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Abstract
Th e purpose of this paper is to determine the position of eye-tracking studies in the tourism literature and 
to provide a panoramic perspective of social and intellectual structures of eye-tracking studies in tourism. 
Bibliometric methods have been used to analyze 64 studies published from 2013 – 2019. Descriptive, net-
work, and cluster analyses were applied in the R statistics program. Th e annual growth rate on eye-tracking 
research in tourism was 38.31%. Most of the authors preferred to cite articles from tourism journals. Eff ec-
tive researchers preferred to use "eye-tracking" and "visual attention" as author keywords in their research. 
Most of the studies took place in a laboratory environment. Th e studies discussed many dimensions such 
as culture, language, website design, advertising strategies, satisfaction, and usability. However, the eff ect of 
marketing and behavior studies is remarkable. Institutions and countries with close geographical links tended 
to publish together, but countries such as the USA, the UK, China, and Australia come to the fore in the 
collaboration network. Scopus-indexed English publications, most of which are articles, and proceedings 
were analyzed. Future studies may use diff erent academic databases and publication types. Th is study is one 
of the fi rst bibliometric analyses of eye-tracking studies in tourism.
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1. Introduction
Eye-tracking has been a topic of interest for researchers since the 19th century (Mascati, 1952). Th e fi rst studies 
that analyzed the eye with the help of a device took place at the beginning of the 20th century. Huey (1968) 
analyzed the eye movements of his students by using a type of holed contact lens. Th e lens was connected to 
an aluminum indicator that moved in response to eye movement (Yang & Wang, 2015). Th us, a primitive 
eye-tracking device emerged. Similar eye-tracking research and methods to today's research and methods can 
be seen in the literature from the 1960s (Deutsch & Deutsch, 1963; Noton & Stark, 1971; Yarbus, 1967). 
Computer analysis of human behavior, and therefore eye movement, dates back to 1980 while presenting 
media content with computer technologies dates back to the 1990s. Within this time frame, eye-tracking 
studies also took place in many other academic fi elds such as medicine, psychology, sociology, marketing, 
and computer science, depending on the historical process of how these studies were undertaken (Omur & 
Aydoğdu, 2017). 

Th e use of eye-tracking techniques in tourism is more recent. In this fi eld, the fi rst experimental eye-tracking 
studies appeared in the literature at the beginning of the 2000s (Chua et al., 2005; Pan et al., 2004) and 
generally analyzed a wide range of subjects such as landscape, museology, image, website design, intercultural 
diff erences, marketing research (Scott et al., 2019). It is believed that using bibliometric methods to analyze 
the intellectual structure of eye-tracking techniques that off er an innovative perspective in tourism would be 
benefi cial (Benckendorff  & Zehrer, 2013; Güzeller & Çeliker, 2018). Th e diff usion of eye-tracking studies 
in tourism to the fi elds with diff erent practices (Scott et al. 2019) increased the importance of bibliometric 
studies that enable panoramic monitoring of the literature. Additionally, a systematic literature review by 
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Scott et al. (2019) considered experimental surveys using the eye-tracking technique; however, conceptual 
studies or studies of other disciplines that consider tourism as a study fi eld were not included in the analysis. 
In this paper, eye-tracking studies in tourism are considered from a broader perspective, and they off er views 
about the fi elds in which the analyzed studies are clustered, what type of changes occurred over the years, and 
collaborations in the fi eld with the help of bibliometric techniques (Hall, 2011). Th e bibliometric analysis 
provides longitudinal information about the studies based on past studies. By taking an x-ray of the past, 
these studies off er clues about how to structure the future (Aksu & Güzeller, 2019). Further, bibliometric 
studies enable analyzing a high number of studies in a short time with newly developed programs (Aria & 
Cuccurullo, 2017; Van Eck & Waltman, 2010). Additionally, since tourism studies in the globalized world 
have necessarily complex structures (Darbellay & Stock, 2012; Hall & Williams, 2019), bibliometric studies 
have the potential to off er unique opportunities to identify the position of specifi c fi elds, such as eye-tracking, 
in tourism. Based on these facts, this study aims to answer the following questions to determine the position 
of eye-tracking studies in the tourism literature and to provide a panoramic perspective of eye-tracking in 
the tourism fi eld:

(1.)  What are the descriptive data of eye-tracking studies in tourism?
(1.1.) What are the fi ndings regarding the number of studies?
(1.2.) What are the fi ndings regarding the number of researchers?
(2.)  What is the social and intellectual structure of eye-tracking studies in tourism?
(2.1.) What are the most eff ective articles, sources, and keywords in the literature?
(2.2.) What do the social network structure and trends of keywords show?
(2.3.) What is the structure of country and university collaboration networks? 

It is believed that the research process and fi ndings are important, as these have the potential to open up new 
pathways to collaborations, authors, journals, and subjects about eye-tracking studies in tourism. 

