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Abstract 
This research explores the online visual behaviour, performance and subjective 
satisfaction of Arab, English and Chinese users while interacting with Search Engine 
Results Pages (SERPs) and webpages with different layouts. It aims to provide 
insights and recommendations for global website design. Two methods were 
employed to collect the data from 30 participants from each group. Firstly, eye-
tracking was employed to track and measure visual behaviour. Secondly, 
questionnaires elicited user satisfaction levels along with preferences from a user’s 
point of view towards each SERP and webpage. 

Two separate studies were conducted. The first set out with the aim of exploring each 
group’s visual search behaviour while accomplishing different tasks on SERPs on a 
large screen (i.e. PC) and a small screen (i.e. Mobile). This study revealed differences 
and similarities in visual search behaviour, performance and satisfaction levels 
between the three groups. Arab users had the highest fixation duration in all SERP 
types compared to English and Chinese users. Each group exhibited different 
scanning strategies when searching for the answers to the study tasks. Arab users 
scanned each result exhaustively and horizontally. They started from the beginning 
of the results list and continued to the end, while English subjects tended to scan the 
results from the middle and jumped to the next result without reading the whole 
sentence, in order to quickly grab the keyword answering the query. Chinese users 
scattered their scanning around the page with no clear connection between fixations. 
The Chinese group had the highest success rate followed by the Arab and then the 
English groups. However, English users were the fastest group in finding the answer. 
Of the three layouts, the image-rich SERP was the version preferred by all groups but 
the popularity of plain SERP and mobile SERP varied between groups. 

The second study examined viewing behaviours and satisfaction levels while 
browsing non-SERP webpages, again with different layouts. This again revealed 
differences in viewing patterns and preferences. The elements on the right hand side 
seemed to be viewed faster and more intensively by the English and Chinese users 
than by the Arab users. The middle content contained areas most fixated on compared 
to the top and bottom. The F-shape and reverse F-shape were observed in English 
viewing patterns. English users liked the webpage with more textual elements and 
less distracting items, while the Chinese ones preferred webpages with more non-
textual elements and the Arab users preferred webpages with a design that follows 
their reading direction. 
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Chapter 1 

 1 

CHAPTER 1: INTRODUCATION  

1.1. Introduction 

The enormous growth in the Internet and the World Wide Web has reshaped the way 

individuals live, communicate, study and work. The Internet has become one of the 

most important sources of information in people’s daily lives as people share and 

search for information and interact with others using the Internet. The global nature 

of the Internet has made it necessary to comprehend people’s interactions with 

websites from a global perspective as websites are developed all over the world and 

a large number are accessed by both local and worldwide users.  

This research sits within the field of Human Computer Interaction, where the study 

of user behaviour and attitudes is a key focus. Exploring user behaviour is a major 

area of interest within the field of HCI, which is a discipline that has progressed to 

establish a smooth understanding between humans and computers for effective online 

behaviours such as searching and browsing activities. 

Websites, in general, seek to attract the users’ attention and show their content in an 

effective way through web design components such as heading, colours, pictures, and 

design (Alexander et al., 2017; Reinecke et al., 2014). Since people throughout the 

globe differ in numerous ways, a big challenge faced by websites developers is to 

design a preferred website interface considering aspects of diverse people’s 

backgrounds such as culture, language and cognitive styles that are inherent within 

diverse cultures (Alexander et al., 2016; Faiola, 2005).  

Previous studies have shown that culture and cognitive styles influence the behaviour 

of individuals when interacting with websites and impact on their perceptions and 

performance (Cui et al., 2015; Liu et al., 2013; Tigre Moura et al., 2016). Users with 

different backgrounds react differently in various ways when exploring websites. For 

instance, at first glance, the user might pay more attention to certain elements, or 

might leave the website quickly due to their feelings of being overwhelmed and 

uncomfortable, or of judging that the website did not quickly convey value (Bojko, 

2013; Faiola and Matei, 2005). Individuals with different backgrounds may interpret, 

analyse and respond differently to the online materials and the information content in 

websites (Cui et al., 2015; Head and Cyr, 2013). In addition, an important aspect in 



Chapter 1 

 2 

people’s cognition is their reading-related behaviour, including any differences in 

reading direction. A number of studies suggest that the habitual nature of language 

reading and writing coincides with the claim that the dissimilarities of the alphabets 

among different languages has an impact on the way information is processed by 

individuals (Schmitt et al., 1994). Therefore, it is important for interface designers, 

web authors, advertisers and researchers to understand how people with different 

language and cultural backgrounds allocate their visual attention when viewing 

webpages and searching for information. The ability to clarify which parts of the 

webpages receive the most visual attention can benefit both end users and websites’ 

authors (Prisacari and Holme, 2013). 

A number of studies have examined the visual search behaviour and viewing 

behaviour in various aspects of websites using eye-tracking technology (George et 

al., 2011; Kim et al., 2015; Reale and Flint, 2016). Eye tracking is a method used to 

record and monitor individuals’ visual behaviour and their eye movements on screen 

materials, and is adopted widely in multiple HCI studies as a reliable tool to collect 

users’ eye movement data (Nielsen and Pernice, 2010). The information obtained 

from eye-tracking devices is very useful in determining the appropriate placement of 

data such as images, text and advertisements, among others, which can have great 

implications for academic and commercial purposes (Cutrell and Guan, 2007). 

To date, however, only limited attention has been paid to the presentation of the 

websites taking into account potential differences amongst users from different 

countries or regions. In addition, no controlled studies have addressed the question of 

eye movement influenced by the differences in the languages and investigate the 

differences of visual search behaviour, viewing behaviour, performance and 

subjective views between different groups on different presentations viewed on 

different screen sizes. Moreover, in the era of globalisation, the visual behaviour of 

bidirectional readers who read both right- to-left and left-to-right should be examined 

in depth. 

An understanding of how people from different parts of the world might show 

different visual search behaviour and also how international users view the website 

can improve performance and user satisfaction. This research aims to provide new 

insights into the similarities and differences in online visual behaviours between 
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members from the East, the Middle East and the West, and offer recommendations 

which in turn benefit and enrich the fields of web design, cross-cultural studies and 

human computer interaction. In addition, the findings of this research seek to help 

web search engines and websites’ authors to introduce their content and structure 

them based on the needs and visual characteristics of users with diverse culture and 

language.  

1.2. Background and Motivation 

Historically, the IT sector developed most strongly in Western countries and, 

consequently, designers tended to only consider end users in these countries in most 

web-based application interfaces (Alexander et al., 2017; Hsieh, 2014). However, 

people from various countries in the Middle East and East Asia communicate and 

interact with those interfaces according to their own cognitive style and culture. For 

example, interfaces produced in North America might not meet the needs or 

preferences of people from other countries. A trivial example might be the icon used 

to denote email links, which clearly depicts a US-style mailbox of a kind that is not 

found in Europe. A request to enter a ZIP code would be another more functional 

example. As shown in Figure 1.1, more than 55% of website content around the world 

is produced in the English language and, these days, many non-English users around 

the world have increased their utilisation of the Internet and expanded their activities 

via the Internet (Brandtzæg et al., 2011).  

 

Figure 1.1 Illustration of the languages of web content (Web Technology Surveys, 2018) 
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If an organisation seeks to enter the global market, they have to take into account the 

diversity of non-English speaking users. The changing dynamics of the web from the 

initial dominance of the English language to a more widened sphere encompassing 

the entire globe has raised the need to take into account the diversity of the languages 

and cultures of the users. According to Ilanguages (2018), around 60% of Internet 

users these days can be classified as polyglots; those who can communicate fluently 

in two or multiple languages. Many others are able to get by at a lower level of 

proficiency. Moreover, according to Hernandez et al. (2017), English as the universal 

language for business and the local languages of the home countries have been used 

in tandem by the international marketers in global settings. Nevertheless, the online 

viewing behaviour and how these users allocate their eyes to find the answers they 

seek is still a largely unknown area (Steichen et al., 2014).  

In international website design there are two terms that tend to emerge in cross-

cultural studies - these are internationalisation and localisation. Internationalisation 

refers to the development of a software product without any specific cultural 

attributes; however, the software is specifically engineered for those attributes to be 

included at a later stage. Such products are developed in such a manner to ensure an 

easy process of localisation (Al-Badi, 2009; Cyr and Trevor-Smith, 2004). 

Localisation, on the other hand, entails implementation of changes to ensure that 

products or components on a webpage or other software artefact do align with the 

culture of people in a particular location or locale, as it is more commonly called. The 

localisation of an English-language website may be done only for the various markets 

in which the translation is adopted, just like a multilingual website, which can 

probably decide to maintain a particular content and format throughout its language 

versions, with none of the modifications concerning the preferences and visual 

characteristics of different users. For instance, key banks have the tendency to adopt 

this option in order to have their reliability and stability branded. 

The popular Google homepage is another example of a site that appears similar for 

every language version. It could therefore be classed as a case of extreme 

standardisation, which maintains the image of the organisation for the sake of its 

branding. However, in Korea and Japan, this particular homepage is considered 

incomplete or empty, since those countries’ users are acclimatised to webpages that 

are crowded with excess invitations to perform and take part in a range of thrilling 
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activities. Yahoo and other local search engines are most preferred in those countries 

(Payne, 2004; Pym, 2011). Thus, in order to produce interfaces in a way that is 

acceptable to global users, designers need to consider differences such as cognitive 

styles, preferences, and visual characteristics (Hsieh, 2008). 

In the last decade, many companies with an online presence have been keen to 

introduce their content globally. Therefore, many of them keep developing their 

interfaces and content structure, seeking to enhance user experience, performance and 

satisfaction (Cui et al., 2015). It is essential that international websites should exhibit 

the cultural orientations of target users and investigating how people from different 

countries have different ocular behaviour and preferences should be taken into 

account. Users from different cultures have different expectations, different eye 

movements, and different visual search behaviour (Noiwan and Norcio, 2006). 

Therefore, a vital step in designing and building efficient services is to understand 

how people interact with diverse international websites.  

Search engines are a particularly important type of website and, nowadays, the most 

popular website accessed by global users is Google (EBusiness, 2018b). However, 

most of the search engine interfaces look the same for all users around the world 

regardless of the country they serve (Marcos et al., 2013). Recently, search engines 

go through their own upgrading of sorts; they update their interfaces and algorithms 

constantly to provide more efficient and overall improved services on the basis of 

relevance of the content, user experience, and performance (Marcos and Gavin, 

2015), which means that search engines attempt to personalise the search results. 

Therefore, it is imperative that they interpret and measure visual search behaviour and 

performance of different groups with different cultural and language backgrounds. 

Due to the extensive proliferation of mobile phones among communities, today, most 

searching activities are performed on smart phones (Kim et al., 2015). For instance in 

2015, it was discovered that the search queries which were submitted from mobile 

devices on Google were more than those of stationary devices (Sullivan, 2015). 

According to recent surveys, there was a tenfold increase in the use of mobile devices 

for web browsing from 5.2% in 2011 to 52.5% in August 2018 (StatCounter, 2018). 

It is worth noting that searching via these different devices may not involve the same 

activity. The use of stationary devices does not seem to be as flexible as that of mobile 
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devices. For instance, while searches are done through the former in homes and 

offices, the latter can carry out search queries at any given location as long as there is 

a signal. Searches on mobile devices can even take place during social interaction 

(Church and Oliver, 2011). Search on stationary devices may be more appropriate 

when other programs are invoked in a multi-window situation. 

Another factor that should also be considered, however, is that these devices have 

their own constraints or limitations. Compared to portable or stationary devices, their 

screens tend to be much smaller. This makes it difficult for more search results to be 

displayed. Due to this limitation or constraint, users seem to exhibit different 

searching patterns on the mobile results as against on a desktop (Schwartz, 2014). 

Although these differences appear to be significant, there has not been adequate user-

oriented research on the impact of small and big screens on their visual search 

behaviour and preferences. Therefore, including mobile search engines in this 

research provides an exciting opportunity to advance academic and practitioner 

knowledge of how groups with different language and cultural backgrounds allocate 

the results on small screens. 

The ways in which language and cognitive style influence users’ visual search 

behaviour and viewing behaviour still need to be further investigated. Studies 

exploring eye movement for non-native English speakers are less common than for 

native English speakers. So far, however, there has been little discussion about how 

English speaking users and non-English speaking users interact with the same global 

English websites. Therefore, this cross-cultural comparative study was conducted to 

investigate this phenomenon across Arab, English and Chinese groups of users.  

1.2.1. Why Arab Users 

The Internet breaks the barriers of language and boundaries for non-English speakers 

to reach out to the global world. The advent of the Internet has ensured that non-

English speaking users are able to reach out to the world with a few clicks. Since the 

rapid evolution of communications and related infrastructure over the years, the 

number of Internet users all over the world, including the Arab world, has increased 

dramatically, as discussed below.  

Geographically, there are 22 Arab-speaking countries distributed in the Middle East 

and North Africa (MENA region) with more than 420 million population overall. 
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Arab users have been increasing rapidly and become one of the top five international 

users in the world. As illustrated in Figure 1.2, the biggest group of Internet users by 

language is English representing 25.4% of all Internet users, while in fourth place is 

Arab users representing 5.3% of the international users in the world (Internet World 

Stats Usage and Population Statistics, 2017). It is estimated that Arab users will reach 

over 435 million by the end of 2018. The Internet Arab users from 2000-2018 grew 

by 8,616.0% which is a clear indication that Arab countries have been developing 

quickly. 

 

Figure 1.2 Internet users by language in detail (Internet World State Usage and Population 
Statistics, 2017) 

As the English language is the universal language for most of the global websites, 

accessing these websites has become commonplace among Arab people (Strategy, 

2012). However, one of the main obstacles is that most well-known English websites 

ignore the nature and the characteristics of Arab users. In fact, Arab users feel 

confident using international websites, and believe that these are more trustworthy 

than Arabic websites. They tend to distrust local websites and they fear they that 

might encounter fraud and their money would be stolen (Nielsen, 2011). It is not only 

Arab users; even Spanish users believe that English websites provide more reliable 

and usable information than Spanish websites which occasionally contain spam 

content and viruses (Chu et al., 2012).  
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Arab users differ from English users in many aspects; and how users interact and 

search when using English websites might be affected by these differences. One of 

the main distinguishing features is the language characteristics. Arabic language 

differs from English in various ways; it is considered as a bi-directional script, where 

the text is written from right-to-left while numbers are written from left-to-right 

(Jordan et al., 2011). Any Arabic bilingual (Arabic/English) user is considered as a 

bidirectional user. He/she reads both from left-to-right (LTR) and right-to-left (RTL). 

It has been argued that Arabic language characteristics have an effect on reading 

psychology. Roman and Pavard (1987) tracked the eye movements of native Arabic 

subjects while reading a passage of text silently which were either with full diacritic 

or non-diacritic. The results showed that the reading speed in full text diacritics 

significantly reduced, while the numbers of fixations and fixation durations 

significantly increased.  

Regarding reading English sentences, a study by Al-Khalifah and Al-Khalifa (2011) 

demonstrated that when Arab EFL (English as a foreign language) learners faced 

difficulties in reading unfamiliar English words, they applied their first language 

orthographic reading rules to read the second language words. For example, they 

applied the transformational process, which is reading letter by letter as in Arabic 

script. Therefore, one of the motivations behind this research is to find out whether 

Arabic language characteristics have an influence upon visual search behaviour and 

attention. 

Aldayel and Ykhlef (2013) conducted a study in Saudi Arabia to examine Arab users’ 

preferences while searching for information, and the results were obtained from 

online questionnaires of 463 Arab users. They found that most users tend to use 

multilingual search engines for retrieving Arabic content rather than using Arabic-

based search engines. Tawileh's (2011) study revealed that only 48% of searching 

activities were produced in the Arabic language while around 52% were produced in 

the English language. This percentage is likely to have increased in recent due to the 

rapid advancement in recent years especially in the Arab countries. These results also 

confirm the interesting study conducted by Gross (2014) who investigated the user 

preferences of search engines’ interface language and query language. Surprisingly, 

66.7% of respondents named English as their search language, whereas only around 

24% preferred to type in Arabic when searching. For search engines interface 
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preferences, slightly less than half of the respondents, 42.6%, prefer to work with an 

English interface, around 41.2% prefer to see both multilingual interfaces (Arabic-

English), while only 16.2% prefer the Arabic interface. Moreover, Gross (2014) 

reported that nearly half of Arab respondents (42.9%) claimed that they always obtain 

better results when producing the query in English, and around 37% often feel that 

searching in English gives better results. This highlights the importance of involving 

Arab participants in this research in order to study their visual search behaviour. 

These contradictions in language reading characteristics and the aforementioned 

factors between Arabic and English languages might have an influence on users’ 

visual behaviour, performance, and satisfaction. Moreover, people from different 

regions may pay attention to and have different scanning strategies relating to 

different areas or visual elements of a website. Although there were a large number 

of studies exploring the eye movements of international users, few of them focused 

on native RTL users. Therefore, it is necessary to conduct in-depth research on 

investigating the eye movements of RTL readers.  

1.2.2. Why Chinese Users 

The investigation of three, rather than two language groups, is motivated by the need 

for a sound experimental design. If we found differences between English language 

speakers and Arabic language speakers, that could be just because Arab users are 

second language speakers and has nothing to do with the fact that Arab users read 

from right-to-left. Therefore, for better experimental design and results we added a 

third group who also speak English as a second language and have the same writing 

system, to ensure that the differences are not just to do with people who speak English 

as a second language.  

In addition to the above reason, Chinese users were chosen because China has the 

highest population in the world with over 1.4 billion people (Worldometers, 2018). 

As shown in Figure 1.2, Chinese Internet users around the world rank in second place 

after English users with more than 804 million users representing 19.3% of all users 

in the world. The number of Chinese-speaking Internet users has grown by nearly 

2,400% in the last 17 years (2000-2017) (Internet World Stats Usage and Population 

Statistics, 2017). According to China Internet Network Information Center (2018), 

more than 83% of Chinese Internet users are using search engines. Moreover, China 
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sends more students abroad than any other country does. According to the United 

Nations Educational, Scientific and Cultural Organization (2017), China sent nearly 

870,000 students in 2017 to study abroad and more than 570,000 of those students are 

studying in the United States, the United Kingdom, Australia and Canada where 

English is the official language. The largest number of students studying in the UK 

from non-European countries are Chinese; there are more than 95,000 students in the 

higher education sector alone (UKCISA, 2017). Furthermore, Fu and Karan (2015) 

found that Chinese college students both in China and abroad favoured searching in 

English using Google over Baidu, the Chinese-language equivalent, in seeking 

information due to the former’s ability to provide a variety of reliable academic 

resources through Google Scholar, as well as uncensored data. 

