GULRE N B TH 5,
> BEEMICIEATE 7 7 ANV OIEREZ D RICEST OIZZEMBRE T EE,
(Vicente,K.J.5 2003)
> RO A =2 —EEPPHA TRWEERFERICEW T, 2a— L BIET 5 2
LxEL, HEOLHNEREZMEST 50T, EMEENNEEND LIV,
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(Bay,S.,Ziefle,M 2003)
o HEEREOBEL HREEICHIZ 5 & 3 FHO RN BB
» Landmark knowledge
v b— b OHD | S T RO Rk
> Procedural knowledge(or route knowledge)
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» Survey knowledge
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® fFFEHAY
> 4AOOMELCEE R %, /BRI ORE LGS OEFEEDOA =2
—DMEEEED A L A NET NV ERHET D

2. Method
o N
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> T U= MIEROEESIZEBNSE L0 v F A7 ) — 2 THE
® A ODHEDOEY MAL, BINFILEER LTz, #HHEGEOFEHORS S, A= o —HkE
DOFE L PEHTEZE DR &2 o ONEES IOV TRz
O HEREIID A = 2 —DDRIERS) card sorting AR TR & 417 [Figurel,right]
> BERDOA =2 —EITEMERO T, BOOEFEESHRENTWOIREDA = a2 —
DT T FOESTZTHEEE LCHE
> ETNTENA=2—OEENEINTZ 22D — RaeT —7 VIEBIE S ICET -
> 22 DA —FiE, 2 OB OTOMEED 7 7 — A F LYL L EEER G 25278
WEIZTDHREDT T v FOHEB G
> BIEEF, A=a—TEDOLICRENERVHLTT—7 VD Lol — K&l
NEZ D, DBIRVEL, BBUIR D KOO R D
> WOz, U_EHEEZHHLTHLD D
> FEBEOH#E (Nokia3210) [Figure2]

Fig. 1. Left: Participant solving the phone task on a computer simulated cellular phone; right:
participant arranging the menu functions in the card sorting task
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Fig. 2. Menu branch of the Nokia 3210 as example of the structure to be laid in the card sorting
task
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3. Results
< 3.1 Survey Knowledge
® HinE DO b 4 ABRIBHEIEIC A — RE o7z
> 1 A3 o0HEMICH T2 CEFIEOBR L)

vV OHEEICAZ TSI A= 2 —HEEZZOEET L (T3 2OHHENEMR)
> 2N A= ROFEWE A= —OBRENRA A—VTET, 2IEZXR LI
> 1N ENENOERRICFFED X —250 5 2 X, Kbl &
EFITEEDEREMEE IS — R&21E*7- (Tablel)

Table 1. Number of users who laid a hierarchical and a non hierarchical menu structure in the
card sorting task

Mental representation of cellular phone menu

hierarchical non hierarchical
20-32 years (N = 16) 16 0
50-64 years (N = 16) 12 4

o HinE (16 NDOPEEREEICH — REWR7-F & WAoo T-E THMT

P 723 (12 N) OFRBEORRR- -1 80.2%(3.2/4 i)
MRS A7 o 72 (4 N) OFEBEOMERER -1 65.6%(2.6/4 [H)

W OFICAE 72 t(14)=2.43; p<.05
K32 N)DREEREE I 1 — REA~_T2 6 O L W72 0o 728 T

MR (T2 (28 N) OFRBEORIR- - 89.7%(3.6/4 )
MRS ISR o7 (4 N) OFEBEOMFRER - 65.6%(2.6/4 [H)

WE ORI A B 727 t(30)=3.96; p<.001[Figure3, left]
P e i 3 D S X VR 2 i < RFRTIC B2, 778 LA B 27 LFigures,right]
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Fig. 3. Performance using the cellular phone depending on a hierarchical mental representation
of its menu; N=32 participants (16 between 20 and 32, 16 between 50 and 64 years)
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® A =2—0@ survey knowledge (=X == —fED.LIRGOEMRS) 1T, MENIE
NIz H— FOREBOERE DEIZ b RN TND
> AROBEEDOIRS 4
> RS 4—Elng1 AN, #7E-6 A[Table2]

Table 2. Number of users who laid O to 5 levels in the card sorting task

Number of levels in the mental representation of the menu

0-1 level 2 levels 3 levels 4 levels 5 levels
20-32 years (N = 16) 0 3 5 6 2
50-64 years (N = 16) 4 9 1 1 1

® ELWEZ4DFETNELEEZNUNOEEERS N) CTRREE R X7 4 —~ v X% ik
[Figure4]
> RO
vV RS 4DHE96.4%, THLUNDIESDE--84% (t(30)=2.24;p<.05)
> RIS o TR
v ORE 4 DOF109.9sec, TN DR S DF--234.4sec (£(30)=2.95;p<.01)
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Fig. 4. Performance depending on the correct mental representation of the cellular phone
menu’s depth; N=32 participants (16 between 20 and 32, 16 between 50 and 64 years)
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> RO
vV ELVWHEEOERSD 1 A-100%. miEEo A5 AN)-175%
(t(14)=2,29;p<.05)
> ARREIC o TR
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® Sl IX, —MAICEEEREY (B 2.1 levels) . & (1) 3.4 levels)
® [MEoEE 3,456 DFE(16 NNFE#E 3 N)EWEOWEESN 2 LLTDE16 A, MEHEE
TN S B Te) THu
> PREOMRRE
v ORE 3,45 DF94.5%, RI 2L DOH--78.9% (t(30)=3.84;p<.01)
> RIS o TR
v X 3,46 DF-16T.4sec, RS 2 LN TFDHE--246.9% (t(30)=2.15;p<.05)
> HOOEFEESHRNATHLREE L <,V — KV — MNIBKRH 273 E) D IE
fif 45
v ORE 3,45 DF 13 ADNEME RS 2L FOFE -5 AN IEAR(t(30)=3.205p<.01)
® HEEIIEELY, A=a—OHMNLVENET TR, BELTLIERS 2
W EEERFEERE D A = = — D survey knowledge 2ME)2 o 72,
® KN AHNETMIBEDNRT 3 —~  ZADRE LEAKRSIT TEZHNLD,