2. Literature review

2.1. Eye-tracking and its metrics
Eye-tracking is a term that identifi es a tracking process of the gaze of individuals. Within this context, 
measuring the movements of the eyes, the head (which guides the gaze), and the neck are important. Th ese 
measurements are made by an eye-tracker that records eye position and eye movement (Özdoğan, 2008). 
Various methods have been developed over the years to analyze and track eye movements. Fixation and saccade 
measurement-based eye movement analysis are among the preferred methods (Tao et al., 2020). Th e fovea, 
which is found in the human eye, is typically the clearest vision point at the center of the retina in various 
living beings. A living being with a fovea in the eye has fi xation capability. Maintaining the gaze on a single 
location is called fi xation (Sharafi  et al., 2015). A saccade is defi ned as the fast and intervallic movements 
directing the gaze (Sharafi  et al., 2015). Saccades include only eye movement and head movement. In the 
simplest sense, saccades aim at the retina's center at the point where the gaze is directed. In eye movement 
analysis, some metric data based on fi xation and saccade measurements are gathered. "Gaze points" derived 
from fi xations and saccades are the collection of data that describe where the eye is gazing (Sun et al., 2016). 
A metric similar to gaze points is "heat maps," which present an intensity map of where and at what intensity 
the eyes look (Pfeiff er & Memili, 2016). Th e scenes covered by the metric measurements, such as gaze points 
and heat maps, are identifi ed via "areas of interest" (AOI). Identifying an area of interest enables calculating 
how many of the participants in the eye-tracking process are looking at a specifi c area of interest. Time to 
fi rst fi xation (TTFF) is extremely important in providing information about how certain aspects of the visual 
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scene are prioritized (DeWitt, 2010). Although TTFF data is important, such data might not be suffi  cient 
to describe what in the scene is of interest. Additionally, using a combination of data obtained from both 
fi rst fi xation duration (FFD) and average fi xation duration (AFD) helps to get more meaningful data (Sharif 
& Maletic, 2010). For instance, it is possible that a scene with a low TTFF value and a high FFD value is 
preferred by the participants.

2.2. Eye-tracking in tourism
Th e fact that eye-tracking off ers new and innovative perspectives on the fi eld is one of the reasons it excites 
tourism researchers. Since some eye-tracking tools are suitable for mobile use, it can be observed that the 
studies are conducted in two ways: fi eld and laboratory research. It is understood that subjects such as web-
site usability, advertising, and marketing studies and online tourist behavior patterns were investigated in 
laboratory studies (Babakhani et al., 2017; Green et al., 2011; Marchiori & Cantoni, 2015; Muñoz-Leiva et 
al., 2018; Pan et al., 2004, 2011, 2013). Participants were asked to use wearable mobile eye-tracking tools 
to determine the visual interests of moving tourists. However, the number of studies conducted in the "real 
world" with portable eye-tracking devices is very small. Kiefer et al. (2012a) stated that the most important 
reason for researchers not to choose mobile eye-tracking tools in the fi eld is linked with possible technical 
problems. Yet, few studies observed what participants pay attention to while walking in the city center (Pinelo 
da Silva, 2011), how the gaze behaviors of participants change with the help of a map (Kiefer et al., 2012a, 
2012b, 2014), the visual attention of visitors in museums (Eghbal-Azar & Widlok, 2013; Mokatren et al., 
2018; Toyama et al., 2011), or the gaze behavior of participants who try to fi nd directions with the help of 
landmarks in a train station (Pashkevich et al., 2020). Most studies analyzed how demographic and cultural 
variables aff ect eye movement (Chua et al., 2005; Green et al., 2011; Hao et al., 2015; Pan et al., 2011; Raptis 
et al., 2018; Wang & Sparks, 2016). 

Scott et al. (2019)'s review of tourism studies discussed the advantages and disadvantages of eye-tracking 
research, data collection procedures, methods of analysis, and their applications in tourism. Other than choos-
ing eye tracking as an application method in tourism literature, the eye-tracking concept was analyzed from 
a theoretical perspective. Determinations regarding the usage areas of eye-tracking in tourism were included, 
especially as they relate to neuromarketing research (Boz et al., 2017).  

3. Method
With traditional methods, it may take time to formulate an opinion about literature. However, over time, 
the development of research tools and the availability of databases for researchers have led to the emergence 
of innovative methods (Aria et al., 2020). In this context, the importance of innovative bibliometric research 
has increased. Bibliometric methods examined the descriptive, social, and intellectual structures of data in 
this study.

An open-source bibliometrix (Aria & Cuccurullo, 2017) R package and R software were used in all bibliometric 
analyses. Within the scope of this study, 149 studies on "eye-tracking" or "eye tracking" and tourism topics 
(travel, tourism, tourist, hospitality, leisure) were obtained from the Scopus database. Th e following parameter 
was determined for searching the database: (TITLE-ABS-KEY ("eye tracking" OR "eye-tracking")) AND 
(tourism OR tourist OR travel OR hospitality OR leisure) AND (LIMIT-TO (LANGUAGE, "English")). 
With the help of this search parameter, studies available on Scopus that include "eye-tracking" or "eye track-
ing" concepts in their title, abstract, and keywords were listed. Th is search list was further refi ned to obtain 
studies with the keywords tourism, tourist, travel, hospitality, and leisure. Th us, 137 studies were obtained 
from the search on 01/03/2020. Th e selection of databases such as WoS, Google Scholar, Scopus, PubMed 
often depends on the researcher's preference due to a lack of general consensus. However, in social sciences, 
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the WoS and Scopus databases with accessible statistical data have their advantages. In this paper, the Scopus 
database was used instead of the WoS database, as Scopus off ered more comprehensive scanning (Ferjanić 
Hodak, & Krajinović, 2020; Martín-Martín et al., 2018). A fl owchart for the bibliometric research is shown in 

Figure 1

Bibliometric workfl ow

As shown in Figure 1, the organized dataset was limited to studies in 2019 and before. Finally, 64 studies were 
included in the research. "Eye-tracking" and "eye tracking" were merged in the corpus data. After loading the 
dataset into the R statistics program, descriptive analyses, network analyses, and cluster analyses were applied.