In addition, there are considerable differences in cognitive styles when Chinese are 

compared Westerners. Using observation, Nisbett et al. (2001) investigated how 

people from East Asia and the Western countries view images. They concluded that 

there are two cognitive styles - analytic and holistic. Nisbett and colleagues (Nisbett, 

2003; Nisbett et al., 2001; Nisbett and Norenzayan, 2002) involved cultural and 

cognitive perspectives to supplement the understanding of cultural influence on web-

search usability.  

Numerous studies have attempted to explain cultural cognitive styles that were 

introduced by Nisbett and his colleagues. For example, Chua et al. (2005) measured 

users’ eye movements in order to analyse cognitive style differences. The researchers 

used a naturalistic sense with focal objects on a complex background, and measured 

the eye movements of American and Chinese participants. The results indicated that 

American participants looked faster and moved their attention rapidly to the focal 

object and fixated more on it. In contrast, Chinese tended to view the background 

more than the Americans did, and made a greater number of saccades towards the 

background than the Americans did. These variations in cognition and eye movements 

might have an influence on their online visual behaviour and preferences while 

searching on SERP and viewing different website layouts.  

In terms of language, the traditional Chinese script was written from the top right 

corner to the left vertically. Nowadays, the directionality of written Chinese language 

has become more Westernised - it is written as Western language is, from left-to-right 
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horizontally. However, the linguistic information in Chinese language is more 

densely packed than it is in the English language (Snow, 2004). Moreover, many 

Chinese people have the ability to read the Chinese sentences vertically or 

horizontally (Goonetilleke et al., 2002).  

The significant differences in the three languages’ characteristics provide interesting 

ideas on how differences in written language characteristics may have an influence 

on users’ visual behaviour. The Arabic language has a different script, running in a 

different direction from English and Chinese, whereas the Chinese language has 

different script (and different relationship between script and pronunciation, as it is 

non-phonetic) but the same writing direction as English has.  

1.3. Research Aims and Objectives 

This research aims to explore whether there are variations in visual search behaviour 

and viewing behaviour between three different language groups (Arabic, English and 

Chinese), when using different websites and Search Engine Results Pages (SERPs) 

using the eye-tracking method in order to provide insights and offer recommendations 

for global implementations of website development. In other words, the project aims 

to explore to what extent users with different language and cultural backgrounds differ 

in their visual search behaviour, viewing behaviour, performance and satisfaction 

when they are viewing webpages and searching SERPs with different layouts and 

tasks. In order to achieve the research aims, the following objectives have been 

established. 

• To review literature in the area of eye-tracking, concentrating on cross-cultural 

studies, cognition, preference differences, visual search behaviours and eye 

movements, and determine the eye-tracking metrics most suited to identify the 

various aspects of the differences in eye movements. 

• Develop methods for measuring eye movements on different website layouts, 

and measure the visual search behaviour and performance on SERPs on both 

large and small screens. 

• To determine the appropriate SERP and website layouts and make the required 

modifications to fit the research purposes. 

• To gather empirical observational data on users’ searching and viewing 

behaviour, performance and subjective preferences. 
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• To perform comparative statistical analysis tests to identify the key findings 

of the potential differences and similarities between the three groups. 

• Offer a number of recommendations for international search engine 

developers and website designers to design for a global web context. 

1.4. Research Questions 

The ultimate question for this research is to identify what the users’ visual search 

behaviour, viewing behaviour, performance and satisfaction ratings are when users 

access a webpage. More specifically, the research explores whether there are any 

differences in eye movements between users of different language backgrounds 

(Arabic, English and Chinese) when viewing different websites and searching a 

Search Engine Results Page (SERP). If there are differences, are these differences 

affected by the type of tasks or by the type of interface? These questions can be broken 

down into two sets of questions that relate to Two Studies. The first four questions 

are for Study One and the last three questions for Study Two. The following are the 

specific questions: 

1A. Do Arab, English and Chinese users’ visual search behaviours differ when using 

different versions of SERP presentation?  

1B. Do Arab, English and Chinese users’ task performances differ when using 

different versions of SERP presentation?  

1C. Do Arab, English and Chinese users’ satisfaction ratings and subjective views 

differ when using different versions of SERP presentation? 

1D. Do Arab, English and Chinese users have different preferences for SERP types? 

2A. Do Arab, English and Chinese users have different visual patterns when browsing 

different types of webpage? 

2B. Do Arab, English and Chinese users have different levels of satisfaction when 

browsing different types of webpage? 

2C. Do Arab, English and Chinese users have different preferences for websites’ 

interfaces? 
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1.5. The Significance of the Research 

While it has been generally recommended by interface design that a website should 

be properly localised, former studies on cultural differences regarding website design, 

users’ website design preferences, and users’ information seeking behaviour applied 

Hall’s and Hofstede’s cultural models (Kyriakoullis and Zaphiris, 2016; Tigre Moura 

et al., 2016) that portrays features of human behaviour in specific countries or 

cultures. Additionally, most design guidelines and empirical studies previously dealt 

with the different cultural aspects in interface design as well as focusing on 

differentiating between users’ performance and preferences on stimuli that have the 

same their native language. The bulk of cross-cultural interface design studies seem 

to focus on how information can be presented in various cultures with a focus on what 

users prefer. Therefore, international design guidelines for user interface design focus 

on displaying visual elements that are guided by performance and users’ preference 

(Cyr and Trevor-Smith, 2004; Ishak et al., 2012; Khan et al., 2014; Marcus and Gould, 

2000). Faiola (2005) argues that cognitive style should be considered as a reflection 

of cultural behaviour and researchers ought to approach behaviour with every 

consciousness for this behavioural analysis limitation to be handled properly. 

Nevertheless, a few studies have been carried out on website design focusing on 

cultural differences in preferences and performance from cognition point of view. The 

previous studies that have used cultural behaviour models actually ignored how 

relevant cognition and language can interpret the relationship between the response 

and the stimuli. 

To have a deeper understanding of the cultural perspective of interface design, other 

fields such as the cultural, cognitive and language factors explaining human-computer 

interaction ought to be studied together with user behavioural aspects. Few 

comparative studies have been conducted between different groups using eye tracking 

to investigate the users’ visual search behaviour and their preferences of webpage 

presentation concerning on cognitive differences aspects and subjective views. Most 

of the studies that used eye tracking tended to focus on particular aspects of websites 

such as website complexity (Wang et al., 2014), menu design impact (Reale and Flint, 

2016) or viewing behaviour on certain type of website (Scott and Hand, 2016), and 

all were only conducted on one group with certain tasks on the same background. In 

addition, there are a quite few research studies on visual search behaviour in different 
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aspects of SERP such as influence of ranked results, advertisements influence on 

visual search, images search and etc. (Guan and Cutrell, 2007; Lu and Jia, 2014; 

Phillips et al., 2013). However, studies on differences of visual search behaviour of 

different users with different cultural and language background are rare to find in 

literature. 

This research represents the first comprehensive exploration of the differences and 

similarities in visual search behaviour and viewing behaviour between Internet users 

from the East, the Middle East and the West, which in turn will benefit and enrich the 

fields of international web design, cross-cultural studies and human computer 

interaction (HCI). In addition, this research demonstrates whether users’ cognitive 

background differences require local adaptation, i.e. localisation, to produce websites 

to match users’ expectations and searching strategies.  

This research project will utilise a multi-method approach to cover all possible stimuli 

that users generally face when conducting searching and viewing activities. For 

searching activities, three types of SERP, including mobile screen versions, along 

with three tasks based on different screen positions are investigated. For viewing 

activities, three webpages with different layouts are used.  

The uniqueness of this research lies in the fact that it explores the online visual 

behaviour along with participants’ performance and preferences in different websites’ 

configurations and different display sizes with different groups of people all at the 

same time. In addition, comparing two different groups which have two different 

reading directions (English read left-to-right and Arabic read right-to-left) will lead 

to an interesting exploratory study.  

1.6. Overview of Chapters 

The overall structure of the research takes the form of seven chapters, as follows: 

Chapter 1: begins with an introduction, and then identifies the background and 

motivation of the research. It includes the research questions, the aim and objectives 

along with the significance of the research.  
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Chapter 2: reviews the existing state of knowledge related to human computer 

interaction (HCI) in general and discusses the various aspects of eye-tracking 

methodology. It introduces websites, search engines and diversity of visual 

behaviours.  

Chapter 3: presents the methodology followed in this research. It presents the 

methods used for data collection and how the data are analysed. Moreover, it 

describes the research process and the design of the experiments. 

Chapter 4: introduces the results of the first experiment. It shows the visual search 

behaviour of the three groups by analysing the eye movement metrics in each type of 

SERP. It then identifies the performance and satisfaction level differences by using a 

variety of statistical tests and presents the findings in the form of tables and graphs.  

Chapter 5: presents the results of the second experiment. The findings describe the 

viewing behaviour of Arab, English and Chinese users while interacting with 

webpages with different layouts. Subjective data such as satisfaction and preferences 

are also presented. 

Chapter 6: discusses the results of the two studies from chapter four and chapter five. 

It states the key findings of this thesis and when possible offers recommendations. 

Chapter 7: summarises the outcomes of this research. It offers insights and practical 

implications, and makes recommendations for designers and researchers. It highlights 

the limitations of the research and proposes directions for future studies.  
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CHAPTER 2: LITERATURE REVIEW 

2.1. Introduction 

This chapter reviews previous research and current knowledge relating to the areas of 

cognition, eye-tracking technology, eye movement, visual search behaviour and 

studies on culturally appropriate website design. This review examines how these 

areas correlate with each other and how they might contribute to the motivation and 

methodology of this research. This chapter first discusses work on cultural difference, 

highlights the cognition context and discusses eye-tracking technology in the light of 

interface design, information retrieval, identifying the differences of cognitive styles 

and the impact of culture.  

This chapter also describes the different domains that use eye-tracking technology in 

order to understand its capability in various research aspects. It identifies the 

importance of examining eye movements to comprehend the visual behaviour of 

users. Finally, this chapter addresses the existing websites’ characteristics that exist 

with a particular focus on previous research relating to search engines and visual 

processing. This review is essential to set the context for the current research. 

2.2. Cultural Difference 

Over the last few decades, many psychological experiments have found that people 

from different countries have different perceptions, preferences and levels of 

performance in all areas of their lives. Many authors have argued that these 

differences in characteristics and cognitive processing that are found in people from 

different countries may come from their historical background or life environment 

(Masuda, 2002; Nisbett et al., 2001; Nisbett and Masuda, 2003). The human 

behaviour in this view is considered as culture-dependent and this research, in the first 

instance, aims to discover the distinctions between groups from different cultures. 

Hofstede (1984) is considered the leader of cross-cultural studies and he defined 

culture as “the collective programming of the mind that distinguishes the member of 

one group or category of people from others” (p. 21). Principally, this means that each 

group of people in different countries shares the same thoughts, beliefs, behaviours, 

attitudes and traditions that distinguish that group from others. Culture directs the 
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behaviours of individuals in various aspects, such as the favoured interfaces of 

websites (Cyr, 2013; Reinecke and Bernstein, 2013).  

In this section we introduce the best-established model of cultural difference, 

developed by Hofstede, before considering various aspects of cultural difference and 

cognition as they might relate to interaction and interface design. It should be noted 

that most of the well-known articles related to the cultural differences in web design 

were published from 2000 to 2009 and explain the new phenomenon of eye-tracking 

due to the huge interest it attracted in that period. Therefore, many of the studies 

mentioned here are during this era. 

2.2.1. Hofstede’s Model and Cultural Dimensions with the Consideration 

of Interface Design 

The Dutch social psychologist examined 116,000 IBM employees from 40 countries 

around the world in the period from 1967 to 1973. From the data collected, he defined 

paradigms of similarities and differences through analysis of many valid data. From 

analysing this data he developed the five dimensions culture theory (Hofstede, 1980). 

Later on, in 1982, Hofstede extended the study to cover 10 more countries including 

Arab countries. The study considered the cultural characteristics of these countries; it 

is not on an individual level.  

Hofstede’s study has been used widely by researchers around the world; it is the most 

common one, and is considered to be the most satisfactory study among researchers. 

This is due to how it makes it easy for different cultures to be measured and also 

provides detailed information about the intended culture to be studied. Hofstede’s 

cultural dimensions have been used by many cultural and web design researchers in 

conducting their research (such as Alexander et al., 2016; Khanum et al., 2012; 

Khastar et al., 2011; Marcus and Gould, 2000; Xie et al., 2009). The five dimensions 

are: 

• Power distance, 

• Masculinity vs. femininity, 

• Collectivism vs. individualism,  

• Uncertainty avoidance, and 

• Long-term vs. short-term time orientation. 
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It is important at this stage to overview the studies that deal with website design, and 

how these cultural dimensions are interpreted in the designs. 

Power Distance (PD) 

This dimension is described as “the extent to which less powerful members of a 

society accept and expect that power is distributed unequally” (Hofstede et al. 2010: 

p.61). In countries with high power distance (e.g., Saudi Arabia, Mexico) there is a 

clear hierarchy in organisations and this is reflected in wider society. On the other 

hand, in countries with low power distance (e.g., United Kingdom, Austria) there is a 

more equal relationship between leaders and subordinates.  

A dimension like this may have an impact on web design and user interface. Marcus 

and Gould (2000) addressed website samples with the influence of power distance. 

They concluded that this affect could be applied mainly in images and texts but it is 

hard to identify the aspects that are influenced by power distance in web design and 

user interface.  

Masculinity and Femininity (MF) 

According to de Mooij and Hofstede (2010: p.89), “the dominant values in a 

masculine society are achievement and success; the dominant values in a feminine 

society are caring for others and quality of life”. This dimension refers to the role of 

gender in society, and how much males and females are valued within culture. 

Countries with masculine cultures – such as Arab countries – tend to present traits 

like motivation, competitiveness and assertiveness, which are valued in the society as 

a whole. On the other hand, countries with feminine cultures, such as European 

countries, tend to value the relationships between the two genders and remove the 

gender distinction, so the roles will overlap between males and females. 

The characteristics of this dimension can be found in website design as mentioned by 

Marcus and Gould (2000), who addressed examples of websites that illustrate those 

differences. For instance, countries with high score in the masculine dimension such 

as China and Saudi Arabia (52%) tend to design websites with the focus skewed to 

one gender (male). This could be reflected in content or aspects of design. 
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Individualism and Collectivism (IC) 

Researchers de Mooij and Hofstede (2010: p.89) explained individualism and 

collectivism as “people looking after themselves and their immediate family only, 

versus people belonging to in-groups that look after them in exchange for loyalty”. 

This dimension shows to what extent individuals merge within a group. Marcus and 

Gould (2000) proved how this dimension influences the design of websites. They 

conducted a study on two national park websites, one in the United States and the 

other in Costa Rica. The United States website emphasised the goals and activities of 

visitors whereas Costa Rica’s website affirmed the agenda of national and political 

announcements.  

The Avoidance of Uncertainty (AU) 

The dimension is defined as “the extent to which the member of a culture felt 

threatened by uncertain or unknown situations” (Hofstede et al. 2010: p.189). This 

relates to how society’s members express their concerns about unknown and unclear 

situations. For example, to reduce ambiguity in designing a website in a culture with 

high score of uncertainty avoidance such as Saudi Arabia, designers would use 

repetitive prompts such as navigation schemes, colours, and typography, whereas 

website design in cultures with low levels of uncertainty avoidance such as China and 

the United Kingdom are likely to have more content and choices, less navigation 

control, and multiple links (Marcus and Gould, 2000).  

Long Term Orientation vs. Short Term Orientation (LTO) 

This dimension means the links that exist between the past with the current and future 

challenges. Cultures with short-term orientation respect and maintain traditions and 

customs, while cultures with long-term orientations believe in practical problem 

solving and view adaptations as a necessity (Hofstede et al., 2010; Park and Lemaire, 

2011). Two company websites, one in Germany and one in China, were analysed. The 

German website was clear and goals were easy to achieve whereas the Chinese 

website was quite complicated and need more patience to accomplish goals (Marcus 

and Gould, 2000).  

Before moving to the criticism of this model in the following section, the first 

reflection that can be addressed is that although there are 22 Arab countries in the 
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world, Hofstede treated the Arab countries as one entity and a single state, 

disregarding the differences between them. For example, there are differences 

between North African countries and Gulf countries. Seven Arab countries were 

included in Hofstede’s study: Kuwait, Saudi Arabia and the United Arab Emirates 

were from the Gulf, Egypt and Libya were from North Africa, one from the Levant 

(Lebanon) and one from Iraq. Nevertheless, there are major differences that can be 

perceived in the 22 Arab countries, from their education, economy and background, 

while economic conditions are considered as the leading factor of cultural 

transformation (Tang and Koveos, 2008). Furthermore, the characteristics of these 

dimensions are difficult to integrate into a website’s visual elements as they overlap 

with other dimensions. 

Next, the systematic review that was conducted on 23 studies, investigating the 

reflection of cultural values in websites, is presented in Table 2.1. 

Table 2.1 A systematic review of the influence of culture on website design 

Author and 
Year 

Cultural Model 
and Countries 

Methods 
and data 
analysis 

techniques 

Main Findings 

(Evers and Day, 
1997) 

Hofstede and 
Trompenaars 
Models – 
Indonesia, China 
and Hong Kong 

Survey – 
Quantitative 

It was established that various cultural 
groups possess unique web design 
interface acceptances and preferences 

(Marcus and 
Gould, 2000) 

Hofstede 
 

Conceptual 
Paper 

Discusses how the Hofstede’s dimensions 
are implemented on a website. For 
instance, those who have a culture of high 
uncertainty avoidance must limited 
options so that users are not lost while 
navigation. Moreover, the knowledge of 
using a web page properly is necessary to 
reduce the chances of user error.  

(Badre, 2000) No Model – 
Italy 

Experiment 
Survey - 
Quantitative 

Observed that localising cultural markets 
positively impacted the assessment of 
easy navigation, overall design and colour 
appeal. 
 
 

(Simon, 2001) Hofstede  
Asia, Europe, 
Latin, South and 
North America 

Experiment 
Survey – 
Quantitative 
and 
Qualitative 

Discovered that satisfaction and 
perception are different across gender 
groups and cultural groups within 
cultures. 



Chapter 2 

 21 

Author and 
Year 

Cultural Model 
and Countries 

Method 
and data 
analysis 

technique 

Main Findings 

(Zahir et al., 
2002) 

Hofstede  
26 countries 

Content 
Analysis 

Discovered that layout was virtually 
similar across different cultures. 
Differences were however observed in 
colour and content. 

