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Abstract

This study aims to explore users’ preferences for different design styles of smartwatch home
screens and the information search efficiency of different interfaces, providing empirical evidence
and theoretical guidance for the optimization of user experience and interface design of smart-
watches. By combining eye-tracking experiments with subjective evaluations, four different smart-
watch page styles were analyzed. The research results show that the honeycomb-style page is more
favored by users. In terms of search efficiency, the page with icons arranged in a regular 4 x 4 grid
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can accelerate users’ icon location speed. This study provides an effective method for design evalu-
ation based on users' visual cognitive efficiency, and its conclusions have direct practical reference
value for the interface design of smartwatches and small mobile devices.
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Figure 1. Shows four different page layouts
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Figure 2. Shows four types of page AOI
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Table 1. Total fixation duration Mauchly sphericity test
= 1. ST S HHERTE] Mauchly BRFE 1616

Mauchly ERFEERL
M. MEASURE_1

THRKAME MauchlyW JERUES A B - Epsilon”
MR - SR o - RAERE TR
HIRER/€A4 0.472 32.837 5 <0.001 0.672 0.703 0.333
EIFAT R 0.251 60.502 5 <0.001 0.623 0.649 0.333
MR E * BIbR AR 0.019 165.349 44 <0.001 0.484 0.542 0.111
Table 2. Intra-subject effect test of total fixation duration
7= 2. EM BRI A E AR R A
= NS
W E: MEASURE 1
b I 2RPU M HHE ey F B#EM W Eta Py
TR R ¥ - PRAERE 2.623 2.110 1.243 0.907 0.412 0.020
KI5 AT =) F - BRIERF 506.688 1.947 260.295 30.821 <0.001 0.407
TRk * BbfifR 3 - 3R 270619 4.876 55.500 6.129 <0.001 0.120

it Bonferroni 2 1E/H)Z H BT o, VUM ARG JRAE P R E a0 [A] A7 7E 538 22 7 (F
=30.82,p<0.001). FREESIEMLI (AR SR ot ROk B 2248 hr, IR 2 B 5 1T o 2Bk ae I 51 H
PUER . w1 5AR 2 BMEZE =1.647, p<0.001, 95% CI[0.918,2.377], #i)m 1 54i)m 3. HI1H
7 =2.009, p<0.001, 95%CI[1.214,2.804], Aij& 1 5457 4: ¥MEZ =2.002, p<0.001, 95% CI[1.121,
2.882], AifF 2 54if 3: BIMEE =0.362, p=0.480, 95% CI[-0.196,0.919], #i)&2 545 4. HE%E
=0.354, p=0.760, 95% CI[-0.274,0.983], #iJ& 3 545 4 K. ¥WMEZE =-0.007, p=1.000, 95%
CI[-0.286,0.272], &iit: fiJm | S AR FEmREEENER, HAR 1 REmTAR 234, 1i
J 2 AR 3. iR 4 ZHZIEAREER. WK 3 s,

XA BOT EEE 2 R 58 36 I EMAIE 1 =5 A A 280G 56 o R 3 1 A G S5t 2 1) A Ja) 32 248 (p < 0.001, i > =
0.407). B IEMT I~ 73X Fh 2 38 22 S 00K IR : A J5 1 BH B AR T HoAth = AN J= , 7 Fe A = ANA S 1 R A 24
Table 3. Pairwise comparison of total fixation duration
2 3. GEM B E R X AR
B EE
M. MEASURE_1

ZEAH I 95% EAF X 8] ®

(D)’ 37 J5) (D EbRA7 =) PEMEEMI-)) bRz WENE L
TR kIR
1 2 1.647* 0.264 <0.001 0.918 2377
3 2.009" 0.288 <0.001 1.214 2.804
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4 2.002" 0.319 <0.001 1.121 2.882
2 1 -1.647" 0.264 <0.001 —2.377 —0.918
3 0.362 0.202 0.480 —0.196 0.919
4 0.354 0.228 0.760 —0.274 0.983
3 1 -2.009" 0.288 <0.001 —2.804 -1.214
2 —0.362 0.202 0.480 -0.919 0.196
4 —0.007 0.101 1.000 —0.286 0.272
4 1 -2.002" 0.319 <0.001 —2.882 —-1.121
2 —0.354 0.228 0.760 —0.983 0.274
3 0.007 0.101 1.000 -0.272 0.286
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Figure 3. Hotspot Map
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0.499, p <0.001), K Huynh-Feldt & IF(e = 0.725, FbpE RN FF A ERIZARB(W = 1.000, AiJ5-5 EARH
A BN I 3 S BRFARR 136 (W = 0.770, p = 0.044), K F Huynh-Feldt £2 1F (e = 0.903). 14 4 fl7R.