4. Findings

4.1. Descriptive fi ndings
It can be seen that eye-tracking studies have entered the tourism literature in more recent years. In this context, 
when growth data for 7-year research history was analyzed, a rapid increase in the number of publications per 
year was noticed; there was an average of 6.31 papers per year in the literature over the seven years (Figure 2). 
Th e compound annual growth rate (CAGR) was 38.31%. CAGR is a term used for the geometric progres-
sion ratio, providing a constant ratio over some time. Among the reasons for this remarkable growth were an 
increased number of researchers, the facilitator eff ect of improved technology for research, and the eff ects in 
the advancements of eye-tracking area (Aria et al., 2020; Merigó et al., 2015).

Th ere were 247 diff erent keywords in studies published in 50 diff erent sources (journal, conference paper, 
etc.), and these publications were referenced with an average of 6.64. In these studies, it was seen that 161 
authors contributed, and the names of the authors were mentioned 191 times. Th e majority of the publica-
tions (89.66%) had multiple authors. AFI value was calculated as 0.16. Author Footprint Index (AFI) is 
a calculation method used to provide information about the researchers' viewing and browsing frequency 
in the publications (Atabay et al., 2019). When AFI is calculated, the relationship between the number of 
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contributing authors in an article and the frequency with which their respective names are mentioned is 
analyzed. Th e formula below is applied as a calculation method.

Figure 2

Annual scientifi c production

In other words, the number of authors in the fi eld is divided by the total number of names that appear in 
the papers, and the result is subtracted from 1. Collaboration Index (CI) is another index value based on 
authors' collaboration. Th is index is related to multiple authors' publications in the fi eld and calculated as 
below (Ajiferuke et al., 1988). 

 

Th us, the eff ect of single-authored publications is eliminated, and the number of authors per publication in 
multi-authored publications can be seen. In this sense, the CI value for eye-tracking studies in the tourism 
literature was determined as 2.69 (Table 1).

Table 1 

General descriptive information

Description Results:

Documents 64

Documents per year 9.14

Sources (journals, books, etc.) 50

Keywords 247

Years 2013-2019

Average citations per document 6.64

Authors 161

Author appearances 191

Authors of single-authored documents 5

Authors of multi-authored documents 156

Single-authored documents 6

Multi-authored documents 58
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Table 1 Continued

An International Interdisciplinary Journal

Description Results:

Documents per author 0.40

Authors per document 2.52

Co-authors per documents 2.98

Collaboration index 2.69

Author footprint index 0.16

Document types

Article 32
Article in press 1
Conference paper 26
Editorial 1
Letter 2
Review 2

4.2. Social and intellectual fi ndings
A Th ree-fi elds diagram was used to provide a general overview of eye-tracking publications in the tourism 
fi eld between 2013 and 2019. Fundamentally, this diagram visualizes the relationship between three main 
elements (authors, keywords, journals, etc.). Visualization based on a Sankey diagram (Riehmann et al., 2005) 
presents the component relationships of the determined number of publications with the help of a single fi gure. 

Figure 3 

Three-fi elds diagram
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In Figure 3, "sources" (journal, book, etc.) of the three-fi elds diagram are on the left-hand side, "authors" are 
in the middle and "keywords" are on the right-hand side. When the analysis for the most eff ective 15 units in 
every fi eld was investigated, it was seen that majority of these studies refer directly to tourism journals. How-
ever, there were also journals in the marketing and advertising fi elds such as "Journal of Marketing Research", 
"Journal of Advertising Research", "Journal of Advertising", "Journal of Consumer Research" and journals in 
urban planning and science such as "Journal of Environmental Psychology", "Landscape and Urban Planning". 
Noel Scott was observed as one of the most eff ective authors in the fi eld; he cited most of the eff ective tourism 
journals in the fi eld and used the word "tourism" the most out of all the authors. Th e fi ndings showed that 
Nazila Babakhani, Janet Hernández Méndez, Francisco Muñoz-Leiva, Ian Michael, as eff ective authors, also 
cited tourism publications signifi cantly. As can be observed in Figure 3, the eff ective researchers in the fi eld 
preferred to use "eye-tracking" and "visual attention" as author keywords in their research.

Unlike the Sunkey diagram, only the most cited publications are listed in Table 2. Th us, it aims to under-
stand which publications attract more attention in the literature. It is understood that the research claiming 
that eye-tracking methods can discover tourists' emotions is the most cited research. In addition, it has been 
observed that most of the studies were organized in a laboratory environment. Many factors such as culture, 
language, website design, advertising strategies, satisfaction, and usability have been discussed in the studies.

Table 2 

Top cited documents

Paper Topic Findings TC

Li et al. (2015)
• Current and potential methods 

for measuring emotion in 
tourism experiences

• Studies of emotion in tourism literature generally use 
self-reporting questionnaire strategies that capture the 
high-order emotions of tourists and are subject to a number 
of types of biases.

55

Hernández-Méndez, 
& Muñoz-Leiva (2015)

• The effi  ciency of online ads on 
various sites under the eTourism

• Participants take longer periods and higher levels of fi xation 
to recognize text than images, and the static banner was 
the fi rst element fi xated by them.

34

Li et al. (2016) • Visual attention toward tourism 
photographs with text

• Texts within photographs attract the visual attention of tour-
ists. Photographs with text in a known language and/or with a 
single message draw more visual attention. The text language is 
important for participants' perceived advertising eff ectiveness.

26

Wang & Sparks (2016) • Tourism photo stimuli, ımage 
characteristics, and ethnicity

• High-arousal images draw a high number of fi xations and 
a longer duration of fi xation. Images of nature attract a longer 
duration of fi xation. There are diff erences in the attention and 
scanning patterns of Australians and Chinese.

