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Abstract. To avoid information overload, the human brain selects the infor-

mation it notices, making selective attention a scarce resource. Most topics in 

tourism research have centred around tourist attention due to the focus on tourists. 

However, the measurement of attention has been carried out by questionnaires 

and interviews, which are subjective methods that may be influenced by factors 

such as social expectations and personal values to make the experiment fall into 

error. Since 80-90% of the information in the human brain originates from the 

visual system, measuring visual attention can reflect human attention. Eye-track-

ing technology based on that principle can measure human attention very well. 

This paper focuses on the following three topics: (1) Introduction of eye-tracking 

technology; (2) Summary of the research content in different tourism fields; (3) 

Conclusion of the shortcomings and future enhancement approaches. Based on 

those, this article makes several contributions. By analysing the application of 

eye-tracking technology in tourism research, the paper will provide new research 

methods and research ideas for later studies and help the development of the tour-

ism discipline. 
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Selective attention reduces people’s information burden and makes attention more pre-
cious. With the development of information technology, information dissemination has 
become convenient and efficient, as well as more crowded and overloaded, to avoid the 
negative impact of information overload on individuals, the human brain can select the 
information it is exposed to. The emergence of selective attention is inextricably linked 
to the evolution of human beings. Early human beings lived in a complex environment, 
where they needed to pay attention to natural disasters that might occur or had occurred, 
and also needed to obtain food by paying attention to prey, that is why they were more 
dependent on attention, especially visual attention. Today, the human brain and sensory 
system evolved the ability to pay selective attention to avoid visual information over-
load and to ensure that attention is focused on key things, which makes selective 
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attention scarce in the age of information explosion. 80-90% of the information in the 
human brain originates from the visual system [1], so a variety of marketing tactics have 
been formulated and implemented for obtaining the audience’s visual attention, and 
even a new word of eyeball economy appeared. 

Studying the selective attention of tourists can advance the solution to the core prob-
lems of tourism and promote the development of the tourism discipline. Tourist atten-
tion is reflected everywhere in the studies of the tourist gaze, tourist perception, desti-
nation image, etc., but there is a lack of appropriate ways and means to study tourist 
attention, which has limited the research on tourist behaviour and validity testing. The 
common methods of questionnaire and interview can obtain tourist attention infor-
mation for the study, to a certain extent. However, the information obtained is subjec-
tive, and the participants may provide information that does not correspond to the real 
situation due to their values, relationship with the researcher, social expectations, etc., 
which reduces the study’s accuracy. 

The emergence of eye-tracking technology provides a research method for tourist 
attention, this technology is used to study attention by its measurement of visual atten-
tion. The appearance of this technology has opened up a new world of visual perception 
research and can lead us into the mysterious world of visual perception and visual at-
tention, so it has been widely used in various disciplines. The application prospect of 
eye-tracking technology in tourism is also very promising, but the current research is 
very little. 

After combing the relevant literature, we find three main issues. First, the distribu-
tion field of papers is uneven as a result of 73.77% of related articles focusing on tour-
ism marketing. Second, eye-tracking technology has limited interpretive power, even 
if it can obtain accurate results. Different mental processes may produce similar behav-
ioural results in experiments, for example, changes in pupil size may be caused by dif-
ficulty in reading or by emotional responses, but eye-tracking technology cannot ex-
plain the cause of the behaviour. Third, the representation of experimental materials 
and participants in some papers requires further discussion. 

To sum up, this paper mainly focuses on the following three topics: (1) Introduction 
of eye-tracking technology; (2) Summary of the research content in different tourism 
fields; (3) Conclusion of the shortcomings and future enhancement approaches. Based 
on those, this article makes several contributions. First, this paper introduces eye-track-
ing technology which is a new method to measure attention. Second, it provides refer-
ences for later studies by analysing the distribution areas of previous studies and the 
research content of different fields. Third, it advances the development of the tourism 
discipline by providing suggestions for improvement. 

2 Eye-Tracking Technology 

2.1 About Eye-Tracking Technology 

Most animals with a developed visual system control their vision through eye or head 
movement, which enables them to obtain a large amount of visual information, thus eye 
movement is the basis of the visual system. Eye movements can be tracked with great 
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speed and precision, and there are three types of eye movements: fixation, saccade, and 
smooth pursuit [2]. Fixation is a common movement of the eyeball for visual processing, 
the light (stimulus) of a specific part of the visual field gathers in the sensory fovea with 
a higher density of neurons during fixation. At that time, the visual acuity reaches the 
highest and the attention is more concentrated, and the stimulus received more cogni-
tive processing. When the eyeballs flick, light (stimuli) is distributed to the parafovea 
around the eyeballs and the fovea of the surrounding sensory neurons, which areas have 
a low density of sensory neurons and can only provide perceptions of general shape, 
colour, and movement of objects. During the smooth pursuit, the eye moves from a 
fixation point to look for the next target, and the brain can quickly grasp the main points 
in the field of vision although it can’t receive specific perceptual information [3]. 