(Robbins and 
Stylianou, 2003) 

Hofstede  
16 countries 

Content 
Analysis 

Established that countries differed widely 
in content but not in design. Majority of 
design features appear to be standardized 
globally. 

(Singh et al., 
2003) 
 

Hofstede and 
Hall Models 

Survey Spotted relevant differences on cultural 
value depiction in every dimension. 

(Hall et al., 
2004) 

Hofstede  
Netherlands, 
India, Indonesia, 
China, Turkey 
and Sudan 

Experiment 
Survey - 
Quantitative 

Discovered that perception of usability 
and users’ evaluation are affected by 
cultural differences. 

(Cyr and 
Trevor-Smith, 
2004) 

Hofstede 
Germany, USA 
and Japan 

Content 
Analysis 

Discovered that countries differed greatly 
in language exposure, layout, symbols, 
colours, navigation, structure and content.  

(Lo and Gong, 
2005) 

Hofstede  
USA and China 

Content 
Analysis 

Discovered great differences in colour 
usage and content, interactivity and layout 

(Faiola and 
Matei, 2005) 

No Model 
USA and China 

Experiment 
Survey - 
Quantitative 

Discovered that users interact easily and 
freely when the website is developed by a 
native of their country. 

(Callahan, 2005) Hofstede 
Malaysia, 
Austria, USA, 
Ecuador, Japan, 
Sweden, Greece 
and  Denmark 
 

Content 
analysis 

Website interfaces of countries with high 
uncertainty avoidance have more pictures 
of students as well as more drawings than 
available photos in contrast to countries 
with low uncertainty avoidance. In 
addition, it was contested that more female 
images and fewer pages that are 
symmetrical are added in webpages in 
individualistic societies compared to that 
of collective societies. 

(Burgmann et 
al., 2006) 

Hofstede  Content 
Analysis 

Having examined the nature and role of 
the graphical user interface, this paper 
establishes that culture impacts design, 
although it is only to an extent.  

(Cyr, 2008a) Hofstede 
Canada, 
Germany and 
China  

Survey - 
Quantitative 

Established that website design influences 
satisfaction, trust perception and e-loyalty 
across cultures. 

(Dong and Lee, 
2008) 

No Model 
USA, China and 
Korea 

Experiment 
Survey - 
Quantitative 

Discovered that participants from various 
cultures exhibited different viewing 
patterns.  
 



Chapter 2 

 22 

Author and 
Year 

Cultural Model 
and Countries 

Method 
and data 
analysis 

technique 

Main Findings 

(Petrie et al., 
2009) 

No Model 
USA and China 

Experiment 
Survey - 
Quantitative 

Established that Americans and Chinese 
have unique taste regarding a sites’ 
navigational layout.  

(Kim and Kuljis, 
2010) 

Hofstede 
South Korea and 
the UK 
 

Content 
analysis 

They found that South Korean sites have 
more user input functionality and 
multimedia compared to sites in the UK. 

(Khashman and 
Large, 2010) 
 

Hofstede  
15 Arabic 
countries 

Content 
Analysis 

Established that Hofstede’ cultural 
dimensions are limited in reflecting 
Arabic interfaces’ design characteristics. 

(Snelders et al., 
2011) 

Hofstede 
Spain and 
Germany 

Experiment 
Survey - 
Quantitative 

Discovered that high UA (uncertainty 
avoidance) is responsible for less content, 
simpler design, smooth navigations, in 
contrast to low UA. It was also established 
that users prefer localised websites as they 
seem to be more appealing and 
trustworthy.  

(Reinecke and 
Bernstein, 2011) 

Hofstede  
China, Saudi 
Arabia and 
Australia 
 

Experiment 
Survey - 
Quantitative 

Low UA are packed with hyperlinks on 
their main menu; hence, users only require 
one click to access a target page. Low UA 
countries like China tolerate less 
navigational control. Users from high UA 
countries are usually keen on more 
controlled navigation so they do not get 
lost in the website. 
 

(Goyal et al., 
2012) 

Hofstede and 
Hall Models – 
Brazil, Russia, 
India, China and 
USA. 
 

Content 
Analysis - 
 

Government sites in China do use more 
images compared to their American 
counterparts. It is argued that high context 
cultures like china do prefer components 
that are non-textual compared to low 
context cultures like the USA. Hence, the 
navigational structure of Chinese website 
is more complex than that of US. 

(Punhani and 
Batra, 2014) 
 

Hofstede 
Germany, 
Pakistan, India, 
USA, Ireland 

Content 
Analysis - 
 

Discovered that users from various 
countries have varying preferences.  

(Haddad et al., 
2014) 

Hofstede 
Older 
Caucasians and 
East Asians 

Experiment 
Survey - 
Quantitative 

The East Asians seem to be less nervous 
when interacting with rich interfaces. The 
research also indicated that more high UA 
users are aware of the university’ logo on 
the interface than low UA users. Users 
with low UA equally notice that the 
website interface has too much 
information, in contrast to high UA users.  
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2.2.2. Criticism of the Cultural Model  

Although Hofstede’s model is the most frequently used in cultural studies (Bond, 

2002), many researchers criticise this model for its limitations. As Hofstede’s model 

is more than 30 years old, it could be considered outdated due to technological 

advancements and social changes in various aspects of life (Stengers et al., 2004). 

Myers and Tan (2002) also argued that the national culture concept in Hofstede’s 

model disregards some historical facts.  

The most cited criticism was from McSweney (2002) who pointed out the defects in 

Hofstede’s methodology; for example, the way Hofstede speaks about the national 

culture and the fact that he collected is a sample from one single company – IBM. 

This sample is insufficient for classifying a general national culture. Hofstede (2002) 

responded to this critique, by stating that “What was measured were differences 

between national cultures. Any set of functionally equivalent samples from national 

populations can supply information about such differences” (p.1356). 

The Hofstede model does not address all the characteristics of culture that handle 

various complexities or difficulties of culture that exist in the real world. It tends to 

give the impression that culture and national identities are compatible (Ess and 

Sudweeks, 2006). Furthermore, these cultural models appear to only describe the 

culture itself, as they have fallen short in terms of making recommendations on how 

website communications can be improved (Fitzgerald, 2004). In addition, a recent 

study by Schmitz and Weber (2014) tested the validity of the uncertainty avoidance 

dimension; they found that this dimension does not work as a base for follow-up 

studies.  

Generally speaking, frameworks that emphasise human behaviour characteristics in 

specific cultures disregard the significance of cultural cognition which might 

influence individuals’ performance and preferences of website design. However, 

these cultural models might have an impact on individuals’ preferences only. In 

section 2.2.3, the main phenomena that might have an impact on users’ behaviour are 

discussed. 



Chapter 2 

 24 

2.2.3. Cognitive Style 

This section identifies the concept of cognitive style used in order to understand how 

people from different parts of the world might have different ways of processing the 

world cognitively. In psychology, cognitive style is a term used to describe the way 

that people learn, remember, think, perceive and organise information. Similarly, 

cognitive styles are the distinctive ways of individuals’ thinking, remembering, 

identifying, capturing, storing and utilising information (Messick, 1984; Ramirez et 

al., 1974; Riding and Rayner, 2013; Witkin et al., 1977). 

This term has been investigated for the past three decades and, as a result, several 

cognitive styles have been acknowledged, such as categorising, scanning, 

conceptualising, verbalising/visualising and field-dependent/-independent (Jonassen 

and Grabowski, 1993; Saracho and Spodek, 1981). The field-dependent style was first 

proposed by Witkin and Asch (1948) and Witkin, (1950). It was observed during the 

Second World War when it was noticed that some pilots lost their sight of the ground 

and then repeatedly lost their sense of direction and flew upside down and sideways. 

Chen and Macredie (2002) described these two terms as:   

“Field-Dependent individuals typically see the global picture, ignore the 

details, and approach a task more holistically. Field-Independent individuals 

tend to discern figures as being discrete from their background, to focus on 

details, and to be more serialistic in their approach to learning” (p.4).  

Field dependence was applied to designate people who are remotely directed, lean 

towards working in groups, are value-neutral, and have a tendency to experience 

issues when rebuilding new information. On the contrary, field-independent refers to 

individuals who incline toward working alone, are internally directed, can redesign 

data to provide a framework for prior knowledge, and accept notions that are 

reinforced through analysis. In addition, field-independent style is analytical which 

entails a tendency to experience items as discrete from their background (Jonassen 

and Grabowski, 1993; Margison, 1999; Witkin et al., 1977). Nisbett and his group 

conducted many experiments and studies to find out similar cognitive concepts across 

cultures. As a result, the theory was established that separates the individuals’ 

cognition into two groups, holistic versus analytic, - which are similar to field 

dependence and field independence as the concepts were inherited based on the latter. 
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East Asians tend to be more related to field dependence, whereas Westerners tend to 

be more related to field independence (Masuda and Nisbett, 2001).  

Works in the literature have abridged important attributes relevant to field dependence 

(FD)/field independence (FI) types or holists/analysts. For example, field-dependents 

or holists find it difficult to separate an object from its context. Moreover, FDs 

struggle in using, learning from, or obtaining non-notable cues, while FIs/Analysts 

can easily disentangle relevant cues from non-notable objects through the same field 

(Dwyer and Moore, 1997; Lynne, 1983). Overall, this body of literature confirmed 

that individuals from different countries have differences in many aspects of their 

mental processes. This is an encouraging factor to include when looking at the 

differences between Arab, English and Chinese users when they are dealing with 

websites, particularly with the huge gap between them in terms of culture and 

cognition.  

2.3. Culture, Cognition and Web Design 

Several researchers have argued that cultural context influences the patterns of 

thinking and processing of information (Faiola and Matei, 2005; Nisbett and 

Norenzayan, 2002; Nisbett et al., 2001). In terms of website design, cultural factors 

impact on cognitive styles of the designers and can be seen in the production of 

websites (Faiola, 2005). A body of research has revealed that culture can shape the 

individuals’ cognitive style which in turn influences online information retrieval 

(Chen, 2010; Chen and Macredie, 2002; Graff et al., 2004; Lin, 2003). Chen and 

Macredie (2002) carried out a representative study that articulated the influence of 

cognitive style on online learning. For example, when navigating hypermedia, 

individuals with different cognitive styles showed different learning preferences. 

Another study was conducted by Graff et al. (2004), who claimed that the differences 

in individuals’ cognitive styles diverge mainly with nationality. They suggested that 

the design of online aid materials have to take into account the cognitive differences 

that affected users’ attitudes. Faiola and MacDorman (2008) observed the 

associations between the cultural differences in designers’ cognitive style and how 

these affect the design of a website. In turn, they investigated how these variations 

influence the preferences and performance of cross-cultural users from different 

nations. The researchers assumed that the variations in cultural cognitive style of the 
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designers influence the formula and the structure of the website. As findings revealed, 

Americans and Chinese have completed the tasks faster and preferred and admired 

websites that have been created by designers from their own culture that had taken 

into consideration their own cultural aspects.  

Chau et al. (2002) examined behaviours of cross-cultural users and, based on the 

results, they come up with a four-factor model. The results indicated that Hong Kong 

users were more inclined to use the web for communication than users from the US 

were. The research by Chen (2010) also found that learners with different cognitive 

styles have different navigation approaches toward web-based learning programs. 

They suggested providing facilities to support each cognitive style.  

These outcomes have great implications for web designing, particularly for 

international users. Moreover, exploration of this kind of research demonstrates that 

people viewing online information are influenced by individual differences. This 

affirms the significance of designing the web contents and navigation tools based on 

users’ perspectives to support users’ preferences, characteristics and learning styles.  

Culture’s influence on designing interfaces has grown within the HCI field. 

Individuals from different cultures have differences in their perceptions, thinking 

styles, cognitions and beliefs. Therefore, it is essential to comprehend those cultural 

difference characteristics in interface designing for global users, rather than just 

translating the language (Marcus, 2010). Studies revealed that individuals from 

different countries have different and varying interpretations for interface features 

such as icons and colours. This can be demonstrated in the way that individuals 

interpret, select, process and utilise information; even how people search for 

information. Thus, when designing and evaluating user interfaces for international 

users – whether the potential users are adults or children – these cultural distinctions 

have to be considered (Komlodi et al., 2007).  

A research study by Xie et al. (2009) revealed that high-context people with low 

power distance prefer interfaces with rich media, and prefer nonverbal clues such as 

videos or sounds. They recommended that the interface designers give these people 

the freedom to choose what they want, and the ability to ask questions as they browse. 

In contrast, low-context people with high power distance are content with verbal 

information and prefer to communicate via emails rather than by video calls.  
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The use of scrolling objects, animations, colours, bold text and images does vary 

amongst cultures and countries. For instance, it is found that Chinese websites 

commonly use scrolling objects, bold text, bright colours and images. As pointed out 

by Barber and Badre (1998), cultures which are of high context usually make use of 

images, bright colours and animations to attract the attention of website visitors. It 

was also discovered that Arab cultures have low content but high context (Liginlal et 

al., 2014). The preference for or choice of low content implies that webpages that are 

of Western origin do have softer colours and fewer visual details.  

To expand the view to Arab cultural influence, Khanum et al. (2012) claimed that 

Arab culture has an effect on designing interface elements for a variety of different 

websites such as business, education and media. For example, colour use is the 

strongest cultural indicator in interface design and it includes webpage background, 

logo, typography and link icons. Colour symbolises different meanings based on the 

culture; for instance, red colour means happiness in China, whereas it means danger 

in the US (Barber and Badre, 1998). Khanum et al.'s (2012) results showed that 

around 85% of Arabic website backgrounds are white in colour, which symbolises 

peace and purity in Arab culture. Using a preferred colour in interface design has a 

great impact on users’ performance and satisfaction. In terms of visual attention, Al-

Salloom et al. (2010) reported that the ads location is important to attract Arab users’ 

attention. The researchers found that the ads placed in the left hand side received less 

attention than ones placed in the right-hand side did. 

Nisbett and Miyamoto (2005) stated that perception and the perceptual process cannot 

be regarded as a universal process for all people. The cultural environment, both 

social and physical, shapes perceptual processes. In addition, many guidelines for 

designing interface, along with previous empirical research, managed different 

cultural aspects and focused on comparing users’ preferences and performance only, 

while neglecting users’ visual characteristics. For example, Cyr (2013) stated that in 

the countries with low uncertainty avoidance the website navigation should be clear 

with an obvious search bar. The consistency and the aesthetics of website are 

desirable. The browsing experience should be improving by providing sub-headings 

and categories to give the users enough space to surf smoothly. 
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Various cross-cultural research projects in user interface design relied on users’ 

preferences and performance in order to properly present the visual elements and 

information in different cultures. Many cross-cultural comparative studies in user 

interface design used Hofstede’s model. Geert Hofstede used a small set of values to 

compare different countries. These values are called cultural dimensions and they 

each have a meaning when making comparisons. Although, as discussed above, 

Hofstede’s model is used frequently in this type of the research as a framework, 

several researchers encountered some deficiencies in this model (Baskerville, 2003; 

Jones, 2007; Schmitz and Weber, 2014).  

In general, frameworks that concentrate on the human behaviour characteristics in 

specific countries and societies disregard the significance of cognitive differences and 

visual characteristics that might influence interface designers and users’ performance 

and preferences. Therefore, to design content to be shown to millions of international 

users, these contents must be structured in the light of users’ differences in many 

aspects. Users may face difficulty in finding information on a website that was 

originally created by designers from different countries. These difficulties may relate 

to content organisation, interface layout, or the information architecture. Thus, 

designing a preferred website will be reflected in the performance improvement. 

Indeed, designing a non-preferred website can lead users to exhibit performance 

difficulties and can be a sign of bias. 

2.4. Cross-Cultural Website Design Guidelines 

Users across varying cultures do possess different social and psychological 

associations (Collazos and Gil, 2011; Liao et al., 2008). Cultures are generally 

different, and their differences not only in symbols, languages, colours, and date 

formats, but equally in personalities, emotions, cognition, perception, and thinking 

styles. That means culture seems to be responsible for people’ thoughts, behaviours 

and feelings (Nisbett et al., 2001), leading them to choose design elements that are 

associated with graphics, colours, and website orientation (Mushtaha and Troyer, 

2009). Succeeding in the global economy requires that websites ought to be adapted 

to various cultures (Reinecke and Bernstein, 2011). Nevertheless, cultural adaptation 

mostly provides date, language, currency, time or translation of number formats (Cyr 

and Trevor-Smith, 2004; Mushtaha, 2012). Recent international guidelines (e.g. those 
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of (IBM, 2019)), states that cultural norms must be highly considered when 

developing an international website interface, but as of now there are no cross-cultural 

guidelines that comprehensively incorporate all the areas of web content.   

Modern cultural adaption is out to consider cultural preferences regarding navigation, 

multimedia, visual representation, text, layout and colours (Cyr and Trevor-Smith, 

2004; Mushtaha and De Troyer, 2014), showcasing the national identity of a country 

(Calabrese et al., 2014). While foreign website designers are most likely oblivious 

about the cultural preferences of local users (Zakaria and M.Stanton, 2003), 

researchers and practitioners in HCI and usability fields are interested in incorporating 

cultural preferences when designing interface in order to enhance usability (Hsieh, 

2014; Mushtaha and De Troyer, 2012). If one version of the website represents all 

cultures (one size fits all) it may be counter-productive. The majority of studies that 

are focused on the usability of websites have been undertaken in America and less in 

Western Europe (Al-badi and Mayhew, 2010). As such, these studies need to be 

increased to solve the global challenge. Although general guidelines emphasising 

cross-cultural design and standard models of culture differences (e.g., the Hofstede 

Model) exist, they are lack for empirical investigation. Currently, a lot of HCI 

researchers consider culture as a possible factor that might impact on satisfaction and 

user performance. Nevertheless, HCI studies considering international users are 

insubstantial. Additionally, specific interface design recommendations for 

international users are basically scoped on personal experience, collective knowledge, 

as well as a handful of case studies (Al-badi and Mayhew, 2010). Thus, empirical 

investigations regarding the impact of basic cultural factors on perceived interface 

design are of great significance. 

Web accessibility work started in the 90s when companies like IBM and TRDC 

(Trade Research and Develop Center), made web accessibility information available 

(Henry, 2006). Later in 1996, then came the Disability Access Design World Wide 

Web page standards from San Jose (Henry, 2006). A year after, W3C (World Wide 

Web Consortium) set up the Web Accessibility Initiative. This was established for the 

benefit of forming guidelines, resources and strategies that help web 

designers/developers ensure the accessibility of their websites (W3C, 2019). In the 

year 1999, the first version of Web Content Accessibility Guideline was published as 

recommendations (Henry, 2006). It was later revised to WCAG 2.0 in the year 2008, 
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with additional tools to assist web designers through examples, checkpoints, and 

descriptions of methods for implementing guideline recommendations.  

