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Tab. 1 Statistical result of eye-movement index

B IE AT E] (ms) Fixation duration

B UIE AT LS EL (1) Fixation count

bt — — — N
. brifE2s FrifiR PRtz
Variable H3ffiMean Standard deviation Standard error Hyff Mean Standard deviation Number
4455 Abstract symbol  3004.007 1639.141 197.329 17.877 9.330 69
4455 Visual symbol ~ 1398.645 680.157 81.881 7.913 3.431 69
F2 MHHEREAESRITER
Tab. 2 Gender difference results of descriptive statistics
IR 2h#5 4% Eye-movement indices %] Gender I fF5 (M£SD) Abstract symbol  JEZ4F5 (MESD) Visual symbol N Number
T UG A ] (ms) E) 3286.48+1057.58 1524.48+644.93 33
Fixation duration b’y 2745.07+2013.26 1283.29+699.92 36
HUHEARTTER S () 3 20.28+9.82 8.85+3.52 33
Fixation count 0 15.68+8.41 7.91+3.15 36

R3 ERAFREZRMAMRITER

Tab. 3 Freqnency difference results of descriptive statistics

R zh#5 45 Eye-movement indices fii FI#5i*% Frequency of use i 45 (M+SD) Abstract symbol JEZ455 (MESD) Visual symbol A% Number

B RIE AR [E] (ms) /R
Fixation duration ZHAH
EUGHE AR E() R A
Fixation count 2 HH

3698.54+1696.89 1487.39+660.58 35
2289.04+1237.51 1307.29+697.65 34
20.20+8.79 8.73£3.74 35
15.4949.38 7.07+2.89 34
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Tab. 4 Disciplinary difference results of descriptive statistics

IR 3h$845% Eye-movement indices 2% 5 Disciplinary #1545 5 (M+SD) Abstract symbol JE 4455 (M+SD) Visual symbol A %{ Number

B UG\ (8] (ms) b 2680.90+1178.56 1380.48+608.55 31
Fixation duration R} 3267.59+1911.24 1413.46+741.24 38

UG RTER S (AN P 14.85+5.88 8.08+3.07 31
Fixation count HR} 20.34+10.87 7.78+3.73 38

R5 BUESEAMSRITER

Tab.5 Major difference results of descriptive statistics

ARzl 45 Eye-movement indices L5t Major MR FF 5 (M£SD) Abstract symbol £ R 5 (M+SD) Visual symbol A % Number

B UGN ] (ms) Hozg Ll 2589.02+1298.03 1454.87+709.01 38
Fixation duration A FE ) 3342.55+1819.27 1352.78+661.67 31
HIRENTTER S S Hi 3 15.2346.32 7.8243.62 38
Fixation count JEH Y 20.04+10.81 8.01+3.24 31
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Differences in College Students’ Spatial Symbol Cognition of Tourism Map:
Based on Experimental Data from an Eye-movement Tracking System

WANG Junyi', LIN Lan', GAO Hua’, ZHANG Liangfeng'
(1. College of Geographical Sciences/ Institute of Tourism, Fujian Normal University, Fuzhou 350007,China;
2. College of Education, Fujian Normal University, Fuzhou 350007,China)

Abstract: Tourism maps are one of the most crucial items used by tourists in their cognition and
application of spatial geographic information. The symbol system used by tourism maps communicates
information to tourists about tourism services using shapes, colors, and other visual variables. However,
the design principles of traditional maps are not suitable for tourism maps. The tourism map symbol
system needs to improve the expressive force of the map. Symbols can be divided into two types: visual
and abstract. However, which type can ensure better cognitive effects for users? A new research
method, eye-movement study, will help answer this question and provide a new perspective and reliable
basis for tourism map design. Spatial cognition methods have been developed from comparatively low-
level visual perception tasks to higher-level cognitive tasks. These methods include psychophysical
methods, eye-movement tracking, functional magnetic resonance imaging, and combinations of these
methods. Eye- movement tracking technology is one of the effective visual information- processing
research methods and can accurately reflect recognition features, cognitive strategies, and
psychological feelings. As an important research method for studying human psychological activity,
eye- movement tracking is applied in many fields, such as reading and advertising. However, eye-
movement tracking has been applied rarely in the tourism field. Specialized eye-movement studies for
tourism maps are still lacking and need to be performed. This research is devoted to investigating the
influence of group difference and different symbol types on map learning using eye-movement tracking
technology. Using college students as the research object, our study explores the effect of spatial
cognition map factors within this group. The purpose of this paper is to provide theoretical guidance for
tourism map design. This experiment used a 2 x2 mixed experimental design, in which independent
variables include group difference and types of map symbols, and dependent variables are fixation
duration and fixation count. Data were analyzed by comparing means, paired ¢- test, and repeated
measures analyses of variance. Our research drew some conclusions as follows: (1) Subjects had better
performance in the tourism map-positioning task using a tourism map with visual symbols than when
using a tourism map with abstract symbols. The differences in eye-movement data using the different
tourism map forms are significant. The findings show that tourism maps with visual symbols have
better cognitive effects. (2) Females show better performance than males in terms of fixation count.
However, there was no significant discrepancy between males and females in terms of fixation
duration. (3) High- frequency tourism map users also had better performance than low- frequency
tourism map users. This performance difference is more obvious when using tourism maps with
abstract symbols. (4) Differences in the college students’ disciplines and majors also influenced their
spatial cognition. The different disciplines and majors had a significant interaction with tourist map
symbol types. Overall, better cognitive effects were obtained when students used tourism maps with
visual symbols. Gender, frequency of use, discipline, and major also show differences in spatial
cognitive effects. Therefore, tourism map design should fully consider visitor group differences and
tourism attraction features to publish a variety of user-friendly tourist maps for each type of user.
Keywords: tourism map; spatial symbols cognitive; eye-movement tracking technology
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