Eye-tracking technology is based on hardware or software, for example, using eye 
cameras to lock the eyes or using software to locate the face and eyes in the image to 
track eye movement. In eye tracking, it is particularly important to study the area of 
interest (AOI), that is, the attention area. Many measurement indicators have been 
formed based on the measurement of the three main eye movements in the search for 
AOI. The commonly used measurement indicators are total fixation times, fixation du-
ration, fixation times, fixation point sequence, time to first arrival at AOI, etc. (Table 
1) [2]. 

Table 1. The main measurement indicators of eye movement 

Metric Description 

the total number of fixa-

tions 

the more fixations happen, the more unreasonable the layout of the display area may be. Besides, the relation-

ship between the number of fixations and the task time should also be considered (e.g., the longer the task costs, 

the more fixations are required) 

fixation duration 
reflects the difficulty of extracting information, a longer duration means that a participant is harder to obtain 

information from the display area 

the number of fixations is a sign of the importance of the area, the more important the display area is, the more times it is watched 

the fixation point se-

quence 
the conversion of the fixation point can measure the rationality of the user interface layout 

time to reach AOI for the 

first time 

when searching for a specific target in the display area, the time to reach the target area for the first time is an 

important indicator of the rationality of the user interface layout 

2.2 Advantages and Disadvantages of Eye-Tracking Technology 

Eye tracking is a psychophysiological technique commonly used to measure attentional 
processes, it has both advantages and disadvantages compared with other traditional 
methods. Traditional methods of self-report, questionnaire methods, etc. rely on the 
participant’s memory and recollection, which may lead to wrong conclusions due to the 
participant’s unclear memory and forgetting. Besides, affected by social expectations, 
correct values, etc., participants may conceal their real consciousness and behaviour, 
making researchers get invalid data. In this case, eye-tracking technology can ensure 
the timeliness and accuracy of the data by recording the participant’s visual trajectory, 
fixation, saccade, fixation times, fixation duration and other data records. 
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However, this technique also has disadvantages. First, the eye-tracking equipment 
requires the eyesight of the participants, which makes the design and implementation 
of eye-tracking experiments more time-consuming than traditional methods. Secondly, 
the quantity of equipment is usually limited due to the high cost, and a machine can 
only be used by one participant at a time in the eye-tracking experiment, thus eye-
tracking experiment is more inefficient than others. Finally, eye-tracking software re-
quires rigorous calibration procedures to ensure accurate data collection, or the infor-
mation collected could be invalidated. 

3 Application Research of Eye-Tracking Technology In 
Tourism 

Search for pairs of keywords, tourism and eye-tracking, tourism and eye movement in 
the Web of Science database, and the period from January 1, 2012, to July 15, 2023, 
we got 61 papers after eliminating duplication and weak association. According to the 
data from journals and conferences in the Web of Science database, the first publication 
appeared in 2012, and the peak time of publication is in 2019 when the publication was 
15, but the overall quantity is still small (Figure 1). Therefore, eye-tracking research in 
tourism needs more attention and effort. 

 

Fig. 1. Publications per year of the source paper 

Through manual combing and keywords identified, the literature mainly covers five 
fields: tourism marketing, tourism landscape, environmental protection, experimental 
ethic, and literature review. As shown in Figure 2, we can see the existing research 
concentrated on tourism marketing. 

1
0

1
2

6

4
5

15

7

11

8

1

0

2

4

6

8

10

12

14

16

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

A Review of Eye-tracking Technology Application             841



 

Fig. 2. Distribution of the number of documents of each type 

3.1 Tourism Marketing 

The design of tourism marketing materials usually requires theoretical support, and 
their effects need to be tested. In this case, eye-tracking technology is a good way to 
reflect the process and result of an individual’s visual attention. Scholars tracked tour-
ists’ eye movement behaviour when they paid attention to objects such as brochures, 
food labels, pictures and landmarks [4-6], or studied the eye movements and behaviours 
of tourists under different tasks, cultural backgrounds, ages, and tour modes [7-11]. In a 
recent study, scholars compared the engagement level and emotional response of tour-
ists in real and virtual tourism experiences, this study demonstrates the possibility of 
using eye-tracking technology for virtual tourism research [12]. 