The guidelines are reorganized into four major principles and based on this 

restructuring, cut down the number of guidelines from 14 to 12, and the ideas behind 

the 14 guidelines are presented in version 2.0. The W3C is behind both guidelines and 

they represent the collaborative outcomes of experts (Alayed, 2018). Nevertheless, 

the guidelines (including checkpoints) have no references to research. 

The reader is simply requested to accept recommendations partly due to author’ 

expertise and partly due to the fact that several government organizations have already 

adopted the guidelines in their web design work. Subsequent guidelines are produced 

by Research-Based Web Design and Usability Guidelines (Leavitt and Shneiderman, 

2007), with a view to helping web managers, web designers, usability specialists, 

website maintainers, students and researchers achieve their objectives. This source 

comprises 209 chapters crafted within 18 chapters 

WCAG 2.0 is a popular accessibility standard which has been used by various web 

developer/authors to enhance their website’ accessibility. On the one hand, W3C 

implemented an open process in developing standards that was accessible to the 

public for review benefits, while other standard maker like International Standards 

Organization (ISO) developed their standards without granting access to the public 

(Lewthwaite, 2014; Lewthwaite and Swan, 2013). On the other hand, this standard 

was criticised by many developers over the years. It has been contested that WCAG 

ignores the existence lives of disabled people worldwide (Lewthwaite, 2014). This 

emphasises that a crucial understanding of those who are disabled and the way they 

interact with technology is absent (Cooper et al., 2012). What this standard actually 

focuses on are techniques and possible scenarios for outreach and educational 

purposes. These scenarios appear to be culturally specific as they are shaped by a 

western tendency, to the detriment of other cultures (Cooper et al., 2012). There are, 

however, places where other cultures were cited, so it will be incorrect to say they are 

culturally specific, but it is limited. Nevertheless, there are guidelines that require 

specifications and modifications so they can suit the Chinese and Arabic context 

based on preferences and visual characteristics.  
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In spite of the increase in research interest regarding culturally preferred design 

elements (Kincl and Štrach, 2013), only a handful of studies actually investigate these 

preferences across different cultures by implementing eye-tracking technology. The 

current guidelines for cross-cultural design interface require continuous re-evaluation 

with eye-tracking technology (Auinger et al., 2011). In this research, a new attempt 

was made to provide International guidelines for designing Search Engine Results 

Page (SERP) and webpage layout for Arab, English and Chinese users. 

2.5. Reading Direction and its Influence 

One particularly important aspect of a user’s culture is his/her first language and the 

way it is processed; an important aspect of this is the order or direction in which words 

are read. Because of this, and because the reading direction was the original impetus 

for this research study, it is discussed separately here. According to Casasanto (2011), 

the functional role of language processing varies where it is evident that abstract 

concepts and action verbs activate the brain in different ways. Moreover, the reading 

direction of various written languages proved to be an influential factor in scanning 

distributions (Smith and Elias, 2013).  

One of the key aspects of this research is to evaluate the impact of differences in the 

reading direction. For the purpose of this research, most world languages can be 

classified into two categories from the reading direction aspect. The languages that 

read and write left-to-right (LTR) include English, Spanish and the modern versions 

of Chinese, Mandarin, Japanese and Korean and some European languages, while the 

other languages that are read and written from right-to-left (RTL) include Arabic, 

Urdu, Persian, Pashto, Hebrew and some African languages.  

More than 420 million people around the world speak the Arabic language as an 

official language, either solely or jointly, and they are distributed across 22 countries. 

The Arab world can be grouped into four categories. The Arabian Peninsula 

(comprising Saudi Arabia, Kuwait, Qatar, Oman, Bahrain, the United Arab Emirates 

and Yemen), North Africa (comprising Morocco, Mauritania, Tunisia, Algeria, Libya, 

Sudan and Egypt), East Africa (comprising Djibouti, Somalia and Comoros) and the 

Levant or Fertile Crescent (comprising Jordan, Syria, Iraq, Lebanon and Palestine).  

The Arabic language has two formats; one is the official format called Literary 

Arabic, which is the language of the Quran, and most formal speeches, letters, 
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broadcasting, governmental documents use this format. The other format is the 

spoken variety which is also known as Spoken or Colloquial Arabic (Chejne, 1969; 

Ghulam Ahmad, 1979; Haddad and Roitfarb, 2014). The characteristics of Arabic 

language fundamentally differ from Latinate languages such as English. Arabic 

language is considered as bidirectional script, where text is written from right-to-left 

while numbers are written from left-to-right. In contrast, in English both letters and 

numbers are written from left-to-right.  

The orthography, which is the spelling system, in Arabic language is unique because 

it has shallow and deep orthographies and letters take different shape and form based 

on the location within a word; for example, beginning, end and middle (Bateson, 

1967). However, letters at the beginning of the words are often particularly important 

for recognising the word (Jordan et al., 2011). A study by Paterson et al. (2011) 

investigated the effect of word length on the eye movement using Arabic language. 

They found that the longer the word is, the longer the fixation is expected. The reader 

exhibits more fixations and re-fixates on long words. It was noticed that the first 

fixation on the long word started from the beginning of the word whereas the fixation 

on the short word started from the middle of the word. 

To address these distinctions, the reading/writing direction of the native language and 

its impact on the lit-images was measured and reported by Smith and Elias (2013) to 

report the differences between the two directional categories. They revealed the 

tendencies of LTR natives towards the left side for both textual information 

processing and lit-images’ cognition while, on the other hand, RTL natives showed 

preference for the mirror pattern. There is a wealth of literature available that focuses 

on the LTR natives; however, there is only limited academic research on the subject 

of eye movement of RTL natives. 

While Latin alphabets have been the most used character sets around the world, 

Arabic letters containing 28 alphabets (32 in Persian) are the second most used 

character sets representing all consonants and, contrary to Latin, Arabic is read and 

written from RTL (Britannica, 2016). Maass and Russo (2003) studied the influence 

of culture on the semantic portrayal of activities among native Arabic (RTL) speakers 

and native Italian (LTR) speakers. They concluded that the visual imaging is impacted 

by the scanning habit and hemispheric brain specialisation among Arabic and Italian 
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natives where Italians strongly preferred LTR while Arabs exhibited the opposite set 

of preferences.  

Likewise, Spalek and Hammad (2005) found that some native English speakers were 

biased towards LTR while, on the other hand, native Arabic speakers were biased 

towards RTL, and this was attributed to the reading direction. While the differences 

in information processing caused by the language constraints and characteristics have 

been studied by various scholars, there is a clear scarcity of academic research on the 

language differences and underlying mechanisms of eye movement. Rayner et al. 

(2005) pointed out in a comparative study that the Chinese language was found to 

have significantly higher informational density than English; hence, it was evident 

that the English and Chinese perceptual spans are different, as English readers’ 

perceptual span is broader than that of Chinese readers.  

A very recent study by Hernandez et al. (2017) attempted to identify how much 

attention was directed towards the bottom right hand corner of an interface which is 

called “the corner of death” while bidirectional and unidirectional readers viewed a 

webpage with images. The outcomes revealed that there was extensive expansion of 

visual attention on this part by the bidirectional readers when compared with 

unidirectional (LTR) readers. Eye movement analysis carried out during this study 

revealed that when measured by total fixations over a period of time, level of attention 

differed between bidirectional readers and unidirectional (LTR) readers. It was also 

concluded that the time bidirectional readers spent on this part was relatively longer. 

Furthermore, bidirectional readers tended to have more eye fixations on the right side 

of the webpage – more precisely, the top right corner. 

International marketing managers should be aware of the growing number of 

bilinguals all over the world particularly in the continent of Asia. This indicates a 

need to study well the characteristics/behavioural aspects of bilingual consumers in 

order to offer better understanding and guidelines for more effective international 

marketing. While there is a need to study various aspects of readers’ cognitive 

responses in relation with bidirectional readers, Román et al. (2013) have identified 

significant differences between the behavioural traits of bidirectional readers 

compared to the unidirectional readers.  
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This thesis aims to be one of the pioneering academic research studies to understand 

the differences between bidirectional and unidirectional readers’ responses to 

directional aspects of online stimulus with the anticipation that the findings will 

contribute to the existing literature and offer guidance for the global website managers 

through a better understanding of their target audiences. As this research adopts eye-

tracking to gather the data, it is useful to review the methods and findings of other 

studies using this approach. 

2.6.  Eye Tracking 

In this section, the technique of eye-tracking is briefly explained, along with its use 

in many scientific fields that have demonstrated the effectiveness of this technology 

and its relationship in detecting the person's visual behaviour by examining their eye 

movements. The differences in eye movement can also be related to the background 

of the person's language and culture. Some of the studies that investigated these 

differences are discussed in order to clarify the motivation to conduct such a study. 

2.6.1. Eye Tracking Technology Overview 

Eye tracking is a procedure of tracking and measuring a user’s eye movement in order 

to identify when, where and how long that individual looks at a particular area and 

when this individual moves from one area to another. More precisely, eye-tracking is 

the process of capturing and identifying where the user is looking at a visual stimulus 

and how. Visual stimulus is usually divided into Area of Interest (AOI) which is a 

definite part of the interface of any displays (Poole and Ball, 2004).  

Analysing various aspects of eye movements can lead to evaluating objectively the 

meaningfulness, appearance and visual elements placement, and the results can be 

used to enhance the design of the interface (Bojko, 2013; Hyrskykari, 2006; Prisacari 

and Holme, 2013). Eye tracking has the ability to give rich insights into an 

individual’s thoughts and intentions (Rayner et al., 2012), and the number of 

researchers who use eye-tracking in their research has increased. For instance, it is 

used to comprehend the user’s behaviour in the user interface, to identify cognition in 

psychology, and to use eye-input to control computer-based devices. In addition, eye-

tracking technology is developing rapidly and, consequently, this device has the 

power to examine the visual search efficiency (Jacob and Karn, 2003). For many 

years, psychology researchers have conducted eye-tracking experiments to record and 
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analyse the movement of the eye while reading (Rayner, 2009; Riding and Rayner, 

2013).  

The discovery of the relationship between the thoughts and the eye movement led 

scientists to look deeper into different areas, such as psychology (Nisbett and 

Norenzayan, 2002), cognitive and learning style (Faiola and MacDorman, 2008; Just 

and Carpenter, 1976), education (Tsai et al., 2012), and website and interface design 

(Beier and Vaughan, 2003; Cowen et al., 2002). In addition, eye-tracking can provide 

insights into and information about cultural variations (Nisbett and Miyamoto, 

2005a), reading (Deutsch and Rayner, 1999; Rayner, 2009), marketing (Aoki and 

Itoh, 2000; Drèze and Hussherr, 2003), and user experience (Bojko et al., 2006; Reale 

and Flint, 2016). 

Historically, the origins of eye-tracking date back to 1879 when a French 

ophthalmologist called Louis Emile Javal noticed that a person’s eye does not read 

fluently and smoothly through the page; rather it pauses in some parts and moves 

quickly in other parts. These experiments were conducted with no advanced 

technology (Javal et al., 1990). Back in 1901, Dodge and Sparks Cline (1901) 

invented the first eye-tracking system that records participants’ eye position 

horizontally when they are viewing a photograph, and the participants were requested 

to remain their head stationary. Theirs was the first method to record eye movements 

accurately and non-invasively. Yarbus (1967), a psychologist from Russia, conducted 

a number of studies in eye-tracking in the 1950s and 1960s and he published his work 

in a book called Eye Movements and Vision. The findings of his studies proved that 

eye movement is influenced by the interest and the given tasks. For example, if the 

participants were asked questions about the shown image, their eye movements would 

concentrate mostly on the areas that related to those questions.  

The advancement of computerised innovation and picture processing in the 1970s has 

attracted more attention to eye-tracking technology and, to that point, the head was 

the main relation to eye movement recording. Keeping in mind the end goal, which is 

to distinguish where an individual is looking on a surface, the head is expected to 

remain still, and this constraint continues until the device finishes recording the eye 

movements. However, with the help of a chin rest and high-back chairs, a slight 
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movement of the head can be excluded from the eye-movement data, which gives 

more accurate results (Richardson and Kirkham, 2004).  

More recently, developed eye-tracking systems have an embedded video camera that 

records eye movement to identify where the users are looking. It has a sensitive 

camera within a monitor screen to ensure the correspondence of the participants. This 

device looks like a normal computer screen, and the only difference is the video 

camera that is embedded at the bottom of the screen. This camera uses Near Infrared 

light-emitting diodes to trace and record the user’s eye movement in order to obtain 

the different measurements of the eye movements such as fixations and saccades (the 

rapid movements between fixations). The purpose of using infrared light is to avoid 

dazzling users with visible lights (Duchowski, 2007a; Poole and Ball, 2004).  

To conclude, eye-tracking is the most useful method to determine the users’ 

expectations about the elements’ locations in tasks, and it is helpful in evaluating 

search strategies and visual search efficiency (Bojko, 2006; Gossen et al., 2014). 

Thus, it is important to understand the movement of people’s eyes during searching 

and viewing processes and, based on the characteristics of their eye movement, usable 

formats or displays can be designed (Murata and Furukawa, 2005). 

2.6.2. Eye Movement Measurements and Metrics 

There are a variety of eye movement aspects that can be measured. The most common 

measurements and of greatest interest to usability researchers and user experience are 

fixation and saccades (Poole and Ball, 2004). Visual information is only extracted 

during fixation, which is when the eyes are relatively motionless and are focusing on 

a specific area of interface and it tends to last between one-tenth and one-half of a 

second. More specifically, Jacob and Karn (2003) defined fixation as “A relatively 

stable eye-in-head position within some threshold of dispersion (typically ~2°) over 

some minimum duration (typically 100–200 millisecond), and with a velocity below 

some threshold (typically 15–100 degrees per second)” (p.582). In 250-300 

millisecond of typical fixation at least three processes are acquired, and 100-150 msec 

is the minimum duration in a fixation to encode a visual stimulus. The range of 

fixation duration is usually from less than 100 msec to 500 msec.  

The average fixation duration for reading is 280-330, and for scene viewing it is 200-

250 (Holmqvist et al., 2015; Poole and Ball, 2004). A large circle in the gaze plot 
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visualisation indicates a long fixation duration, which denotes large information 

extraction efforts and deep processing (Bojko, 2013). Saccades are the process of eye 

movement from place to place a few times in a second and this is the fastest movement 

of the eye. The purpose of most saccades is moving the eyes to the next visual area 

(Rayner, 1998). Compared to any motions that are captured on the visual scene, the 

saccade is the fastest action; therefore, no information can be extracted during a 

saccade and its occurrences give little meaning in high-level analysis.  

Extracting meaningful information by the human eye is only achieved through 

fixation. However, it can be utilised to indicate attention-shifting or scanning (Cowen 

et al., 2002). Another interesting metric is the Scan path or Gaze plot which is the 

completed sequence of saccade – fixate – saccade (Jacob and Karn, 2003). It is viewed 

as a line of fixations, and interconnected saccades indicate the desired target direction 

and scanning level. If the scan path is long, that represents less efficient searching; on 

the other hand, a small spatial scan path represents more efficient and directed 

research (Bojko, 2013).  

Pupil size and blink rate are also used in research, although less often. Sometimes 

these two metrics are interpreted as an evidence of workload and cognitive effort. The 

relationship between blink rate or pupil size and cognitive effort is opposite. Low 

blink rate signifies a higher workload and large pupil size may signify more cognitive 

effort or more attraction to the stimulus (Duchowski, 2007a; Jacob and Karn, 2003; 

Poole and Ball, 2004). The most frequently used metrics were proposed by Jacob and 

Karn (2003). They introduced a set of metrics after surveying more than 20 different 

studies using different usability tests. The metrics are gaze duration on each AOI, 

gaze percentage, mean fixation duration, total fixation duration, and fixation count. 

Bojko (2005) identified the most practical metrics employed in user testing, 

explaining how eye movement metrics relate to measurements, and interpreting the 

metrics of eye movement. For example, to measure a user’s interest in an area and the 

level of its informativeness, number of fixations is a metric where high number of 

fixations indicates the high interest of the user and high informativeness area. Fixation 

duration is used to measure the density and clarity of a webpage. If the information is 

ambiguous or there is a high information density, this leads to difficulties in 

information processing which then increases the fixation duration. Apart from 



Chapter 2 

 38 

fixation and saccade metrics, the others are less often used in eye-tracking research; 

choice of which to use depends on the goal of the research. 

However, the interpretations of fixations data can be done differently based on the 

context. For example, in a visual area such as images, fixations count expresses the 

level of interest. Images with more fixations means users’ attraction, whereas, in a 

searching task, the number of fixations indicates the level of efficiency; more 

fixations means less efficiency (Aula et al., 2005; Holmqvist et al., 2015).  

2.6.3. Eye Movement and Cognition 

There is a long history of studying how the cognitive processes in adults and children 

can be inferred by the knowledge of eye movements (Hayhoe, 2004). As it is said by 

Khalid et al. (2016); “eyes are the window to the mind”. In recent years, studying the 

relationship between cognition and eye movements has attracted significant interest 

in several research domains. For example, in cognitive sciences and psychology, eye 

movements have been examined in order to obtain an elicitation of cognitive activity 

in different tasks. Just and Carpenter (1976) are considered the first cognitive 

scientists to find that eye movement can describe and explain the attention of 

individuals. They claimed that this could be a useful way for enterprising human 

behaviour. 

A later, similar study by Just and Carpenter (1980) recorded the eye movements for 

14 participants studying at college who read 15 short papers from two magazines, 

Newsweek and Time. The students were asked to read the pieces of paper normally, 

and when they finished, they had to verbalise what they could remember. The results 

showed that the readers had an average fixation on the words of about 67.8%, with 

83% fixations of the time on the content words and 38% fixations of the time on the 

function words. The findings of this study suggested that the reader attempted each 

word they encountered rather than saving the word to the memory and allocating the 

meaning later. 

Scholars claimed that eye movements could expose not just which cognitive process 

is active; it can also reveal how these processes are manipulated. For instance, eye 

movements have a role in solving mechanical problems (Rozenblit et al., 2002) and 

providing insights toward problem-solving (Grant and Spivey, 2003). However, data 

from eye movements can tell us ‘where’, ‘what’, ‘how’, and ‘how long’, which gives 
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us the ability to make inferences about the cognitive process. It has been claimed that 

a comprehensive individual’s cognitive process cannot be interpreted by eye 

movement alone; however, the flexibility of eye movement means it can be used as 

an enhancement to other data sources (Jacob and Karn, 2003; Kasprowski et al., 

2016). 