26

Raptis et al. (2018)
• Eff ects of mixed reality on 

players' behavior and immersion 
in a cultural tourism game

• The eff ects of the human cognitive style on game-specifi c 
interactive behavior and visual behavior have been amplifi ed 
by mixed-reality interaction.

25

Scott et al. (2016)
• Using eye-tracking to 

examine tourism advertising 
eff ectiveness

• Methods of eye-tracking are more eff ective than methods 
of self-reporting for tourist ads research. 21

Kiefer et al. (2014) • Exploring touristic trips with 
a mobile eye-tracking device

• A good predictor for the total exploration duration was found to 
be the number of areas of interest revisited in a city by tourists 
during a short period of time.

19

Boz et al. (2017) • Neuromarketing aspect of 
tourism pricing psychology

• Positive statements of previous customers in ads draw custom-
ers' attention. Discount rates draw more attention than reduced 
prices. The center of a visual promotion is a good place to show 
reduced prices and discount rates.

16

Scott (2019) • Eye-tracking studies 
in tourism

• The use of eye-tracking techniques in tourism is important. 
Advertising perception, website design and eff ectiveness, and 
visual attention of customers are the main research areas in 
tourism studies.

13

Wang et al. (2016)
• Predicting learning 

outcomes and diagnosing 
cooking interests using 
eye-tracking

• Text draws much more visual attention than pictures on static 
recipes. Videos draw more visual attention than text on dynamic 
recipes. On the dynamic page, the visual attention paid to the 
text was negatively related to the knowledge of knife skills. The 
visual attention paid to the text on the static page, on the other 
hand, was positively related to prior cooking interest.

13
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4.2.1. Keyword trends and co-word analysis
Keyword trends (trend topics) analysis shows how the literature has changed over the years on a coordinate 
plane by using keywords, abstracts, and titles. Th is analysis indicates which topics are used in which years 
in the published studies. Th ere are certain benefi ts to choosing the right keywords and writing titles and 
summaries that accurately describe the topic in scientifi c publications. Th e preliminary defi nitions such as 
abstract, title, and keyword in the scientifi c publications are important to describe the related research fi eld 
and framework. Th us, other researchers can easily access the publications in the related literature with the 
help of keywords, titles, and abstracts (Grant, 2010). Th anks to trend topics analysis, it is possible to observe 
the changes in the keywords, titles, and abstracts over the years, which have become the driving factor for the 
proliferation of research in any fi eld (Figure 4). Trend topics analysis assigns logarithmic frequency values to 
terms on a coordinate plane to observe the changes. 

Figure 4 

Trend topics of the fi eld

With the help of Figure 4, created to show the 3 keywords mentioned at least 3 times every year between 
2013-2019 (obtained from abstract, keyword and title), the trends of eye-tracking studies in tourism were 
investigated. It was seen that while the studies frequently included keywords from the marketing and behaviour 
fi elds in more recent years, the terms "eye tracking" and "eye movement" preserved their popularity.
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Co-word (co-occurrence) analysis presents keywords used together in research. In the analysis, keywords in 
the publications were visualized with the "Fruchterman-Reingold" algorithm. Fruchterman-Reingold is a 
power-based order algorithm. Th e fundamental starting point is to move the nodes to adjust the balance of 
power between them and minimize the system energy. In the normalization of the values in the network, the 
"association" method and "Walktrap" as a clustering algorithm were preferred. Lastly, the network map was 
visualized with a minimum of 2 connections and 17 nodes that meet the criteria (Figure 5). 

Figure 5 

Co-word analysis

Th ree clusters in Figure 5 were represented with Cluster 1, Cluster 2, Cluster 3 respectively. It was seen that 
Cluster 1 with the highest number of elements represented a general structure of eye-tracking topics in tourism 
with the help of marketing and geography disciplines, while Cluster 2 and Cluster 3 emphasized studies that 
focused on behavior, psychology, and cognition.

4.2.2. Collaboration networks
Collaboration networks present partnerships of individuals or organizations such as countries, authors, or 
journals with a social network. When the collaborations were investigated for countries, country x country adja-
cency matrix determined for co-publication frequency was used. Th e formation of the network analysis based 
on co-publishing is given below according to the modularity score  (Blondel et al., 2008; Newman, 2003).
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In the formula,  represents the degree of node ,  represents the total number of edges and  represents 
the membership node  to a community (Aria et al., 2020). When the collaborations were investigated for 
universities, university x university adjacency matrix determined for co-publication frequency was used.

Figure 6 

Country collaboration network

In Figure 6, it was seen that many countries were collaborating in eye-tracking studies in tourism. Th e size of 
the nodes in the network presents the publication frequency of the countries, while the number represents the 
cluster they belong to. It can be seen in Figure 6 that clusters with the same number tend to publish together 
more. When the cooperation network was examined, it was seen that Australia was an eff ective country in the 
Cluster 1. It was also determined that the countries in the Cluster 1 cooperate more. Th e Czech Republic, 
which was also eff ective in the collaboration network, dominated the Cluster 2. Switzerland in the Cluster 3, 
the Netherlands in the Cluster 4, and Denmark in the Cluster 5 were also eff ective countries in the network. 
With a total of 18 countries, the network was formed by clustering nodes with at least two connections. 