3.2 Tourism Iandscape 

Landscape not only provides people with aesthetic enjoyment and a certain healing ef-
fect but also undertakes practical functions, so the planning and evaluation of landscape 
are of great significance. The evaluation methods of landscape were relatively subjec-
tive in the past, but it is becoming more accurate and objective with the application of 
eye-tracking. In previous research, scholars explored tourists’ perception of the func-
tion and aesthetics of landscape, such as the visual perception of tourists of artificial 
architectural or natural elements [13-14]. Besides, scholars also evaluated the function of 
landscape, for example, they tested or evaluated the impact of landscape on tourist 
routes and wayfinding by eye-tracking technology [15-16]. 

3.3 Environmental Protection 

To promote sustainable tourism, previous studies have focused on environmental pro-
tection. Babakhani et al. studied the awareness level of air passengers on carbon offsets, 
emphasized the importance of awareness for behaviour change, and proposed that other 
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information is needed to attract passengers’ attention to carbon offsets. Subsequently, 
they studied consumers’ visual attention to carbon labels on restaurant menus, and they 
believed that guiding consumers to choose more environmentally friendly menu items 
can reduce the negative environmental impact of tourism and hotels [17]. Penz et al. 
tracked the participants’ perception of hotels with sustainable certification labels and 
suggested that displaying sustainable labels appropriately on tourism platforms can in-
crease travellers’ awareness of sustainability, thereby increasing sustainable tourism 
behaviour [18]. 

3.4 Experimental Ethic 

Tham et al. discussed the ethic of invasive technology by using an approach of collab-
orative ethnography. In this research, three cross-cultural researchers shared and dis-
cussed their perspectives on three main questions, namely the meaning of ethic to re-
searchers, the ethic in tourism and hotel research, and the proof ethic provided for moral 
responsibility [19]. 

4 Conclusion and Discussion 

Based on the Web of Science database, this study collates tourism research using eye-
tracking technology. Through the analysis of previous literature, we believe that the 
application of eye-tracking technology in tourism can be improved from three dimen-
sions: research field, research method, and experimental design. 

First, the research fields need to be expanded. According to the statistics we col-
lected, 73.77% of related articles are centred around tourism marketing. There is a lack 
of exploration in other fields, especially in experimental ethic. Although the existing 
research has not exposed the problem of experimental ethics, there is still possible to 
cause physical, mental, and psychological harm to the subjects. Meanwhile, the current 
national institutions responsible for experimental ethics are relatively scattered, and the 
views on the institutionalization of academic ethics are not unified [19], so the ethical 
norms for the application of eye-tracking technology need to be further discussed. 

Second, more research methods can be added to obtain more precise data. With the 
development of technology, many methods can be used with eye-tracking technology, 
such as functional magnetic resonance imaging, electroencephalogram, positron emis-
sion tomography, magnetoencephalography, and galvanic skin response. In experi-
ments, different mental processes may produce similar behavioural results, and these 
techniques help to identify and distinguish the mental processes associated with specific 
behaviours, making the research more rigorous and in-depth [20]. 

The experimental design needs further consideration, especially in experimental ma-
terials and subjects. The data collection in an outdoor eye-tracking experiment may get 
into trouble, for example, an infrared camera does not work due to infrared reflection 
on the beach, that would make the experiment fails. That is why researchers prefer to 
experiment in an indoor environment, but the experimental materials they used in in-
door experiments are possible to mislead the data. They often use pictures to replace 
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the real landscape and collect participants’ eye-tracking data on the landscape while 
there is a controversy on whether tourists behave the same in real and virtual environ-
ments. Therefore, the scientificity of experiments which try to grasp landscape prefer-
ence by replacing real environments with pictures needs to be thought twice [21]. Be-
sides, the majority of participants who participate in eye-tracking experiments are col-
lege students as a result of their accessibility, high quality and cooperation, but they 
cannot fully represent the tourist group, which makes the research conclusion lack uni-
versality and rigour. 

5 Limitations and Prospects 

As an emerging technology, eye tracking has a very small number of studies, and, as a 
result, related literature can only be analysed manually rather than using CITESPACE, 
VOSviewer and other software for commonality aggregation analysis. 

Eye-tracking technology can help tourism disciplines form theories and paradigms 
from the experimental level, and promote the development of tourism disciplines. The 
application of eye-tracking technology is helpful to the exploration and establishment 
of theoretical knowledge, and we can find evidence in psychology, which has many 
intersections with the discipline of tourism. In psychology, a large number of experi-
mental accumulations are often used to construct theoretical explanations, such as test-
ing children’s cognition of the psychological world through experiments. Therefore, 
tourism disciplines can also use eye-tracking technology to study tourists’ cognition, 
perception and so on, and try to explain the mechanism behind it, to verify and establish 
theories and paradigms. 
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