It is obvious from previous studies that eye movement is an important source to learn 

about the cognitive processes; even if the element was not presented physically, it is 

possible to be recalled from memory. In addition, the remarkable development in this 

technology is the main reason that makes eye movements the focus of attention as 

they show a significant improvement, and this tool is also considered as an unbiased 

marker of attention, which assists in finding the internal processes of individuals’ 

cognitive activities (Richardson et al., 2007; Tai et al., 2006). 

2.6.4. Cultural Differences in Eye Movements 

Cross-cultural and cultural psychology researchers have conducted many experiments 

trying to understand and identify the fundamental mechanism(s) in cognitive 

processing style differences (Masuda, 2002). Lohse and Wu (2001) investigated 

whether cultural differences in peoples’ attention are present while viewing online 

contents. They compared their work with earlier findings by Lohse (1997) that used 

Yellow Pages advertising cards to explore the patterns of users’ eye movement. A 

similar procedure employing similar apparatus was followed by Lohse and Wu who 

replaced the participants with Chinese users and the content with Chinese Yellow 

Pages. While the users were browsing the Yellow Pages on a computer screen to select 

businesses, they obtained eye movements’ data, mostly fixation data. The results 

revealed many similarities with findings from the previous (Lohse, 1997) study. Later, 

Lohse and Wu (2001) claimed that people have universal perceptions towards such 

features as graphics, colour and ocular attention to advertisements size.  

Masuda and Nisbett (2001) explored the cultural variations in thinking, perceptions 

and attention between Western and East Asian subjects. Their findings showed that 

East Asians have a greater tendency to holistic or contextual cognitive style, whereas 

Westerners have more of a tendency to an analytical cognitive style. 

Chua et al. (2005) measured users’ eye movements in order to deliver more reliable 

findings to show cognitive styles’ differences as Nisbett previously articulated. The 
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researchers used a naturalistic scene with focal objects on a complex background, and 

measured the American and Chinese eye movements. The results indicated that 

American participants looked faster and moved their attention rapidly to the focal 

abject and fixated more on it. On the other hand, the Chinese looked at more 

background than did the Americans and made a greater number of saccades toward 

the background than the Americans did. They also tended to direct more attention 

towards contextual information. In comparison with East Asians, Westerners seem to 

perform better if the tasks have an object that is separate from its context (Hedden et 

al., 2008). This indicates that eye movement behaviour might be influenced by 

cultural cognitive differences.  

Nisbett’s cultural cognitive style was expanded by Jack et al. (2007) to face 

identification. The purpose was to investigate Westerners’ and East Asians’ eye 

movements during the process of face identification. The results showed that there 

are differences for both groups while identifying and encoding faces, but consistent 

scan patterns. For instance, Asians tended to put their focus towards the central region 

of the face, whereas Westerners tended to fixate more focally on the eye region. 

Grounding their work in Nisbett et al.'s (2001) cognitive theory, Dong and Lee (2008) 

drew comparisons between cognitive patterns of Americans, Koreans and Chinese 

using eye-tracking technology. The participants were asked to browse freely around 

one webpage without opening or clicking any links. The aim of the study was to figure 

out how people from East Asia and the West comparatively viewed a page on the 

web. Their results showed that Americans, Koreans and Chinese subjects employed 

different viewing patterns. The conclusions supported Nisbett et al.'s (2001) cognitive 

theory; the Chinese, Korean and American participants viewed the page in different 

styles, with the Eastern participants exhibiting more holistic thinking styles and the 

Western participants exhibiting a more analytical style of thinking. This implies that 

users who are non-native English speakers have dissimilar configurations with respect 

to their eye movement patterns than those who speak English as a first language.  

In the Arab context, Qutub (2008) conducted research using eye-tracking technology 

to investigate the different learners’ perceptual cognitive styles of Middle Eastern and 

Western subjects, and whether there is any relationship between gender and cognitive 

styles for the two cultures. The research elucidated that Westerners applied a more 
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analytical cognitive style, while the Middle Easterners applied a more holistic 

cognitive style to most tasks. The results did not show any significant differences 

based on gender.  

Many studies have explained that there are factors that can influence the cognitive 

processes of people from various cultural backgrounds. These could be historical 

background, life environment or language (Masuda, 2002; Nisbett and Norenzayan, 

2002). However, the study of cognitive style alone is more relevant to psychology; 

therefore, to keep on the HCI and computing track, this research turns its focus more 

to visual processing and attention. 

2.6.5. Eye Movements on Webpages 

The major consequence of using viewing patterns is probably based on the fact that 

the webpage design is as essential as the linguistic content in it. In this light, a number 

of studies have used eye-tracking to inform web design. For instance, at Stanford 

University in 2004, Outing and Ruel (2004) conducted a study called EyetrackIII to 

evaluate the reading behaviour on online news pages. The data were collected from 

46 users while they were viewing real multimedia content on a mock news website 

for one hour. As illustrated in Figure 2.3, the results show users’ common patterns of 

their eye movements. Their eyes started fixation on the upper left first and drifted in 

this area and then moved from left-to-right. After spending a while in this part, their 

eyes moved down to explore more. Surprisingly, users fixated first on descriptions 

and text, not on images. The researchers proposed detailed suggestions for the design 

of online news websites such as the layout, image size, and font size. 

 

Figure 2.1 Eye movement patterns on a news website (Outing and Ruel, 2004). 
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A study by Pan et al. (2004) investigated the factors that affected viewing behaviour 

on a webpage. They explored whether visual behaviour is affected by the order of 

webpage tested, user differences, task differences or webpage differences. The results 

revealed that male participants had longer fixation duration than females. Moreover, 

all participants in the first page have longer fixation duration than on the second page. 

Nevertheless, there were no significant effects of task differences on web-viewing 

behaviour. The instructions were given to half of the participants to remember the 

content for every webpage whereas participants on the other half were requested to 

browse the webpage at their own will.  

Another study by Josephson and Holmes (2002) claimed that some viewers’ eye 

movements might have a consistent preferred scan path on a webpage. In addition, 

the results reveal strong similarities of scan paths among the sequence of users’ eye 

paths. This may act as an indicator that other variables like memory or any element 

on an interface can affect eye movement. However, they only used the scan path 

metric and did not use other metrics such as time to first fixation and fixations’ 

duration. 

Expanding the research to different webpage features, Beymer et al. (2007) 

investigated the influence of images that are placed next to the text during a reading 

task. The results showed significant influences in such fixations’ locations and 

fixations’ duration. The effects depend on the nature of the pictures in relation to the 

task. They concluded that participants made great efforts to relate pictures to the text, 

even if there was no relation.  

In 2006, the most well-known visual pattern was established by Nielsen: this is known 

as the F-shape. According to Nielsen (2006), users of the English language begin at 

the top left and skim through the page in a horizontal manner in at most two sweeps, 

and finally skim down the page in a vertical manner, just like an F- shaped pattern. 

The major content has to be situated where it is really possible for the user to look. 

More studies demonstrated that the users are consistently displaying an F-shaped 

pattern of viewing texts on webpages of this nature, irrespective of browsing or trying 

to complete tasks, or whether the text is typically columnar (Shrestha and Lenz, 2007; 

Shrestha et al., 2009). In any case, on specific image-based pages, there is nothing 

like F-shaped pattern exhibited by users (Shrestha and Lenz, 2007). Homepages and 
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other webpages usually have a blend of images and text; likewise, the pattern of 

viewing on the homepages is of high importance to establishments due to the fact that 

the impression of a user regarding an organisation is significantly impacted by the 

homepage design of an organisation (Oh et al., 2008). However, 11 years after 

discovering this pattern, Pernice (2017a) claimed that the F-shape pattern is still 

exhibited by users. 

Regardless of the imperative implications of the F-shaped type of viewing pattern, 

only a few works have investigated different groups with different reading directions, 

capable of impacting such viewing pattern. In this light, this research further examines 

past studies through analysing two major factors that can probably impact on viewing 

patterns, which are the group background, and the webpage layout or organisation of 

elements. The presentation of websites such as image-based websites, text-based 

websites, mixed-design websites and Search Engine Result Pages (SERPs), among 

others, discriminate between the diversity of users’ visual preferences. Understanding 

these viewing behaviours can help the designers and developers to design interfaces 

with appropriate allocation of images, banners, font size and other aspects (George et 

al., 2011). 

2.6.6. Eye Tracking in Information Retrieval 

One of the main features of eye-tracking is its ability to identify the areas the user is 

viewing, with the additional feature of providing the process of users’ eye-movement 

before they make a choice to select the required results from the search of the SERP. 

Unlike conventional measures used to study information retrieval behaviour, eye-

tracking is the best option to read actual viewing behaviour that the researcher 

employs when viewing the results and making decisions about which result to select. 

This device allows the researcher to actually see what the users are looking at before 

selecting the desired result. While other methods of information retrieval analysis to 

assess users’ viewing and searching behaviour, such as server logs, only provide the 

decision information after the user has made the decision to choose one result from 

SERP, eye-tracking allows us to measure overall viewing patterns (Lazar et al., 2017).  

Studies in recent times are increasingly adopting the eye-tracking method in order to 

ensure that online search behaviours are analysed comprehensively. A percentage of 

these studies looks at the various stages which online search involves like information 
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evaluation (Balatsoukas and Ruthven, 2012; Kammerer and Gerjets, 2012). Some 

researchers adopted the process perspective in online searches. They looked at 

strategies which this process involves (Chevalier et al., 2015). Others examined the 

online tools’ effectiveness which helps to facilitate online searches (Şendurur and 

Yildirim, 2015). Although these studies had various purposes, they were able to prove 

that eye-tracking techniques were effective and efficient in re-capturing this 

reiterative, adaptive and dynamic process. 

Results from search engines are represented as surrogates that usually contain main 

title, snippet and URL. Figure 2.2 shows a sample Google SERP, identifying the key 

elements of SERP. Later on in Chapter 4, we will discuss additional components of 

the page such as middle results, bottom results and right section results. 

 

Figure 2.2 Explained content of Search Engine Results Page (SERP) 
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The wealth of literature concerning information retrieval can broadly be divided into 

two categories; first from the point of view of quality and effectiveness of the search 

engine and second from the users’ behaviour perspective when searching online. 

Although the focus of this research is to study the users’ search behaviour, findings 

also highlight implications for search quality relevant to the users’ visual 

characteristics. Most of the literature concerning information literature focuses 

around evaluation of functionality of the search engines for their accuracy, efficiency 

and ranking of results (Libes and Lent, 2013; Park et al., 2015). While a number of 

studies have been carried out to understand the information retrieval tools such as 

search engines, less attention has been paid to studying the cognitive behaviours of 

the users of online information (Büttcher et al., 2010). This study utilises the eye-

tracking method to examine how users from diverse languages and cultural 

backgrounds view, evaluate and select relevant information. 

Before a user makes the choice to select the results from Google results, his or her 

behaviour can be assessed using details of eye movement. Eye movement analysis 

provides comprehensively precise information with regards to user search behaviour 

such as time to first fixation, reading pattern, scanning strategies, and skipping 

content. In other words, data gathered from eye-tracking can be used to determine the 

contents or areas of a SERP that are the subject of focus, longevity of the focus, and 

patterns of eye movement. Combined with cultural and language parameters, this 

determination enables researchers to understand the impact of cultural and language 

differences on users’ visual search behaviour. Additionally, combining eye-

movement behaviour with other measures such as visual search performance and 

satisfaction data can provide a wide-ranging picture of how online information search 

is carried out among the masses. 

2.6.7. Strengths and Limitations of Eye Tracking 

Eye tracking has developed rapidly and represents a promising tool to answer visual 

search effectiveness and eye movements (Schiessl et al., 2003). Recently, the usage 

of eye-tracking technology in online searches and viewing websites has received a 

substantial amount of attention from research scientists, usability experts, and 

marketing companies. In addition, eye-tracking is one of the tools that help to 

investigate, in depth, the users’ behaviours during online search and browsing. It has 
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been utilised for decades in order to study human behaviours and to contribute to the 

comprehension of users’ activities such as scanning, reading and overall processing 

of visual stimuli (Phillips et al., 2013; Rele and Duchowski, 2005).  

The eye-tracking device is used widely by usability researchers and considered as a 

reliable machine to record and monitor the users’ eye movements on a screen. It 

entails a procedure through which the user’s gaze is electronically located at the AOI 

(Area of Interest). The data obtained from the eye-tracking machine generate a 

heatmap and gaze plot with colours that indicate the areas that users looked at the 

most. This information helps interface designers to suitably place images, text and 

ads (Bruneau et al., 2002). In addition, Poole and Ball (2004) suggested that eye-

tracking is a primary data collection method in usability testing and indicates 

cognitive process activity.  

Eye tracking is a tool that is very useful to evaluate searching strategies and visual 

search behaviour as it has the ability to identify users' expectations of elements' 

locations in certain tasks (Rayner, 2009). Simply put, there is always the assumption 

that a reader is trying to perform a cognitive task about any item which he or she is 

focusing on (Poole and Ball, 2004). Hence, it is useful to expound how people move 

their eyes when seeking information and viewing a website’s content. Consequently, 

a format or layout can be outlined based on the characteristics of eye movements in 

order to design more usable displays (Wang et al., 2014; Yang, 2009). 

A small number of limitations have been stated about using the eye-tracking system. 

Such a system has a great ability to provide a huge amount of data sets of substantial 

individuals’ variances (Ould Mohamed et al., 2008). This amount of raw data is 

collected through foveal vision and sorting these data has proven to be challenging 

and time consuming. Researchers have to make sure which sort of data sets they want 

to collect in order to answer their research questions. In order to collect reliable data, 

the researcher has to specify area of interests accurately, provide the participants with 

clear and precise instructions to accomplish the tasks required, and use a reliable 

software for analysing the data (Holmqvist et al., 2015; Pernice and Nielsen, 2009; 

Poole and Ball, 2004). 

The sensitivity of such a system is another limitation. Some of the eye-tracking 

systems encounter difficulties in recording the eye movements of participants who 
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have sight problems such as lazy eye; or sometimes a system could not record an 

accurate foveal vision of participants who wear glasses or contact lenses, which 

consequently affects system functionality (Holmqvist et al., 2015; Jacob and Karn, 

2003; Pernice and Nielsen, 2009). Despite all the limitations of the eye-tracking 

system, though, it is proven to be a powerful and valuable tool in the HCI field to 

identify usability issues and visual attention behaviour (Lazar et al., 2017). 

2.7.  Websites 

This research is concerned with the processing of websites. However, the web consists 

of an ever-expanding multitude of sites and pages, which differ in important ways and 

it would not be realistic to attempt a study of websites in general. Therefore, in this 

section, the general concept of websites, together with their categorisation into genres, 

has been addressed in order to justify selection of sites for the study. 

2.7.1.  Website Structure Classification 

Webpage classification or webpage categorisation is the procedure to allocate every 

webpage to one or more than one category such as “Sport”, “News”, “Entertainment”, 

etc. The general classification can be divided based on the problem into subject 

classification and functional classification. In subject classification, the focus is on 

the topic of a webpage; for instance, deciding whether this webpage is about news, 

arts, or sport, among others. With functional classification, however, the concern is 

about the role that a webpage plays; for example “personal homepage”, “admission 

page”, “course page” and so on (Qi and Davison, 2009). In addition, classification 

can be divided based on categories’ organisation into flat classification and 

hierarchical classification. In terms of flat classification, classes or categories are 

seen as parallel – there is only one line. With hierarchical classification, the structure-

like tree in which each category might have a number of subcategories is shown in 

Figure 2.3 (Dumais and Chen, 2000; Qi and Davison, 2009). 
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Figure 2.3 Illustration of flat and hierarchical classifications (Qi & Davison 2009) 

The typical website today, however, seems to be one with a hierarchy structure that 

has links to allow users to navigate between major components (see Figure 2.4.). 

Therefore, for individuals who are not interested in the homepage information, there 

would be buttons/links to allow them to navigate to another page that might contain a 

search box or a catalogue to help them find the desired information (Al-hassan and 

Sibley, 2014). 

 

Figure 2.4 Example of hierarchal website structure 
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2.7.2. Types of Website Content and Usage Percentage 

Websites are different with regards to function, targeted users, purpose and thus visual 

layout. There is currently no unified agreement on taxonomy; therefore, 

categorisation schemes of various websites have been put forward (Papachristos and 

Avouris, 2013). Website types can be divided into two main sections. The first is 

based on functionality such as static website, dynamic website, and responsive web 

design. The second is based on purpose, such as personal website, educational 

websites, and e-commerce websites. More recently, Al-hassan and Sibley (2014) 

surveyed websites and stated that there are different types of websites based on the 

business point of view (see Table 2.2). 

Table 2.2 Website types based on business point of view 

Type Description 

E-commerce 
sites for selling 
products and 
services 

• Most well-known sites. 
• Major international companies provide e-commerce sites.  
• Can be divided into two main types: site for products and 

site for services 
International 
and 
administrative 
departments of 
countries 

• These types of websites usually deal with distribution of 
general information and form regarding fines, taxation, 
agenda, necessary forms, etc., such as council websites.  

Public 
entertainment 
websites 

• This type of website uses the traditional method to deliver 
content through the web such as motion pictures, TV 
programmes etc. 

Games websites • Allowing individuals or groups of people to play online 
complex games such as Warriors. 

Social 
networking 

• Very well-known types of websites. 
• Freely available for anyone to post photos, blogs, etc. or 

could be for a special group i.e. professional members of 
an organisation. 

Non-profit 
organisations 

• Generally use their website to promote and explain their 
activities to get support and funds. 

• There is another type of website under this section which 
provides a place for skilled and expert people to develop 
freeware or access free information. 

 

As the first two types are more internationalised websites, they will be used as stimuli 

in this study’s experiments along with search engines to explore the visual viewing 

and searching behaviour of the participants. In terms of website content, as illustrated 
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in Figure 2.5, Arabic and Chinese content represents less than 5% of all websites 

whereas English remains the most used language on website content, representing 

55.4%. The percentage of Arabic and Chinese contents indicates that there is a huge 

gap between the number of people who speak Arabic and Chinese languages with the 

percentage of their language content available online (Web Technology Surveys, 

2018). 