Figure 7 shows that "Griffi  th University" in the Cluster 1, "Zayed University" in the Cluster 3, "Institute of 
Cartography and Geoinformation" in the Cluster 4, "National Cheng Kung University" and "Asia Univer-
sity" in the Cluster 6, and "University of Granada" in the Cluster 5 come to the fore in the context of the 
collaboration of universities or research centers. Due to the social structure of the network, a map of nodes 
with two or more relationships was not plotted. Instead, 24 countries with at least one connecting node that 
fi t the criteria were represented on the social network. 
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Figure 7 

University collaboration network

5. Discussion and conclusions
Developments in information and communication systems contribute to the advances in various aspects of 
life, including eye-tracking methods (Karatekin, 2007). Th e results of this study revealed that the consideration 
of eye-tracking studies in the fi eld of tourism arose after the development of information and communica-
tion technologies. It was seen that eye-tracking studies in tourism had increased exponentially, although 
these studies have a short history. When the growth speed of eye-tracking studies in tourism is analyzed, it 
can be seen that the social sciences adopted certain technological developments, especially in tourism, as re-
cently as the 2010s. Delayed eff orts by social science and tourism researchers on topics that require technical 
hardware and software knowledge, such as eye-tracking, is an understandable phenomenon because of the 
human-centric nature of tourism studies (Buhalis & Law, 2008). Within this context, when the progress of 
eye-tracking studies in tourism research is investigated, the preference for social sciences keywords in recent 
years is an indication that the tourism literature has begun to change.

Marketing studies hold a particularly important position in the tourism literature. In their analysis of eye-
tracking research in tourism, Scott et al. (2019) stated that topics such as "advertisement perception, website 
design, and usability, consumer attention to marketing information" were frequently mentioned. Interdisci-
plinary studies between social science and technology adoption have enabled the expansion of eye-tracking 
studies in tourism research. In addition, sector awareness of eye-tracking and the changing technological needs 
of businesses and DMOs are among the factors that direct academic studies. Within this study, the quantity 
of journals in the marketing and behavior disciplines is striking, although the majority of the journals are 
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related to the fi eld of tourism. Th is situation runs parallel to the development of trend topics in the fi eld, and 
it presents evidence that behavior-focused studies are increasingly important in tourism research. A perspective 
article (Scott, 2020) emphasized the importance of collaboration between academic institutions and tourism 
researchers with similar areas of investigation to break down the traditional structures in tourism research and 
shift to a prediction-based process. Tourism studies should evolve into a practice of theory-based thought and 
behavior prediction rather than descriptive studies or question-answer relationships (Laesser et al., 2019). 

In bibliometric studies, social network analysis is applied to show the intellectual and social structure of the 
investigated fi eld (Johnson & Samakovlis, 2019; Mehraliyev et al., 2019). When the results of the co-word 
analysis obtained from the research fi ndings are evaluated, it is seen that the clusters have diff erent approaches 
in the social sciences and tourism literature. However, upon considering the low number of nodes in the 
clusters, the social structure, and the eff ect level, it can be understood that unique schools in the tourism 
literature have not yet been clarifi ed. Also, it is known that studies focusing on information and communi-
cation technologies usage have certain challenges (Miorandi et al., 2012). It is important to bring together 
those researchers with theoretical knowledge and those with experience in the application of technology in 
the social sciences. Various institutions and diff erent researchers are forming collaborations to overcome these 
challenges (Racherla & Hu, 2010; Ye et al., 2013). In this study, it was seen that institutions and countries 
with close geographical links have a tendency to publish together. However, diff erent countries in the network 
also tend to cooperate with countries that publish relatively frequently in the social sciences, such as the USA, 
the UK, China, and Australia.

5.1. Theoretical implications
In the study, a bibliometric workfl ow was developed based on PRISMA in order to draw a more systematic 
framework in bibliometric analysis. It is thought that this will help researchers follow a systematic path when 
designing bibliometric studies and help reviewers evaluate bibliometric articles in a more systematic way. Our 
study reveals signifi cant descriptive data on the importance of eye-tracking research in tourism. For example, the 
rapid growth trend of eye-tracking research in tourism is an issue that should be emphasized. Th e willingness 
of researchers to work together, the development of technology, and the cooperation of tourism with other 
disciplines have increased the quantity of research. Besides the number of studies, a newly developed index 
on the number of researchers, called AFI, was also used. Th erefore, our study off ers two new bibliometric 
perspectives to the academy, namely bibliometric workfl ow and AFI.

Bibliometric research is inherently very limited in creating a new theory. However, it does have the ability 
to discover which disciplines make the most signifi cant contribution to the research fi eld. In addition, it is 
possible to reveal the conceptual structure of the research fi eld with word-based analysis. Our keyword-based 
analysis shows that it is not possible to do eye-tracking research in tourism without resorting to disciplines 
such as marketing, geography, behavioral science, and psychology.

Th e fi ndings of the collaborations in the study give clues to researchers about which academic ecosystem they 
can be included in and which country or university academicians attach more importance to eye-tracking 
studies. In this context, it should be considered that researchers who want to study eye-tracking in the fi eld 
of tourism should cooperate with researchers from countries such as Australia, the Czech Republic, the UK, 
and China or universities such as Griffi  th University, National Cheng Kung, and Asia University.

5.2. Practical implications
Th e growth rate shown in our study cannot be explained solely by academic interest and interdisciplinary 
cooperation. It should be clearly stated that, as in many other fi elds, advances in technology are one of the 
reasons for the rapid growth in eye-tracking studies. Th e tourism sector has the potential to internalize 
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technology rapidly. In this context, actors in the tourism sector want to evaluate academic outputs to use 
their marketing budgets more eff ectively. Our study contains fi ndings regarding the use of eye-tracking tech-
nologies, especially on websites. Th ese fi ndings summarize eff ective strategies tourism stakeholders should 
follow for their websites. In particular, exploring intercultural diff erences with eye-tracking technologies off ers 
important opportunities for tourism stakeholders. For example, diff erences have been discovered between 
eastern and western cultures in how attention is captured, and advertisements are comprehended (Wang & 
Sparks, 2016). In addition, there are important sectoral indicators such as text language, position, and type 
of advertisements on websites. Choosing a static or dynamic banner (Hernández-Méndez, & Muñoz-Leiva, 
2015) and creating static or dynamic recipes (Wang et al., 2016) are among the outputs that will help busi-
nesses fi nd innovative solutions.