< 3.2 Route Knowledge
® A= —DOHFD“Setting”)> B on” DEERFHE B RN TV DHHERE~DIEL VL — |k (4 &)
% EMEICHERR L 7= 01345 3# @ 2 N721F [Tables]
> 2 NBEEOMRRFE--100%, FhLSbDE--85.8% (t(29)=5.61;p<.001)
0 4/E0H>L 3L LEELIHERTEHE 12 A (WEkE 2 N) &2t o#E0~2 &)
DND L
> AREOMERER
v 3Ll E-95.8%, 2/@LLF81.3% (t(30)=3.33;p<.01)
> BRI ToBERE
v 3JELLE---139.8sec., 2ELLT--247.6sec (t(30)=3.0;p<.01) [Figure5]
® A= o —@D/XAD route knowledge 1L, A H LV ElE DA X IVET VDI,
eI REDMEN o T2, = FORGP L & BORER CHEH BT O % fiF < BB
HOmE EIZERT 5 WO BT, @iE DRV T 4+ —v U AEBATE 508 L
FRANAN

Table 3. Number of users who laid the correct route in the card sorting task

Correct mappings in the mental representation of the route

0 | 2 3 -
20-32 years (N = 16) 0 | 5 8 2
50-64 years (N = 16) 6 4 4 2 0




2014/12/01
FHY : BEMH

120 300
2476
100 9.8 250
81.3
= 8 — g 200
‘.§ 2
£ e ¥ 150 1298
°
o ©
2 a0 © 100 —
g £
8 £
=
20 - 50
0 )
mostly correct  mostly incorrect mostly correct  mostly incorrect
mental representation of mental representation of
the route the route

Fig. 5. Performance of users depending on their route knowledge: N = 32 participants (16
between 20 and 32, 16 between 50 and 64 years)

< 3.3 Landmark Knowledge
® I TOEHE
> H—FY—FRETELLL v 7 LR =%EDHEE & —FH L CREL-
HREDEK
- 4.5/22 cards & 1E L < FliE, £& - 11.4 cards (t(30)=5.8;p<.001)
o fHBIRIR[Figure6]
>  IEL<EE L7HREDH & SO MR FE r=.78(p<.001)
>  IEL<EE L7HREDE & B EIZ 230 o T2 FE r=-.65(p<.001)
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Fig. 6. Performance of users depending on their landmark knowledge: N = 32 participants (16
between 20 and 32, 16 between 50 and 64 years)
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> 3.4 FHED A HILTTIOLORER L O
® 21 ADOH9-16 /%) TIT o 7= L S B3 & 5
> 22U, A— RV — MO 2 E 4 SO EIT> TN D
® A= —DOREEMEICKMA N o821 A
> EEE ORRE LSETHD
® A= —ODMEEHEICKM N 17T N S 8.7/4 levels F TREE & L
® Survey knowledge (2B L T
> k> EE
> 2L, H—RY— MO 2 E 4 SOEEIT> TN D
® Route knowledge (2B L T
> T ANOFRERIL— N EHE (48)
> k> AHE
® Landmark knowledge (2B L T
> CFHIEM##L 10.2 cards
> EFHEORRIZEITHD
P& S A & L ST W T R ORI R 92.5% ., KU D720 o Tt 75%
® [HOEHHETNRNTNIHELM L&, L—FDIELWERE L OFHHE, £
D TIRWTFHED 85% D 72\ R TRV T2,
> Route knowledge [I#EHFEFEIRIED /N T + —~ L AT R E Iesg i
® Landmark knowledge & iREEIZD ) - T REfE] & OFERIL, r=-48 THHEBR L D/ E )

7=

4. Discussion and Conclusion
HE SN ERET DA = o —%2 2 —WFRE I R ZNVET N D008, BlEDS
T =V AIREREEE G DT Lol
® HENEIEOBED T 4 —~ L RT3 DO HIFR N EE
> HEEEDBERERIICIE ATV D (survey knowledge)
> A=a—ODERIDFES (route knowledge)
> HENENETNE ZIHLET S0 425 (landmark knowledge)
& HELEMEDRA L FNETIVNRNIIRR D Z L E R
> mlEIE. WoObLBEOET LV ERODIS TR
> EEIL, A2 —ORVWERREZFDL, HEZERICIZE A CHERELZRID S TS
Nniginoiz
> INOOEME DAL ZNVET IVOREREE LIENAT =< 2ADE T2 S
=od,
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VT A=a—bh 7 3 ORMRARITT EEEEOR D TR —FIC kofﬁuﬁ
e