 

Figure 2.5 The language of web content illustration (Web Technology Surveys 2015) 

Since the evolution of communication and infrastructure over the years, the Internet 

users worldwide have increased exponentially. According to Internet World Stats 

Usage and Population Statistics (2017), the biggest Internet users by language are 

English users, accounting for 25.4% followed by Chinese accounting for 19.3%. Arab 

users occupy fourth place, with 5.3%. 

Many individuals around the world use the Internet on a daily basis. According to 

(Alexa, 2018), Google is the most visited website globally. Daily around ten pages 

are viewed per visitor worldwide (see Figure 2.6). 

 

Figure 2.6 Chart shows the rank of most visited website globally (Alexa, 2018) 
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Although different countries might have different dominant websites, like China due 

to its government’s restrictions, search engines are still the most visited websites in 

those countries (Gray, 2017).  

Despite the distribution of English websites, there remains a paucity of evidence on 

how non-native English speakers interact with those websites. It is essential for a wide 

range of disciplines such as web design to explore, in depth, the online visual 

behaviour of groups with different background characteristics in order to yield 

preferable interfaces.  

2.7.3. Websites’ Internationalisation and Localisation 

On the subject of web design, there are two terms that usually emerge regarding cross-

cultural studies. These are internationalisation and localisation. Internationalisation 

implies that the product has been developed without any specific cultural attributes. 

These are developed in such manner to ensure an easy process of localisation (Al-

Badi, 2009; Cyr and Trevor-Smith, 2004). Localisation, meanwhile, entails 

implementation of changes to ensure that products or components on a webpage do 

align with the culture of people in a particular location. Any site that is 

internationalised is expected to be functional and neutral. It should be set up in such 

a way that changes applicable to various locations or locales can be easily made. The 

elements added during the localisation process such as references, images and 

colours, as well as translated text elements, should make such a site very attractive to 

users in such locations. 

There is a term that combines these two processes (internationalisation and 

localisation), called globalisation. Baumgartber (2003; p.7) defined globalisation as 

“an umbrella term that refers to all the issues involved in designing or modifying 

products for audiences worldwide”. It can also be attested that globalisation combines 

all aspects of internationalisation and localisation. Globalised systems use, process 

and offer a variety of languages and formats to gain users’ acceptance and satisfaction. 

When companies decide to go global, they face few challenges in moving from the 

local market to the global market. For example, the greatest challenge that many face 

is in how to adapt the website to be useful, efficient and interactive when it is used by 

global users with different cultures and languages (Smith, 2011). 
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The internationalisation approach does not lead to the creation of a site that will be 

successful. The design is going to be very unattractive. Also, designers will be 

prevented from having local specifics accommodated such as colour formats and 

layouts. Visitors would not be return customers in such a website (Pym, 2011). For 

localisation to be possible in a given market, designers will need to understand the 

dislikes, likes and preferences of the target audience. This will enable them to provide 

an interface that is acceptable. Based on the fact that cultural elements are reduced in 

the process of internationalisation, those versions that are going to be targeting 

various languages are expected to add numerous specific features that are related to 

different cultures. From a technical point of view, this process is referred to as 

localisation. Some of the technical elements which are becoming localised address 

format, time, date and others (Pym, 2011). 

Localisation seems in practice to be restricted to adapting the time, date and language 

formats. It does not always take user interfaces at the visual level into consideration. 

Areas or aspects which are not key to comprehension or functionality will be the same 

among countries (Kersten et al., 2002; Liginlal et al., 2014). This means that the 

differences in user preferences are not taken into consideration when designing 

interfaces that should conform to cultural background, language background and 

visual characteristics. Due to this, numerous users find that the software or webpages 

available to them are not appealing and cannot meet their needs (Reinecke and 

Bernstein, 2013). Localisation is not only aiming to ensure that such a language gap 

is bridged but also that the importance of modifications which are more 

comprehensive and validated in previous studies is considered. For instance, it has 

been discovered that the reading direction of a website user can influence their points 

of concentration and their judgments on the website’s usability (Chan and Bergen, 

2005; Nantel and Glaser, 2008), and it can also determine where the centre of their 

attraction is directed (Rayner, 2009). Faiola and Matei (2005) investigated users’ 

responses on websites that were created by designers from their own country (China) 

and found that information-seeking tasks are carried out faster by users once the 

website content suits their culture. Such a result shows that the current status of 

localisation does not cater sufficiently to the differences in perceptions that exist 

between users from different cultural backgrounds.  
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Given the fact that online translation services are now available, and that most of the 

web content has been created in English, many users do stumble upon websites which 

were not created to suit their cultural and backgrounds characteristics. While most 

websites are making all the efforts needed to ensure that their contents and interfaces 

are localised, others do not tweak their interfaces as they only have the content 

translated. This is not in line with previous research which stated that various cultures 

do have their own specific approaches to information or knowledge, or even how they 

interact with these contents (Komlodi and Hercegfi, 2010). In previous studies which 

been carried out on visual behaviour on the Internet, a few researchers have managed 

to localise user interfaces’ visual presentation, irrespective of language content. This 

is to ensure that users have a much better perception of appeal and also that they are 

satisfied. However, it is important to point out that previous researchers have not 

provided sufficient evidence about the role of localisation based on language 

background, culture background, and visual characteristics. This is regardless of the 

fact that many researchers do understand the extent to which users’ first impression 

of a website is important (Lindgaard et al., 2006). Cyr et al. (2005) also explained that 

this can determine whether a user will develop a feeling of trust towards a website 

design or not.  

The search engines are not left out of this either. Park et al. (2015) explained that users 

are shown search results based on their respective locations. Such could be due to the 

fact that search engines have managed to get their search results localised in order to 

ensure that users have a much better searching experience. Through the server’s 

geographical location, search engines will be able to identify the location from where 

such a search is instigated. Given such information, the results that will be generated 

by the search engines will be based on what applies in such a location. It is therefore 

quite easy to recognise potential users. This will not only ensure that results are 

localised but also that the presentation is as well. This research finding will help 

search engines localise their interfaces not just with regards to language but also for 

the appearance of results and SERPs’ structure.  

In conclusion, researchers have discovered that when interfaces are localised, users 

see them as more appealing and develop positive attitudes (Reinecke and Bernstein, 

2013). Moreover, it was found that users prefer localised interfaces and accomplished 

tasks 22% faster than on non-localised interfaces for the same website (Reinecke and 
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Bernstein, 2011). Also, designers who understand the various preferences of their 

target online audiences will survive in any competitive market (Cyr et al., 2010). 

Therefore, it is very important that both marketers and global companies, such as 

search engines and websites, to localise their interfaces. This should be based on 

visual characteristics, language background, and cultural background of users. This 

will not only bring about better browsing and searching experience but also improved 

user satisfaction. 

2.7.3.1. Website Localisation Guidelines 

Various guidelines on the localisation of websites for specific countries and locations 

have been made available by researches carried out on cultural website design. The 

guidelines have been categorised into dos and don’ts for different cultural groups. 

These are on aspects such as content translation, fonts, graphics, layout of websites 

and others. HCI researchers like Marcus and Gould (2000), Zahir et al. (2002) and 

Ahmed et al. (2009) use the anthropologists’ cultural models for developing 

guidelines to design local websites. For instance, Gould and Marcus implemented 

Hofstede’s cultural model to suggest guidelines for website localisation. Hofstede’ 

five cultural dimensions are being translated into processes or guidelines for 

designing websites. According to them, countries like Malaysia should lay more 

emphasis on authority as well as displaying of leaders’ photos, giving more details on 

information related to history, and also the implementation of a concentrated and a 

deep categorised structure as well as links. Moreover, Marcus and Baumgartner 

(2004) put forward 29 cultural dimensions which can be used for both design and 

analysis in worldwide interface. These 29 cultural dimensions contain examples and 

comprehensive descriptions of how they impact these web design components, which 

are: mental model, metaphor, navigation, appearance, and interaction. Certain 

localisation guidelines are formulated based on the outcome of websites comparisons 

of different countries. Due to this, researchers such as Gould et al. (2000), Cyr and 

Trevor-Smith (2004) and Yalcin et al. (2011) pointed out that they do understand 

those differences which exist amongst countries based on the way that how different 

users perceive and understand components of websites. 

Other guidelines can be found when it comes to compare and analyse local websites 

which are in a given location according to Burgmann et al. (2006) and George et al. 
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(2010). These guideline types are mostly suggested by website professionals and 

developers. However, guidelines which have been developed based on comparison of 

only one country is going to be very much limited when it comes to covering different 

cultures across the globe (Reinecke and Bernstein, 2011). These guidelines and 

standards were strongly criticized by some researchers. For example, Reinecke and 

Bernstein (2011) pointed out that they were based on theoretical research and 

normally limited to few countries. In addition, as explained by Eristi (2009) and 

Beirekdar et al. (2002), they are either too broad (general) or inadequate thereby 

failing to consider all the variables that are vital to website development. They also 

lack the needed strategy on which localised websites can be developed and have failed 

to provide website localisation assistance. 

In addition, there are limitations in practical website localisation methods. Although 

Smith et al. (2004), Al-badi and Mayhew (2010) and Mushtaha and De Troyer (2012) 

have made suggestions regarding localisation, they seem to lack any depth and are 

unnecessarily general, limiting its use for helping website designers incorporate 

culture in their website design process. It is still unclear how far local websites are 

capable of giving a precise understanding of the home culture. Viewing and 

comparisons amongst local websites in a given location have been proposed by HCI 

researchers such as (Callahan, 2005; Yalcin et al., 2011). It is their belief that websites 

can be localized based on assessments. Nevertheless, more investigation will be 

required to know how websites from a particular country can provide the same 

cultural markers as well as share similar identity.  

Taken together, it is necessary to investigate how we can localise the website interface 

not only based on existence guidelines because of the aforementioned shortcomings 

as well as they are lack of deep understanding of users characteristics including 

cognition and preferences of the target users (e.g. Arab and Chinese users). Most of 

the previous research employed conventional data collection such as surveys. 

However, in our research we utilised the eye tracking method along with 

questionnaires to enhance the findings. Moreover, most of the previous guidelines 

based on website design and no attempt was made to investigate localising search 

engines which are in a great interest among international users.  
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Also due to the globalisation of the web and the dramatic speed of non-native English 

users, no study attempt to conduct research on websites with English content and the 

users are a second language English speakers, to affirm the need for a localisation for 

the content structure based on their visual characteristics and preferences. 

2.7.4. Website Design and its Influence 

The exponential growth in information and communication technologies, particularly 

after the emergence of the Internet over the globe, demands greater consideration to 

aspects of websites’ interfaces, keeping international audiences in mind. The natural 

dissimilarities found in the culturally influenced traits of the Internet users such as 

attitudes, attention and cognition makes it even more challenging to present 

understandable and appropriate World Wide Web interfaces. The cultural differences 

among global Internet users – more specifically language differences – have a 

significant impact on how users perceive a website based on its visual representation. 

Consequently, the universal applicability of the original usability considerations on 

the interface design cannot necessarily be trusted, and may be questionable.  

Earlier studies (Ahmed et al., 2009; Cyr, 2013; Cyr et al., 2010) have suggested that 

some users may find something clear, meaningful and understandable while on the 

contrary other users may find it ambiguous, arbitrary and meaningless. Pan et al. 

(2004) investigated the users’ viewing behaviour using eye-tracking for 22 different 

webpages varying in style, design and type. They deduced that the gender, the page 

order and the type of the page influence viewing behaviours. While a wealth of 

research has been carried out in the field of usability of interface, design process and 

the influence of culture on interface design (Badre, 2000; Li et al., 2007; Vatrapu and 

Pérez-Quiñones, 2006), on the other hand, studies to investigate the area of globally 

usable interfaces, particularly user satisfaction from different regions and their 

preferences of website presentation, remain scarce.  

Aesthetic research has progressed significantly among the HCI community since the 

publication of Tractinsky et al.'s (2000) seminal paper, What is beautiful is usable. 

Idiosyncratic characteristics of interaction have attracted significant attention since 

the contentious claim that pragmatic qualities of user interfaces are influenced by 

aesthetic design. Tuch et al. (2012) suggest that the overall perception of websites 

users has proven to be significantly influenced by the construct of visual appeal. 
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Moreover, Lindgaard et al. (2011) have concluded that stable visual appeal 

judgements can be established by the users in as short a time as 50 msec. Since it will 

be impossible to recognise other elements of the website, such as contents, these 

judgments are solely based on visual design. Surprisingly, the constructs of perceived 

credibility and usability could also be established through relatively stable judgments 

in a similar exposure time (Lindgaard et al., 2011).  

The impression of beauty was found to be the best predictor of overall judgment when 

a group of website users were assessed on their first impression of a website 

(Schenkman and Jonsson, 2000) while the first impression itself can be considered as 

a predictor to determine whether a user will stay on a website or not. Furthermore, the 

balance of webpage elements including colours plays an important role in influencing 

users’ perceptions and preferences by providing users with a sense of symmetry 

(Brady and Phillips, 2003).  

According to Cyr (2008), it is evident that users’ trust, loyalty and satisfaction are 

correlated with the good visual design of a website emphasising the importance of 

visual design considerations to the websites. It is not just the actual website use that 

forms users’ overall perceptions of the website; it is also relatively important to create 

a positive first impression as a negative impression can generally be very difficult to 

change. 

Users’ behaviours and attitudes when browsing websites can be influenced by website 

design considerations (Lee and Kozar, 2012). In recent years, researchers have 

noticed and highlighted the impact of website design, such as complexity, on users’ 

behaviours and attitudes towards websites (Deng and Poole, 2010; Geissler et al., 

2006; Tuch et al., 2009). While some researchers are of the opinion that simplicity 

within websites is a key to achieve effectiveness (Tuch et al., 2009; Venkatesh et al., 

2003), Others, on the other hand, have concluded that richness of information 

presentation within the complex design websites increases user satisfaction (Palmer, 

2002) so the contents of the websites remains the determining factor for users’ overall 

experience of a website and also a predictor that they will stay on the website. 

However, by investigating the effect of the structure of website presentation on 

website preferences and attention, can be very helpful and useful to designers and 

marketing sectors to understand how the international audiences interact with their 
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online presence, which in turn focuses on a visual design issue that can be applied to 

attract users.  

The existence of diversified preferences across different cultures is well-known and 

this phenomenon influences users’ perceptions of trust and satisfaction in a website 

(Head and Cyr, 2013). Subsequently, a number of studies have investigated the 

influence of website interface design. However, it remains unclear and understudied 

how the eye movement and preferences of users from different countries differ when 

browsing and viewing English websites with different configurations. It is very 

important for website designers who want to design good websites to understand 

users’ behaviours by investigating the cognitive processes of users belonging to 

different cultures and backgrounds. 

The aesthetics of the user interface design has become a key area of interest for user 

experience research carried out within the field of human-computer interaction (HCI). 

According to Hartmann et al. (2007), overall user satisfaction has been contributed to 

by the aesthetic aspects over and above conventional usability factors and 

increasingly recognised by the researchers.  

One factor of aesthetics is colour. The feelings and reactions of website users can be 

impacted by the choice of colours. In a study on 50 real websites carried out by 

Lindgaard et al. (2011), it was concluded that those websites with home pages that 

have bright backgrounds rated higher than those that have dark backgrounds. In 

another study, Walters et al. (1982) concluded that high and low are the two levels of 

feeling and arousal where some colours can excite and arouse a user while, on the 

other hand, some colours can be a source of relaxation.  

Although the relationship between colours and individuals’ behaviours is not yet 

supported by theoretical rationale, some scholars (e.g., Bonnardel et al., 2011; Cyr et 

al., 2010; Palmer and Schloss, 2010) have also argued that previous studies have 

presented empirical evidence in favour of colours being influencers of individuals’ 

behaviours such as attention, feelings, judgments and decisions of perceived usability. 

Different cultures have specific socially accepted and preferred colours. For example, 

in a study conducted by Resort et al. (2009) on many Arabic university websites, 

colours schemes consisting of blue and green as the main colours were found to 

dominate. These two colours are frequent themes of Arabic visual communication 
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along with the white background. In a similar study, Palmer and Schloss (2010) 

suggested that the Western adults preferred colours of higher saturation over low 

saturation colours by for context-free patches of colour.  

Despite the cross-cultural difference, colour selections for website design were 

evinced to be important to determine users’ trust and satisfaction. A study by Cyr et 

al. (2010) was based on Canadian, German and Japanese cultures and analysed the 

relationship between cultures and consideration of colours for websites. Yellow was 

the colour most commonly rejected by the participants while the preferred colours 

varied across cultures; for example, blue for Germans and grey for Canadians. The 

results of such studies carry potential significance and relevance for marketers and 

website interface designers. On the other hand, Reinecke and Bernstein (2013) argue 

that visual complexity has greater significance compared to colours in the context of 

aesthetic perception of websites. They concluded that the selection of colours only 

makes a minor contribution in forming users’ first impressions of appeal, but the 

overall visual complexity mix (including colour choice) has an overall impact on 

users’ perceptions of a website. Findings from other studies also revealed that colours 

have relatively low impact on visual aesthetics of a website comparing to structural 

factors (Seckler et al., 2015).  

The research into how the structure of website presentation influences diverse users’ 

attention and satisfaction is scarce. Despite the Internet being a global platform, 

investigations of the impact of website layouts on culturally diverse viewers have 

been limited. There is still much to explore about the relationship between website 

design preferences and user’s eye movements. This research is an attempt to test the 

impact of three distinct website presentations on satisfaction, attention and 

preferences of three culturally diverse viewer groups. 

2.8. Search Engines and User Interaction 

This section explains search engines and describes users’ search behaviours while 

interacting with Search Engine Results Pages (SERPs). Since the purpose of the first 

study is to explore the visual search behaviour of diverse users, it is important that we 

first define search engines and then discuss the previous studies on the users’ search 

behaviour to obtain information. It is also essential to investigate the factors that 

influence search behaviour such as task type, stimuli type and user’s background. 
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2.8.1.  Search Engine Overview 

A search engine is a software system that enables users around the world to search for 

information on the World Wide Web and has become the main gate to access global 

web content (Purcell et al., 2012). Different search engines use different algorithms 

to rank webpages, whereas their interfaces are similar to each other. A search engine 

results page (SERP) refers to the approximately 10-15 listings that come from the 

user’s query typed in search engines. The SERP normally contains a list of items with 

titles as a reference to the full website and it includes a variety of other information. 

This may contain sponsored ads, maps, images, definitions, videos or other refined 

search suggestions (Levene, 2011). 