5.3. Limitations and recommendations
Th is study has certain limitations and recommendations for future research. In this study, Scopus-indexed 
English publications, which are mainly articles, and proceedings, are discussed. Future studies can generate 
seminal works by analyzing diff erent academic databases and diff erent publication types. By using diff erent 
bibliometric techniques (co-citation, theme analysis, etc.), future studies might contribute to research fl ow. 
Th is study presents a panoramic image of the literature. Th erefore, the study results are expected to give 
descriptive, social, and intellectual information to academicians and graduate students who want to conduct 
new studies about eye-tracking in tourism. However, statistical methods might be ineff ective when search-
ing for eff ective research in the literature due to a failure to add possible search terms by the authors in the 
titles, keywords, and abstracts of the publications. For example, one of the preliminary eye-tracking studies 
by Pan et al. (2004) was not identifi ed in the descriptive bibliometric analysis. Th e increase of interdisciplin-
ary studies, including with fi elds such as marketing, psychology, and geography, elevate the importance of 
research techniques used to understand and predict behavior, such as eye-tracking. Sectoral and academic 
collaborations are important for the future of eye-tracking research in tourism. It is recommended that sectoral 
representatives developing eye-tracking technologies exchange ideas and that academic representatives conduct 
studies in artifi cial environments such as the laboratory, or the fi eld, for related academic studies in tourism.

References
Ajiferuke, I., Burell, Q., & Tague, J. (1988). Collaborative coeffi  cient: A single measure of the degree of collaboration in 

research. Scientometrics, 14(5-6), 421-433.  

Aksu, G., & Güzeller, C.O. (2019). Analysis of scientifi c studies on item response theory by bibliometric analysis method. 
International Journal of Progressive Education, 15(2), 44-64.  

Aria, M., & Cuccurullo, C. (2017). Bibliometrix: An R-tool for comprehensive science mapping analysis. Journal of 
Informetrics, 11(4), 959-975.  

Aria, M., Misuraca, M., & Spano, M. (2020). Mapping the evolution of social research and data science on 30 years of 
social indicators research. Social Indicators Research,149, 803-831.  

Atabay, E., Çizel, B., & Ajanovic, E. (2019.). Akıllı şehir araştırmalarının R programı ile bibliometrik analizi [Bibliometric 
analysis of smart city research with R program]. 20. Ulusal turizm kongresi. https://utk20.anadolu.edu.tr/sayfa/
kongre-bildiriler-kitab%C4%B1 

Babakhani, N., Ritchie, B.W., & Dolnicar, S. (2017). Improving carbon off setting appeals in online airplane ticket purchasing: 
Testing new messages, and using new test methods. Journal of Sustainable Tourism, 25(7), 955-969.  

Benckendorff , P., & Zehrer, A. (2013). A network analysis of tourism research. Annals of Tourism Research, 43, 121-149. 

Blondel, V.D., Guillaume, J.-L., Lambiotte, R., & Lefebvre, E. (2008). Fast unfolding of communities in large networks. 
Journal of Statistical Mechanics: Theory and Experiment, 2008(10), P10008.  

Tourism 2021 04EN 465-636.indd   607Tourism 2021 04EN 465-636.indd   607 11/25/2021   11:09:53 AM11/25/2021   11:09:53 AM



608
Eniser Atabay / Cem Oktay Güzeller 
Eye-Tracking Research, Bibliometric Study
 Vol. 69/ No. 4/ 2021/ 595 - 610An International Interdisciplinary Journal

Boz, H., Arslan, A., & Koc, E. (2017). Neuromarketing aspect of tourism pricing sychology. Tourism Management Perspec-
tives, 23, 119-128.  

Buhalis, D., & Law, R. (2008). Progress in information technology and tourism management: 20 years on and 10 years 
after the Internet — The state of eTourism research. Tourism Management, 29(4), 609-623.  

Chua, H.F., Boland, J. E., & Nisbett, R.E. (2005). Cultural variation in eye movements during scene perception. Proceedings 
of the National Academy of Sciences, 102(35), 12629-12633.  

Darbellay, F., & Stock, M. (2012). Tourism as complex interdisciplinary research object. Annals of Tourism Research, 39(1), 
441-458.  

Deutsch, J.A., & Deutsch, D. (1963). Attention: Some theoretical considerations. Psychological Review, 70(1), 80-90. 

DeWitt, A.J. (2010). Examining the order eff ect of website navigation menus with eye tracking. Journal of Usability 
Studies, 6(1), 39-47.  

Eghbal-Azar, K., & Widlok, T. (2013). Potentials and limitations of mobile eye tracking in visitor studies: Evidence from 
fi eld research at two museum exhibitions in Germany. Social Science Computer Review, 31(1), 103-118.  

Ferjanić Hodak, D., & Krajinović, V. (2020). Examining recent research in the fi eld of sharing economy in tourism: 
Bibliometric and content analysis. Tourism: An International Interdisciplinary Journal, 68(4), 402-414. 

Grant, M.J. (2010). Key words and their role in information retrieval. Health Information & Libraries Journal, 27(3), 173-175.  

Green, B.C., Murray, N., & Warner, S. (2011). Understanding website useability: An eye-tracking study of the Vancouver 
2010 Olympic Games website. International Journal of Sport Management and Marketing, 10(3-4), 257-271.  

