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Eye-tracking Experimental Research on Consumer Online Shopping Search Efficiency
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ABSTRACT: In the era of information fragmentation and fast consumption, in order to improve the interactive perform-
ance of the e-commerce APP information retrieval system and better provide consumers with accurate, high-quality and
convenient online shopping services, this paper explores the relationship between visual density and online shopping
search efficiency of consumer by using eye-tracking experiments. Two sets of experiments are designed. Besides, the
process and data of eye movement trajectory are collected by eye tracker, and the data are analyzed by ANOVA with the
SPSS 25.0. In the task-oriented context, the search efficiency of the subjects on the grid-structured product navigation in-
terface is higher than that of the list mode. In the non-task-oriented context, consumers search on the grid navigation in-
terface with relatively higher search efficiency. Furthermore, consumers’ online shopping search efficiency is higher under light
backgrounds. Different proportions of information organization elements of e-commerce APP interface will lead to different in-
formation densities. E-commerce APP designers can rationally arrange elements of information organization according to the
function of interface, thereby optimizing interface information density and enhancing the search experience of consumers.
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Fig.1 The first group of materials in Experiment 1
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Fig.2 The second group of materials in Experiment 1
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Fig.3 Stimulating materials of Experiment 2
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Tab.2 Fixation time, the first fixation time and access duration of AOI area with different layout
modes during the task-oriented eye-tracking search process
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4% 7 JR) 0.30 0.20 1.10 1.28 0.50 0.36
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Tab.3 ANOVA of fixation time under different page layout modes
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A A F P eyl A F P
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TEmREE 4N 0.011 38 0.689 0.412 0.027 38 123.490 0.000
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Tab.4 ANOVA of thefirst fixation time under different page layout modes
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Tab.5 ANOVA of access duration under different page layout modes
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Fig.5 Heat map of interface layout
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Tab.6 Satistics of the second group of eye movement
experiments (Top label)

VR UL SO

/s /s 12/ ¢
PR 1 0.23 4.62 2.67
Wk 2 0.20 4.87 2.38
MR 3 0.21 3.11 3.62
Bk 4 0.27 2.42 4.88
kLS 0.19 5.19 2.75
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Tab.7 Statistics of the second group of eye movement
experiments (Grid navigation)

EOUHE E R SRR

/s /s 12/ ¢
PR 1 0.24 2.07 9.64
W2 0.21 2.80 3.77
3 0.18 1.29 9.33
Wk 4 0.21 2.43 5.91
kS 0.22 1.36 9.38
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Tab.8 Statistics of the second group of eye movement
experiments (Bottom label)

FEAUHI  EUOERHE SRR

e
S 7 J T PR L A — R A (s) (s) (%O
FE T HUR APP 7 TR BRI e S A R ZESR 0.27 4.81 2.75
) R . AR ARAT &5 S B R, KR 0.23 3.77 2.67
A TR S LT 48 R R PR3 0.14 5.46 2.43
B — 4k KRk 4 0.17 3.63 3.33
3.2 W HRELHH MRS 0.22 4.18 2.67
AT SRR R ULIEL 6, A7 A1 ) B4 /Y 1A
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Tab.9 ANOVA results of different interface presentation methods on search efficiency
A s B UL st RTEMKEL
S E 2218 ) EEIE 2 (E ) SR {E 2218 .
(1—J) At (1—1) BT (I—7) B3t
. G S 0.009 0.062 2.052% 0.000 —4.3580%* 0.000
TR b 25 oy
bR 0.0144%* 0.003 -0.3268* 0.005 0.4745% 0.024
S THHBAR 25 -0.009 0.062 —-2.052% 0.000 4.358% 0.000
- ' JIRHBAR 0.0054 0.262 —2.3788* 0.000 4.8325% 0.000
TR bR -0.0144* 0.003 0.3268* 0.005 —0.4745%* 0.024
e T L
EERESSN —-0.0054 0.262 2.3788%* 0.000 —4.8325% 0.000

TE: * R FRIE2EER FMKF N 0.05
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Tab.10 Average data of the overall iconsin the AOI area
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