 The five most popular search engines worldwide are 1) Google, 2) Bing, 3) Yahoo, 

4) Ask and 5) AOL (EBusiness, 2018a). Since the birth of the World Wide Web in 

the 1990s, the number of webpages increased rapidly and the need for automated 

information retrieval (IR) systems increased in tandem with this. The best search 

engine at that time was the Crawler-based web, which can index any term on the 

Internet. In 1994, WebCrawler appeared as one of the first crawler-based search 

engines allowing users to search for any word on the web. WebCrawler indexed any 

term that was searched for on the Internet and this approach has become standard for 

major search engines since then. After that, Infoseek and Lycos launched in 1994, 

AltaVista and Yahoo in 1995, Inktomi in 1996 and Google in 1997 (Ceri et al., 2013). 

In Google, users around the world carry out more than five billion searches per day. 

As a result, it is considered the most popular web search engine in the world 

(EBusiness, 2018a).  

This massive volume of queries entered every day is a clear indication of the 

importance of search engines in current times. A survey conducted by Purcell (2011) 

among US Americans revealed that 92% of American people use search engines to 

seek information on the Internet, and 59% use them on a daily basis. All the search 

engines mentioned above were developed in the United States so search queries are 

usually done in the English language. However, it soon turned out that those search 

engines were not retrieving information or as working efficiently in other languages 

compared to those in English (Bar-Ilan and Gutman, 2005; Mujoo et al., 2000; Sroka, 

2000). Subsequently, search engines tried to tackle language individuality by 
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producing specific designs for such a language. For Arabs, in 1997 Ayna was the first 

search engine launched in the Arabic language followed by ArabVista in 2000, to be 

replaced by AlBahhar.  

In 2005-2006 two other search engines were introduced called Hoodhod and Araby 

(IstiZada, 2013). However, Arabic search engines are disappearing, as five search 

engines dominate the market and offer multilingual platforms for all Arab users 

around the world. According to EBusniess (2018) Google is the most often-used 

search engine internationally with around 1.1 billion visitors every month. In second 

place is Bing with 350 million visitors and Yahoo is third with 300 million visitors. 

The last places are occupied by Ask and AOL with 245 million and 125 million, 

respectively. Google offers Arabic search engines for 15 Arab countries with specific 

domains such as google.com.sa (Intelligence-Centre, 2007). In 2009 Yahoo merged 

with Jordanian company Maktoob along with Araby search engine to offers a new 

gateway for Arab users; today it is called Yahoo Maktoob. Bing is powered by Yahoo 

and offers different languages for interfaces, including Arabic. It also gives users the 

option to choose from them. Ask and AOL do not yet offer Arabic language as an 

option.  

As the search engines are the most frequently visited sites by people from all over the 

world, getting the users’ perceptions from a holistic view of search engines is crucial 

to rate them. Google and Bing seem to be constantly changing their interfaces. The 

major aim is to ensure that users have the best browsing experience through results 

that are relevant. Whenever browsers achieve their aims through the results they will 

be shown, there is every chance that they will come back. This helps these companies 

earn more from ads (Birkett, 2018).  

Most of the Search Engine Result Page (SERP) contains other items along with query 

results. It includes ads in prominent positions, organic results, sponsored links, 

graphical components like images, maps, etc. (Levene, 2011). The main components 

of SERP are organic results and ad (sponsored) results. Typically, there is a link for 

organic results to other areas on the Internet, arranged in order of the relevance of 

their content for a particular search query. They are usually the main contents found 

on SERPs. They are known as organic results due to the fact that the relative positions 

of these links on a SERP are ascertained by the main proprietary ranking algorithm 
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for individual search engines. Also, sponsored results are usually shown above and in 

some cases beneath the organic links on a SERP, and they appear just like the organic 

links (Levene, 2011).  

They are known as sponsored results due to the fact that markets made payment for 

these links to appear on a SERP. Moreover, sponsored links in the past were 

specifically marked as advertisements with a light pink shade to ease the 

differentiation from any organic (non-sponsored) links (Bai, 2013). However, 

nowadays, ad results look just like the organic results apart from the fact that an ad 

word wrapped in a square shape is shown next to the URL. They are positioned there 

to assist searchers to navigate more easily to the website (Jansen and Spink, 2009).  

From just one SERP, many different types of organic links exist. The most popular 

type is the simple outbound link. Links like these usually have a blue underlined 

headline, a few lines of text in black which describe the content of this link, and a 

long URL in green font. Usually, in a case where any of these areas correlates with 

the input search keyword, the words will be automatically shown in bold. 

From the search engines provider’s side, it is vital to understand the performance of 

users and identify the users’ needs and differences in order to make the necessary 

improvements. Knowing users’ opinions and the extent to which they are satisfied 

with a certain web search engine leads to the success or failure of such a search engine 

and usage frequency (Kim et al., 2015). Different approaches have been used to 

analyse web search users’ activities such as access logs or browsing histories (Clarke 

et al., 2007; Murata and Saito, 2006). These approaches use the data to analyse users’ 

activities in a web search, and helps researchers to understand users’ interests and 

access paths. However, it cannot explain users’ attention and visual behaviour during 

searching and how the presented results affect the visual behaviour. Therefore, eye-

tracking is considered an effective method to analyse users’ activities by capturing 

their eye movements (Johansen and Hansen, 2006). 

To the present time, many studies have been conducted using eye-tracking to analyse 

users’ eye movements when interacting with search engine results pages. This has 

brought new opportunities and challenges for Human Computer Interaction 

researchers. There has been an increase in the use of eye-tracking to analyse the 

behaviour of Internet users when visiting different websites such as news, 
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entertainments, portals, and others (Granka et al., 2008). In addition, depending only 

on the traditional methods such as questionnaires and interviews can generate biases 

in the answers. Therefore, analysis of the data is enhanced by engaging eye-tracking 

in the methodology (Bojko, 2013). 

2.8.2.  Web Search Taxonomy 

Search engines have different uses, and users have different objectives for accessing 

search engines. Broder (2002) classified the need behind the query and developed a 

web search taxonomy. Web queries can be classified into three classes: navigational 

task, informational task and transactional task. In a navigational task, the purpose is 

to find a particular website that the user visited before or assumes exists. In the 

informational task, the queries purpose is to find information about certain topics that 

can be found in more than one webpage.  

In the transactional task, the queries purpose is to find a webpage that requires further 

action such as online shopping. Currently, however, web search engines deal mainly 

with informational and navigational tasks. Afterward, Rose and Levinson (2004) 

added one more called resource which the user’s goal is to find out webpage 

resources, not information. This goal includes downloading resources, 

entertainments, interacting with programs, or obtaining resources that do not require 

the use of a computer; for example, printing it out instead. However, this taxonomy 

is more beneficial for those who are interested in studying information retrieval 

behaviour rather than visual search behaviour.  

2.8.3.  Visual Search Behaviour on SERPs 

Users’ search behaviour has been associated with visual patterns in a number of 

previous studies, which provide the context of this study’s results. It is important to 

look into the gradual development of visual patterns over the years. In one of the 

numerous studies conducted to investigate visual search behaviour of SERP users, 

52-65% participants scanned through the results and selected the first results they 

found to be attractive enough (depth first strategy): 11-15% of users glanced through 

all the results first to reach the decision to choose one (breadth first strategy) followed 

by the rest (20-37%) participants who used a hybrid of these two strategies (Klöckner 

et al., 2004). In another study, Aula et al. (2005) divided online information search 

behaviour into two broad categories – i.e. economic evaluation and exhaustive 
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evaluation. Their results showed that 54% of participants viewed less than half of the 

search results that appeared on the first page (economic evaluation), while 46% of the 

participants scanned through all of the results available (exhaustive evaluation).  

Then, in 2005, the “Golden Triangle” proposed by Hotchkiss et al. (2005) suggested 

that users scan the first four to five results of the SERP starting from the top left corner 

of the Google page. The upper left of the SERP was the main point of focus for users’ 

attention. According to a study by Nielsen (2006), users begin at the top left and skim 

through the page in a horizontal manner in at most two sweeps, and finally skim down 

the page in a vertical manner, just like an F-shaped pattern (as described above). The 

Golden Triangle and the F shape are the two most commonly reported patterns of eye 

movement on search results. This was the common understanding for a number of 

years. 

Mediative (2011) evaluated the change in eye behaviour over six years (2005-2011) 

and found the Golden Triangle still dominated users’ eye behaviour. Nevertheless, 

Hof (2015) stated that advances in methods that show visually how people exactly 

view SERPs results have shown striking differences in the results when compared 

with the results from studies carried out during the last decade. In a more recent study, 

Mediative (2014) noticed that the Golden Triangle, which has been an established 

benchmark providing design implications for over a decade, no longer exists. The 

study concluding the end of the Golden Triangle era gathered eye-movement data 

from 53 participants using a broad mix of Google searches run on desktop screens. 

Hotchkiss, who led the study that identified the Golden Triangle, has admitted that 

study conducted in 2005 revealed for the first time that people tended to scan URLs 

by looking down the left side. All users viewed the top four results vertically and 

those results draw most of the attention, while they barely looked at the right section, 

which included ads in the old version of Google search.  

The more recent study has revealed new patterns. It highlights users’ tendency to look 

quickly and vertically at the entire page at once, focusing on the left side to carry out 

an initial scan of the page instead of the Golden Triangle pattern. However, the upper 

left was still the first part users looked at. A recent study by Birkett (2018) also 

indicted that people did not exhibit the F-pattern anymore when viewing search 
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results. The F-shape no longer exists but there is no English letter can designate the 

new viewing pattern.  

The evolution in users’ visual behaviour patterns is attributed to the changes Google 

has made to the SERPs; yet it is still varies based on the task – i.e. navigational or 

informational (Birkett, 2018; Hof, 2015). Since Google has introduced various 

sections such as local reports, maps and news to their search pages over time, a new 

visual pattern has emerged where users tend to scan the whole page very quickly to 

look at the various sections. Birkett (2018) and Hof (2015) also claimed that the visual 

behaviour of users using small screens, which does not encourage horizontal scanning 

due to the screen size dimensions, has impacted their visual patterns in desktop 

screens, as relevant information is found more quickly where users spend most of 

their time. It now takes users eight or nine seconds to reach the required results rather 

than the 14 to 15 seconds as measured in previous studies.  

However, the aforementioned studies used homogeneous subjects. They included 

participants from one country – typically the US – with no attempt to compare the 

visual behaviour with other cultures/regions. This research elaborates on how the 

international users nowadays search the SERP in order to investigate whether all users 

share similar or different patterns of visual search. 

2.8.4. The Influence of Task Type and Results Ranking on Visual Search 

Behaviour 

Eye-tracking technology is one of the promising tools that can use the gaze as a gate 

to the users’ attention that elicits users’ visual search behaviour. Many researchers 

link the visual search behaviour to advertisement, visual marketing, web design and 

usability (Buscher et al., 2010; Drèze and Hussherr, 2003; Granka et al., 2004). Users 

interact and communicate with webpages through visual elements such as text, 

images, videos or ads. Moreover, visual behaviour plays an important role in 

navigating the page. For example, changing the size of elements or changing the 

image from static to dynamic can influence the visual attention. It has been reported 

that the nature of tasks has an impact on users’ visual search behaviour (Zhou, 2017). 

Şendurur and Yildirim (2015) reported that patterns of online search do vary 

according to the nature of tasks. Simply put, linear scanning was applied by users at 

ready-to-use tasks. Nonlinear scanning was used for easy-to-interpret tasks while 
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mixed scanning was used for tasks that were hard to interpret. It was also discovered 

by Liu et al. (2010) that various online search behaviours like eye fixation, completion 

time and relevance-evaluation time for information always vary according to task 

characteristics. 

Lorigo et al. (2006) delved into the influence of gender differences and task type on 

web searches using different eye-tracking measurements such as fixations, scan paths 

and pupil dilation. With regards to task type, they discovered that informational tasks 

take longer to complete compared to navigational tasks. Furthermore, users tend to 

spend less time on search result pages as compared to web documents. For scan paths, 

they did not find any effect of task type; participants interacted with search results 

page for all task types in a similar path. On the contrary, gender differences in scan 

paths were found; males looked at more results than females did, and they had a 

tendency to look at the results more linearly. They also concluded that participants 

normally did not follow the usual rank order given by search engines. Moreover, in a 

gaze sequence, more than 50% of participants participated in skipping (where users 

skip more than one result) and regression (where users jump back about one result). 

A considerable amount of literature has been published on the influence of results’ 

ranking on users’ selection probability and attention. Pan et al. (2007) examined 

users’ experience with the Google search engine and revealed that users have 

confidence in the ranking system that Google employed to show results, and therefore 

there is a great probability that users often choose the first top results. Most of the 

search engines present their results in similar format. The ranking of the results is 

considered the main determinant factor affecting users’ choice. This was 

demonstrated by Bar-Ilan et al. (2009) and others who showed that users’ preferences 

are influenced by the results’ order. Even with synthetic ordering, participants tend to 

choose results that are nearer the top of the ranking list.  

Buscher et al. (2010) conducted an eye-tracking experiment to investigate how users 

distribute their eyes on a SERP and which part receives most attention. They found 

that the top search results received most of the attention and ads on the top received a 

substantial amount of attention. Moreover, they claimed that the amount of attention 

depends on the quality of those ads. Similarly, Guan and Cutrell (2007) reported that 

users gave more attention to and spent more time on the top of the SERP, while they 
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gave less attention to and spent less time on the bottom of the SERP. This fact was 

also recorded more than 17 years by Faraday (2000) who reported that items placed 

on the top are perceived as more important than those placed on the bottom. In a much 

more recent study, Unkel and Haas (2017) confirmed that the ranking of results is still 

the main influencer of selecting probability rather than reputation of results and prior 

knowledge of participants. As a result, users generally rely on the search engines’ 

ranking system of websites. 

Matsuda et al. (2009) involved more than one SERP page in their experiment. They 

found that the top results on the second page were viewed more than the results on 

the bottom of the first page were. In other words, users spent a shorter time on the 

bottom results shown on the first page than shown on the top of the next page. They 

addressed some design implications; for example, place more emphasis on the results 

that show on the bottom of the results page to attract more attention. Also in 

navigational tasks where the user needs to find a specific webpage, they focused their 

attention on the URL or the title. Hence, it is good practice to address some attributes 

(e.g., official site) of the webpage. 

Cutrell and Guan (2007) modified the original ranking of results in SERP and found 

that users still give most attention to the top results. In the same study, they added 

more information in the snippets and found a significant increase in users’ 

performance in informational tasks. Conversely, in navigational tasks the 

performance worsened; however, the success rate was higher. In addition, their results 

showed that the longer the snippet got, the less time users spent on the URL. 

 In a more recent study Liu et al. (2014) revealed that 45.8% of the results viewed by 

participants did not mean they actually read them. Before choosing the desired result, 

participants performed the skimming step, whereby users briefly scan the results 

without reading them and then, based on different signals, participants make 

judgments. Marcos and Gavin (2015) tried to demonstrate the impact of rich snippets 

(with images or video, for example) and plain snippets on participants’ visual 

behaviour and attraction. Although the rich snippets attracted participants’ attention 

more than the plain snippets did, the results order remained the most critical factor 

that can capture the users’ attention. Similarly, users exhibit a tendency to view and 

process images before other elements (Gregory, 2015). To involve other elements, 
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Muralidharan et al. (2012) investigated the placement of the social annotation on the 

fixations. They found that placing the social annotation at the bottom of the snippet 

received less fixations than if it was placed at the top of the snippet.  

Expanding the view to image search, Lu and Jia (2014) conducted a study to analyse 

users’ behaviour on a search engine result page during searching for images using 

eye-tracking. They also looked at the influence of search task type and the order of 

results presentation. They found that results that appeared in the top-left, top-centre 

and centre-centre were more viewed by users. In addition, they found that search type 

task had a strong effect on user behaviour, whereas the order of results presentation 

did not.  

While most of the work described above has investigated different aspects of web 

search and helped to explain the influence of different kinds of task performance and 

results ranking, only a few references in the literature systematically identify the 

visual processing and satisfaction levels with the type of SERP and the position of 

answers of different groups. Therefore, this research will explore the impact of diverse 

task type and result ranking on different users to expand the field of study’s horizon. 

2.8.5. Ad Results on Search Engine Results Pages 

Search engine advertising seems to be an integral part of the search engines’ business 

model. For instance, Google Adwords is a major feature of the search services that 

Google renders. Business models centred on ad results play a very important role in 

the overall economy of the web (Domachowski et al., 2015). Through Adwords, 

Google is able to generate revenue as it helps connect its advertisers with potential 

and existing customers. There is no doubt that web search has really evolved, 

particularly when it comes to the way that web information is obtained by users 

through ensuring that information is provided freely and also efficiently.  

Due to the differences in relation to the needs of users and also the desires of search 

engine advertisers, trying to achieve a balance between organic search results and 

paid ads is very difficult. This is because sponsored ads are major ways through which 

search engines generate revenue over a given period of time. Therefore, it is vital to 

grasp how users with different language and cultural backgrounds interact with the 

same results displayed by search engines during searches, particularly when they have 

sponsored links.  
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Advertising seems to be a strategy that has been developed to thrive on the free 

content services provided by these search engines and websites, and users are used to 

it. However, it is important to point out that the Internet advertising is not always 

popular as it also has some negative connotations. This is why Benway (1998) 

referred to this advertising as ‘banner blindness’ since it is used to distract users who 

were carrying out one activity or other online tasks. Therefore, they would try 

different ways to avoid these ads while browsing. It has been discovered that about 

5% of browsers have installed ad-blocking software (Pagefair and Adobe, 2014); this 

is just one sign that people have negative opinions about online ads. Higgins et al. 

(2014) pointed out that the movement of the eye is very important for visual attention 

as well as the processing of information. They explained that eye-tracking should be 

used in capturing details and visual dynamics’ movements. This method – according 

to them – is objective, and is not prone to any form of sentiment when compared to 

verbal statements of individuals in relation to online ads. They also pointed out that 

avoidance of ads is a pattern in the behaviour of individuals. They will always 

remember the positions of ads even without seeing them. This means they will 

subconsciously avoid seeing them even when the ads have not been displayed. 

Compared to ads that are displayed on sites, SERPs’ ads have a visual presentation 

that is different. Instead of making significant use of animations, images and logos, 

they also employ the use of adverts through written texts. This will contain a title, a 

description and the website’s link. Owens et al. (2011) carried out research in relation 

to banner blindness on text ads which have been displayed on a website that has been 

artificially constructed. It was discovered that browsers always avoid texts that they 

perceived to be one form of advertising or the other. According to the authors, the 

concept of banner blindness has to be broadened in order to cover text ads too. 