Güzeller, C.O., & Çeliker, N. (2018). Bibliometric analysis of tourism research for the period 2007-2016. Advances in 
Hospitality and Tourism Research (AHTR), 6(1), 1-22.  

Hall, C.M. (2011). Publish and perish? Bibliometric analysis, journal ranking and the assessment of research quality in 
tourism. Tourism Management, 32(1), 16-27.  

Hall, C.M., & Williams, A.M. (2019). Tourism and innovation. Routledge.  

Hao, J.-X., Tang, R., Yu, Y., Li, N., & Law, R. (2015). Visual appeal of hotel websites: An exploratory eye tracking study on 
Chinese generation Y. In Information and communication technologies in tourism 2015 (pp. 607-620). Springer. 

Hernández-Méndez, J., & Muñoz-Leiva, F. (2015). What type of online advertising is most eff ective for eTourism 2.0? An 
eye tracking study based on the characteristics of tourists. Computers in Human Behavior, 50, 618-625.  

Huey, E. (1968). The psychology and pedagogy of reading. MIT Press. (Reprint).

Johnson, A.-G., & Samakovlis, I. (2019). A bibliometric analysis of knowledge development in smart tourism research. 
Journal of Hospitality and Tourism Technology, 10(4), 600-623. 

Karatekin, C. (2007). Eye tracking studies of normative and atypical development. Developmental Review, 27(3), 283-348.  

Kiefer, P., Giannopoulos, I., Kremer, D., Schlieder, C., & Raubal, M. (2014). Starting to get bored: An outdoor eye tracking 
study of tourists exploring a city panorama. In Proceedings of the Symposium on eye tracking research and applica-
tions (pp. 315-318). 

Kiefer, P., Straub, F., & Raubal, M. (2012a). Location-aware mobile eye tracking for the explanation of wayfi nding behavior. 
In Proceedings of the AGILE'2012 international conference on geographic information science. 

Kiefer, P., Straub, F., & Raubal, M. (2012b). Towards location-aware mobile eye tracking. In Proceedings of the Symposium 
on eye tracking research and applications (pp. 313-316). 

Laesser, C., Luo, J., & Beritelli, P. (2019). The SOMOAR operationalization: A holistic concept to travel decision 
modelling. Tourism Review, 74(3), 613-631.  

Li, S., Scott, N., & Walters, G. (2015). Current and potential methods for measuring emotion in tourism experiences: 
A review. Current Issues in Tourism, 18(9), 805-827.  

Li, Q., Huang, Z.J., & Christianson, K. (2016). Visual attention toward tourism photographs with text: An eye-tracking 
study. Tourism Management, 54, 243-258.  

Tourism 2021 04EN 465-636.indd   608Tourism 2021 04EN 465-636.indd   608 11/25/2021   11:09:53 AM11/25/2021   11:09:53 AM



609
Eniser Atabay / Cem Oktay Güzeller 
Eye-Tracking Research, Bibliometric Study
 Vol. 69/ No. 4/ 2021/ 595 - 610An International Interdisciplinary Journal

Marchiori, E., & Cantoni, L. (2015). Studying online contents navigation: A comparison between eye-tracking technique 
and self-reported investigation. In Information and communication technologies in tourism 2015 (pp. 349-359). 
Springer. 

Martín-Martín, A., Orduna-Malea, E., Thelwall, M., & López-Cózar, E.D. (2018). Google Scholar, Web of Science, and Scopus: 
A systematic comparison of citations in 252 subject categories. Journal of Informetrics, 12(4), 1160-1177.  

Mascati, N.T. (1952). Von Helmholtz: His ophthalmoscope and its centenary. The Indian Medical Gazette, 87(7), 307. 

Mehraliyev, F., Choi, Y., & Köseoglu, M.A. (2019). Progress on smart tourism research. Journal of Hospitality and Tourism 
Technology, 10(4), 522-538. 

Merigó, J.M., Gil-Lafuente, A.M., & Yager, R.R. (2015). An overview of fuzzy research with bibliometric indicators. Applied 
Soft Computing, 27, 420-433.  

Miorandi, D., Sicari, S., De Pellegrini, F., & Chlamtac, I. (2012). Internet of things: Vision, applications and research 
challenges. Ad Hoc Networks, 10(7), 1497-1516. 

Mokatren, M., Kufl ik, T., & Shimshoni, I. (2018). Exploring the potential of a mobile eye tracker as an intuitive indoor 
pointing device: A case study in cultural heritage. Future Generation Computer Systems, 81, 528-541. 

Muñoz-Leiva, F., Liébana-Cabanillas, F., & Hernández-Méndez, J. (2018). Etourism advertising eff ectiveness: Banner type 
and engagement as moderators. Journal of Services Marketing, 32(4), 462-475. 

Newman, M.E.J. (2003). Mixing patterns in networks. Physical Review. E, Statistical, Nonlinear, and Soft Matter Physics, 
67(2 Pt 2), Article 026126. 

Noton, D., & Stark, L. (1971). Scanpaths in saccadic eye movements while viewing and recognizing patterns. Vision 
Research, 11(9), 929-942, IN3-IN8.

Omur, S., & Aydoğdu, A.G. (2017). Eye tracking researches and new trends in the fi eld of communication. International 
Journal of Social Sciences and Education Research, 3(4), 1296-1307. 

Özdoğan, F. B. (2008). Göz izleme ve pazarlamada kullanılması üzerine kavramsal bir çalışma [A conceptual study on eye 
tracking and its use in marketing]. Gazi Üniversitesi Ticaret ve Turizm Eğitim Fakültesi Dergisi, 2, 134-147. 