Table 4. Sphericity test of the first fixation time
4. BRERTEIEK AR LS

Mauchly ERFEERL
M. MEASURE_1

ERNY.  Mauchly W EfIRTS

i = 0.499 30.371
Elix 1.000 0.000
i/ * ElbR 0.770 11.417

F HE

5

Em

1k

<0.001

0.044

Epsilon®
MEMREERT - SRl 3 - DAl TR
0.691 0.725 0.333
1.000 1.000 1.000
0.848 0.903 0.333

KA 2 (BIARSEAD) x 4 (AR ERWETT 2081, CAHE UL [ R RAR & . i s BRI AR 1A J&
F RN K H Huynh-Feldt 15 1F o 2544 P9 RS AS 36 27« A7 & RN R 2 (F = 9.69, p<0.001, fii #2=0.177),
BN A AR Jad B A TR) A S 3 s . AR £ RN 23 (F = 5.79, p=0.020, i 7*>=0.114), {HRMN

BRUN, Wk 5 s

Table 5. Intra-subject effect test of the first fixation time

5. BUCEILRTIE E AR AN AL L

SRR 2 LA
M. MEASURE_1
I III 2F- 7 F H ¥175 F oM W Eta P-4
ik RSB 4.153 3 1.384 9.687 <0.001 0.177
FEARZET - 5500 4.153 2.073 2.004 9.687 <0.001 0.177
¥ - P 4.153 2.175 1.910 9.687 <0.001 0.177
TR 4.153 1.000 4.153 9.687 0.003 0.177
Blbr  REIRTEE 0.666 1 0.666 5.793 0.020 0.114
FEARSERT - 35 i) 0.666 1.000 0.666 5.793 0.020 0.114
¥ - R 0.666 1.000 0.666 5.793 0.020 0.114
TRR 0.666 1.000 0.666 5.793 0.020 0.114

5T Bonferroni B IEM 2 B ECE T, DUMAT RIZE 1 UE RIS 18] (B O RR I TR] R, A I 5 R0
) bR IR 2 A A5G Se T AR N N 58 25 R (0 R E AR F=9.69,p <0.001), Bonferroni
WIE R R: A5 3 B IREM A T2 2 8 T 46 5 1 (A =240 ms, p = 0.007) K14 /5 2 (A =271 ms, p = 0.002),
Ay 4 BEMRTARD 1 (A= 109 ms, p=0.035)F14i )& 2 (A =140 ms, p = 0.006), )5 3 5 4 LEEZEF(A

=131 ms, p=0214), % 6 AR,
3.3. [EESHT

TEARZ) S 360 45 SRS LR T M SIS, 3L 46 4y 045, BARAREE B OB ar o3 56t DU FpAS 6] (1
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Table 6. Pairwise comparison of the first fixation time

6. EURIEVLRTE R EEER

BN B
M. MEASURE 1

o ZEA I 95% B A5 X 7]
(A7 DA = FEMEZEE-T) PrRERZE wEME

TR R

1 2 0.031 0.047 1.000 —-0.099 0.160
3 -0.240" 0.069 0.007 —0.431 —0.050

4 -0.109" 0.038 0.035 —-0.213 —0.005

2 1 —0.031 0.047 1.000 —0.160 0.099
3 -0.271" 0.071 0.002 —0.467 —-0.075

4 -0.140" 0.039 0.006 —0.248 —0.031

3 1 0.240* 0.069 0.007 0.050 0.431
2 0.271* 0.071 0.002 0.075 0.467

4 0.131 0.061 0.214 —0.036 0.299

4 1 0.109* 0.038 0.035 0.005 0.213
2 0.140" 0.039 0.006 0.031 0.248

3 —0.131 0.061 0.214 —-0.299 0.036
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Figure 4. Questionnaire data
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