Pan, B., Hembrooke, H.A., Gay, G. K., Granka, L.A., Feusner, M.K., & Newman, J.K. (2004). The determinants of web 
page viewing behavior: An eye-tracking study. In Proceedings ETRA 2004 - Eye tracking research and applications 
symposium (pp. 147-154). https://pennstate.pure.elsevier.com/en/publications/the-determinants-of-web-page-
viewing-behavior-an-eye-tracking-stu 

Pan, B., Zhang, L., & Law, R. (2013). The complex matter of online hotel choice. Cornell Hospitality Quarterly, 54(1), 74-83

Pan, B., Zhang, L., & Smith, K. (2011). A mixed-method study of user behavior and usability on an online travel agency. 
Information Technology & Tourism, 13(4), 353-364. 

Pashkevich, A., Bairamov, E., Burghardt, T.E., & Sucha, M. (2020). Finding the way at Kraków Główny railway station: 
A detail of confusion points in eye tracker experiment. In I. Kabashkin, I. Yatskiv, & O. Prentkovskis (Eds.), Reliability 
and statistics in transportation and communication (pp. 187-196). Springer.

Pfeiff er, T., & Memili, C. (2016). Model-based real-time visualization of realistic three-dimensional heat maps for mobile 
eye tracking and eye tracking in virtual reality. In Proceedings of the Ninth biennial ACM symposium on eye tracking 
research & applications (pp. 95-102). 

Pinelo da Silva, J.D. (2011). Spatial congruence theory: Visual cognition and wayfi nding in the urban environment 
[Doctoral dissertation]. University College London, UCL. 

Racherla, P., & Hu, C. (2010). A social network perspective of tourism research collaborations. Annals of Tourism 
Research, 37(4), 1012-1034. 

Raptis, G.E., Fidas, C., & Avouris, N. (2018). Eff ects of mixed-reality on players' behaviour and immersion in a cultural 
tourism game: A cognitive processing perspective. International Journal of Human-Computer Studies, 114, 69-79. 

Riehmann, P., Hanfl er, M., & Froehlich, B. (2005). Interactive Sankey diagrams. IEEE symposium on information visualization, 
2005 (pp. 233-240). INFOVIS 2005. 

Tourism 2021 04EN 465-636.indd   609Tourism 2021 04EN 465-636.indd   609 11/25/2021   11:09:53 AM11/25/2021   11:09:53 AM



610
Eniser Atabay / Cem Oktay Güzeller 
Eye-Tracking Research, Bibliometric Study
 Vol. 69/ No. 4/ 2021/ 595 - 610An International Interdisciplinary Journal

Scott, N. (2020). Cognitive psychology and tourism - Surfi ng the "cognitive wave": A perspective article. Tourism 
Review, 75(1), 49-51. 

Scott, N., Zhang, R., Le, D., & Moyle, B. (2019). A review of eye-tracking research in tourism. Current Issues in Tourism, 22(10), 
1244-1261. 

Sharafi , Z., Shaff er, T., Sharif, B., & Guéhéneuc, Y.-G. (2015). Eye-tracking metrics in software engineering. 2015 Asia-Pacifi c 
software engineering conference (APSEC) (pp. 96-103). 

Sharif, B., & Maletic, J.I. (2010). An eye tracking study on camelCase and under_score identifi er styles. In 2010 IEEE 18th 
international conference on program comprehension (pp. 196-205). 

Sun, W., Sun, N., Guo, B., Jia, W., & Sun, M. (2016). An auxiliary gaze point estimation method based on facial normal. 
Pattern Analysis and Applications: PAA, 19(3), 611-620. 

Tao, L., Wang, Q., Liu, D., Wang, J., Zhu, Z., & Feng, L. (2020). Eye tracking metrics to screen and assess cognitive impairment 
in patients with neurological disorders. Neurological Sciences, 41(7), 1697-1704. 

Toyama, T., Kieninger, T., Shafait, F., & Dengel, A. (2011). Museum guide 2.0-an eye-tracking based personal assistant for 
museums and exhibits. In Proceedings of the International conference: "Re-thinking technology in museums 2011: 
Emerging experiences" (pp. 103-110). University of Limerick.

Van Eck, N.J., & Waltman, L. (2010). Software survey: VOSviewer, a computer program for bibliometric mapping. 
Scientometrics, 84(2), 523-538.  

Wang, Y., & Sparks, B.A. (2016). An eye-tracking study of tourism photo stimuli: Image characteristics and ethnicity. 
Journal of Travel Research, 55(5), 588-602.

Wang, C.Y., Tsai, M.J., & Tsai, C. C. (2016). Multimedia recipe reading: Predicting learning outcomes and diagnosing cooking 
interest using eye-tracking measures. Computers in Human Behavior, 62, 9-18.  

Yang, Y., & Wang, C.-C. (2015). Trend of using eye tracking technology in business research. Journal of Economics, Business 
and Management, 3(4), 447-451.

Yarbus, A.L. (1967). Eye movements during perception of complex objects. In A.L. Yarbus (Ed.), Eye movements and 
vision (pp. 171-211). Springer.

Ye, Q., Li, T., & Law, R. (2013). A coauthorship network analysis of tourism and hospitality research collaboration. Journal 
of Hospitality & Tourism Research, 37(1), 51-76.

Submitted: November 09, 2020
Revised: March 06, 2021
Revised: May 25, 2021
Accepted: June 15, 2021

Tourism 2021 04EN 465-636.indd   610Tourism 2021 04EN 465-636.indd   610 11/25/2021   11:09:53 AM11/25/2021   11:09:53 AM