Although ads which are on SERPs are, to date, mainly shown as written text, it has to 

be considered that having to include this in the banner blindness concept as explained 

by Owens et al. (2011) is not going to be possible. It is also important not to forget 

that the roles of online advertisements on websites seem to be different from those 

which are displayed on search engines (Booth and Koberg, 2012).  

For those users of search engines, ads in SERPS can become barriers or prove useful 

in one way or another. As against display advertising that tends to interrupt the 

searching activities of users, it might be expected that they will be accepted by users. 
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The reason for this is that they are directly related to the search queries they input. 

However, some studies have shown that users do prefer organic search results 

(Buscher et al., 2010; Jansen and Resnick, 2006). This is because they are not only 

relevant but have been displayed based on the algorithm of the search engine that is 

widely accepted by users.  

Due to the fact that sponsored ads are becoming integral and vital components on 

search engine results pages, much more research is needed. An eye-tracking study 

conducted by Buscher et al. (2010) revealed that noticing ads and click behaviour is 

greatly dependent on the quality of the ad and also its positioning. Thirty eight (38) 

subjects were recruited for this experiment. The number of pre-defined search tasks 

that every subject was expected to accomplish was 32, aimed at commercial 

information. While 50% of these tasks were navigational, the remaining ones were 

informational. The SERP and initial queries were prepared in advance. Various areas 

of interest on the SERPs were defined. These could be among top ads, ads that were 

positioned on the right side of the SERP, and organic results. The top and side ads for 

every SERP were three and five, respectively. Ad quality was varied in a systematic 

way as participants were exposed to a mixture of high-quality and low-quality ads. 

Low-quality ads do not directly relate to the search query while high-quality ads do 

(Buscher et al., 2010).  

Both fixations as well as click data were collected for every area of interest. The 

overall time spent on the SERP was closely observed. It was discovered that ads on 

the right side were extensively ignored by users. These received only 0.06% of the 

click rate while the fixation rate was 1.00%. The ads that received most attention most 

were those at the top. They recorded a fixation of about 10.89% and clicks of 4.98%. 

It was also discovered that the quality of the ads had an impact on visual attention 

towards those ads, while task type had no impact on visual attention. In summary, it 

was obvious that ads generated high visual attention compared to clicks, and low-

quality ads did not get clicked on at all. Thus, it is obvious that the position of an ad 

and its quality will determine how much attention those ads will receive. Moreover, 

predictability can influence the expectations of users about the quality of an ad. Jansen 

and Spink (2009) managed to integrate both organic and sponsored links on a SERP’s 

listing. It was revealed that such combination cannot improve how often sponsored 

links will be clicked on.  
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Also Djamasbi and Hall-Phillips (2013) focused on mobile devices and users’ 

behaviour. They carried out research whereby users interacted with SERPs through 

the use of their mobile devices. It was discovered that users who are from Generation 

Y did not show any form of banner blindness as they had to view mostly both the 

organic search results and sponsored links. Despite this positive development, 

Domachowski et al. (2015) pointed out that how users responded to top ads does not 

encourage advertisers in any way. They claimed that such ads can have some negative 

influences on users’ search tasks compared to desktop ads since the results displayed 

on the first screen are not many. Desktop users will be able to see various organic 

search results on the first page.  

As a conclusion of current studies on SERPs’ ads, it is found that ad results or 

sponsored links in SERPs are not trusted by users. Although ad results are not always 

interrupting or disturbing searching activities due to relevance, paid results do not 

come close to organic results in terms of clicks and fixations (Domachowski et al., 

2015).  

Some fascinating insights were provided by Liu et al. (2014) who investigated the 

various styles through which ads are presented on search results. Ads with 

background colours (WBC) were compared with those with no background colour 

(NBC). This experiment involved 24 tasks; 17 of them where 

transactional/informational queries while seven were navigational. The initial or first 

query has been predefined, and two SERP versions were prepared for each task. One 

version included NBC-Ads while the other had WBC-Ads. Every SERP had three 

ads. This was tested with 30 students and the authors came to the conclusion that 

NBC-Ads had higher visual attention. Compared to WBC-Ads, their clicks were 

about three times more. Based on these findings, it was concluded that NBC ads can 

be used by search engines without the interests of users being compromised. It is a 

way through which search results can be monetised without the users being negatively 

affected.  

Although these studies have shown several important findings, these results are only 

based on a select group of users. The majority of the research that has been carried 

out on sponsored searches and links do based their findings on the movement of the 

mouse across SERPs. What we do clearly understand is the fact that none of these 
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research studies took into consideration users’ backgrounds in terms of how they get 

sponsored results viewed and also SERP presentation effects: in addition, the factors 

that can influence users’ fixation were not considered. 

2.8.6. Non-native English Users’ Search Behaviour 

Studies exploring eye movement for non-native English speakers are less common 

than for native English speakers. The linkage between eye movement measures and 

relevance of text as perceived by the users was explored by Buscher et al. (2012). The 

participants’ native tongue was German, along with the documents they were 

provided with. The researchers found that subjects were inclined to go through more 

of the passages if they felt that the text was relevant and of interest to them. The 

authors also revealed that search engine users exhibited lengthy fixations on SERPs’ 

target positions in the cases where they perceived the results to be more relevant. 

Previous studies closely observed how people used search engines in the context of 

their native tongue and discovered the existence of rank bias in both, English native 

speakers and non-native English speakers. There is very little published research of 

bilingual users in this context, specifically Arabic and Chinese bilingual users. One 

study on eye movement included Chinese-speaking people who were fluent in two 

languages (Rayner et al., 2007), involving those whose native tongue was Chinese, 

English native speakers, and Chinese users who spoke both languages. The eye 

movements were observed by the researchers in the midst of the information-

processing activities (Rayner et al., 2007) which included scene perception, reading 

English, visual search, keeping track of Chinese characters in a written piece, and 

visually looking for the Chinese characters. The differences were identified through 

saccade size and fixation duration.  

The results showed that the bilingual group had a more varied pattern of eye 

movements than either of the two unilingual groups; however, they shared more 

similarities with the Americans than with the Chinese. This could be explained by the 

fact that the bilingual Chinese individuals were either born in the USA or their 

families had relocated to the USA before the participants turned five years old. 

There are only a few studies that measured the visual behaviour and satisfaction of 

Arab users when using search engines. The majority of studies concern how Arabs 

type queries and retrieve the information. For example, a study by Aldayel and Ykhlef 
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(2013) was done in Saudi Arabia and the results were obtained from online 

questionnaires of 463 Arab users. They found that most users paraphrase the queries 

during the search session and they suggest producing an automated paraphrasing tool, 

which helps users to obtain the desired results. In addition, they confirmed that most 

users tend to use multilingual search engines for retrieving Arabic content rather using 

Arabic-based search engines.  

These results also confirm the interesting study conducted by Gross (2014) who 

investigated the users’ preferences of search engines’ interface language and query 

language. Surprisingly, 66.7% of respondents named English as their search 

language, whereas around only 24% preferred to type in Arabic when searching. For 

search engines’ interface preferences, slightly less than half of the respondents, 

42.6%, preferred to work with an English interface; around 41.2% preferred to see 

both multilingual interfaces (Arabic-English), while only 16.2% preferred the Arabic 

interface. Moreover, the researcher reported that nearly half of Arab respondents, 

42.9% claimed that they always obtain better results when producing the query in 

English and around 37% often feel n that searching in English gives better results.  

To expand the vision to find cultural differences, a study was conducted by Marcos 

et al. (2013) to investigate the visual behaviour differences on SERPs (search engine 

search results) between Middle Eastern and Spanish users. Big differences can be seen 

in the study: UAE members remained focused longer on SERPs, they read more 

results, and read every piece in more detail than Spanish users did. On the other hand, 

the Spanish users focused less on the whole text, scanned less content on every piece, 

and picked a result among the first top positioned ones while scarcely seeing those in 

the bottom positions.  

George et al. (2011) exhibited the visual reading patterns of Arab users on Arabic 

interfaces. They analysed the patterns on e-learning modules, newspapers, forums and 

search engines. Regarding search engines, there were patterns similar to those 

exhibited from English search engine results pages, where users see the title followed 

by the snippet then the URL of this page. However, a comprehensive reading pattern 

was found where users see right-to-left, top to bottom, and consecutive reading to 

cover the entire page as shown in Figure 2.7. Another pattern was noted whereby 
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some users tend to read the heading and skip the subheading as shown in Figure 2.8. 

Lastly, as shown in Figure 2.9., a zig-zag reading pattern was also performed. 

 

 

 

 

 

 

 

 

 

 

 

Culture and language might have an impact on users’ interaction with SERPs. The 

discussion above claimed that non-native English speakers view online pages 

differently from native English speakers. It should be noted from the above literature 

review, however, that limited studies explore the differences of eye movements and 

levels of satisfaction of polyglot users on search engines. Differences in culture and 

language backgrounds may impact on users’ visual search behaviour while interacting 

with SERPs and websites. It is useful for the search engine designers and websites’ 

owners to realise that each group of people who has a different language background, 

like Arabs and Chinese, might differ both visually and in their performance and 

preferences, and this was the motivation behind the present study. 

2.8.7. Small Screens and User Interaction 

Handheld devices like mobile devices and tablets are ubiquitous. This is due to the 

convenience that they provide. These devices are used to explore the Internet with a 

view to search for information even with the availability of desktops and laptops. 

Statista (2018) revealed that in 2018, more than 52% of the global website traffic was 

generated through smartphones. As shown in Figure 2.10, smartphones have grown 

dramatically in the website traffic from 2010 to 2018. 
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Figure 2.10 Growth in website traffic worldwide from 2010 to 2018 (Statista, 2018) 

Recently people in most countries including Arab and East Asian countries use mobile 

devices for surfing the web more than they use computers (Enge, 2018). Recent search 

engines provide mostly the same content on small screens as they do on the large 

screens with essential simplifying of results pages. If any differences of visual search 

behaviour and performance between small and large screens are found, it may be 

worth providing recommendations based on the obtained results to produce better 

SERP presentations. This can enhance users’ performance and levels of satisfaction. 

In the last decades, the different search behaviours and interactions of users on the 

SERP on large and small screens have been investigated and reported in many studies 

for better understanding (Findlater and McGrenere, 2008; Jones et al., 1999, 2003). 

Nevertheless, none of them embraced eye-tracking to capture users’ attentions; 

instead they utilised different methods. Recently, many researchers have begun using 

eye-tracking technology to capture eye movement on small devices (Biedert et al., 

2012; Domachowski et al., 2015; Nagamatsu et al., 2010; Ong et al., 2017).  

There is a large volume of published studies describing users’ behaviour on SERPs 

by using eye-tracking. A variety of them were looking for general scanning patterns 

like the F-shaped pattern (Nielsen, 2006) or the golden triangle (Hotchkiss et al., 

2005). Their processes were to find the most visual elements of the webpage that 

attract and catch individuals’ attention and to identify the sequence of eye movements 

while searching. A few studies have examined distinct user interaction while 
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searching on the search results page using small devices, even though the eye 

movements were not also recorded. Jones et al. (2003), for instance used three types 

of screen (mobile-phone size, handheld PDA size and conventional desktop 

computer) to compare users’ abilities. The results revealed lower success rates and a 

longer time to complete tasks on smaller screens. Several guidelines were suggested 

for small-screen design to increase users’ search performance: for example (i) provide 

adequate information in search results, (ii) give a hint to the user to show him/her that 

the search result will point them to a conventional HTML page or to a small screen 

with adjusted content, and (iii) minimise the page-to-page navigation that is needed 

to view search results. Although there is increasing interest in web search behaviour, 

the number of studies to investigate user interaction with search results on small 

screens using eye-tracking is scarce.  

In a comparative study measuring users’ abilities on desktop, PDA and mobile phone 

screens, Jones et al. (2003) concluded that both accuracy and performance were 

comparatively low on smaller screens. On the contrary, Kim et al. (2015) found that 

comparing the results from the study, to investigate user behaviour and performance 

on large and small screens, did not reveal significant differences. However, users 

faced difficulty in extracting information to find the answer and showed less eye 

movements with the small screen. The number of improvements made to the interface 

of small screens in over a decade might be the reason behind this contradiction. 

Additionally, Ghose et al. (2012) observed significant differences in the impact of 

results’ ranking on mobile screens compared to the results’ ranking on desktop 

screens. Since the size constraints of mobile screens limit the number of results that 

can be displayed at once, increased cognitive efforts in remembering the past results 

impacted overall search behaviour. 

In a study carried out by Guo et al. (2013) investigating touch interactions such as 

zooming, swiping, gestures and inactivity on mobile devices during searching 

activities, it was found that these touch interactions were significantly correlated with 

the relevance of the document when compared with PC interactions using a keyboard 

and a mouse. Meanwhile, in a study to investigate the effects of relevance on mobile 

devices when viewing answer-like results, Lagun et al. (2014) found that users spent 

more time below answer-like results showing their dissatisfaction when they found 

answer-like results to be irrelevant. Moreover, they found that users paid more 



Chapter 2 

 77 

attention to the second result than to the first result. In contrast, research involving 

desktop screens exhibited a viewing pattern that can be described as top-to-bottom. 

Raptis et al. (2013) investigated task completion rates (effectiveness), task completion 

times (efficiency), and perceived usability of various sizes of mobile screens. While 

the effect of the size of the screen was insignificant on both the usability, as perceived 

by the user, and the rate at which the task was actually being completed, the tasks on 

the smaller screens did take more time to finish than those on the larger screens.  

Kim et al. (2016) recently examined how users search, their performance, and their 

satisfaction on recent smart phones (medium screen size), old smart phones (small 

screens size) and tablets (large screen size). No difference was found across the 

screens concerning search speed and accuracy. However, users showed frequent 

scrolling behaviour and low user satisfaction when using early smart phones, 

hesitation over making decisions about the required result and fast reading in recent 

smart phones, and less eye movements on tablets. Based on the results, they provided 

recommendations for better presentation designs for different screen sizes. 

However, there have been no controlled studies that investigate the differences of 

visual search behaviour and performance between different groups on different 

screens. In this study, a simulator is used to introduce a mobile screen on a desktop 

monitor in order to prevent any unnecessary touching of the screen, which in turn 

affects interpretations of recordings. The aim is to find out if there are any differences 

across the screen size and, if there are, to present insights and ideas to design SERP 

presentations that can facilitate search speed with higher accuracy on small screens.  

2.9. Chapter Summary 

In this chapter we have briefly reviewed research on cultural difference, particularly 

as it may be manifested in aspects of cognition, including processing of websites. We 

have reported on the use of eye-tracking as a tool for studying this processing and 

have explored aspects of website design that have been studied from a cross-cultural 

perspective. This has suggested that search engine results’ pages on conventional and 

mobile screens might be a fruitful area to concentrate the efforts of this research. Table 

2.3 presents a summary of the main literature review that supports the research 

questions presented in Chapter 1 and motivate us to conduct this research. 
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Table 2.3 Summary of literature review 

Key Terms Main Findings Sources 

Culture 

Each group of people in different countries 
shares the same thoughts, beliefs, behaviours, 
attitudes and traditions that distinguish that 
group from others. Culture directs the 
behaviours of individuals in various aspects, 
such as the favoured interfaces of websites.  

(Cyr and Head, 
2013; Hofstede, 
1984; Nisbett et 
al., 2001) 

Cognition 

Individuals from different countries have 
differences in many aspects of their mental 
processes. Cultural context influences the 
patterns of thinking and processing of 
information. Culture and cognition are key 
factors that can influence our target groups 
when conducting searching and browsing 
activities.  

(Faiola and 
Matei, 2005; 
Nisbett and 
Norenzayan, 
2002; Nisbett et 
al., 2001) 

Reading 
Direction 

Previous studies showed that the language 
reading direction has an effect on users’ 
interaction with online materials. The 
growing number of bilinguals all over the 
world particularly in the continent of Asia, 
indicating a need to study well the 
characteristics/behavioural aspects of 
bilingual consumers in order to offer a better 
understanding. 

(Casasanto, 
2011; 
Hernandez et 
al., 2017b; 
Paterson et al., 
2011; Smith and 
Elias, 2013) 

Eye tracking 
Technology 

Recently, the usage of eye-tracking 
technology in online searches and viewing 
websites has received a substantial amount of 
attention from research scientists, usability 
experts, and marketing companies. In 
addition, eye-tracking is one of the tools that 
help to investigate, in depth, the users’ 
behaviours during online search and 
browsing. 

(Bojko, 2013; 
Duchowski, 
2007b; Pernice 
and Nielsen, 
2009; Rele and 
Duchowski, 
2005) 

Eye 
Movement 

It is obvious from previous studies that eye 
movement is an important source to learn 
about the cognitive processes. Data from eye 
movements can tell us ‘where’, ‘what’, ‘how’, 
and ‘how long’, which gives us the ability to 
make inferences about the cognitive process. 

(Grant and 
Spivey, 2003; 
Jacob and Karn, 
2003; 
Kasprowski et 
al., 2016; 
Rayner et al., 
2007) 
 



Chapter 2 

 79 

Key Terms Main Findings Sources 

Cultural 
Differences in 

Eye 
Movements 

Many studies showed that people from 
different countries exhibit different eye 
movements while seeing online stimuli. 
However, many of these studies used only 
types of webpage that either static or mocked 
with homogeneous subjects.  

(Dong and Lee, 
2008; Lohse and 
Wu, 2001; 
Masuda, 2002; 
Nisbett et al., 
2001) 

Website 
content and 
global users 

Arabic and Chinese content represent less 
than 5% of all websites whereas English 
remains the most used language on website 
content, representing 55.4%. The percentage 
of Arabic and Chinese contents indicates that 
there is a huge gap between the number of 
people who speak Arabic and Chinese 
languages with the percentage of their 
language content available online. The 
biggest Internet users by language are English 
users, accounting for 25.4% followed by 
Chinese accounting for 19.3%. Arab users 
occupy fourth place, with 5.3%. 

(Internet World 
Stats Usage and 
Population 
Statistics, 2017; 
Web 
Technology 
Surveys, 2018) 

Selection of 
Arab and 

Chinese users 

In addition to the dramatic growing of Arab 
and Chinese users in recent years, the 
significant differences in the three languages’ 
characteristics provide interesting ideas on 
how differences in written language 
characteristics may have an influence on 
users’ visual behaviour. The Arabic language 
has a different script, running in a different 
direction from English and Chinese, whereas 
the Chinese language has different script. In 
addition, Chinese people were proven to have 
different cognitive style that also might have 
an impact on their visual behaviour and 
preferences.  

(Internet World 
Stats Usage and 
Population 
Statistics, 2017; 
Nisbett and 
Miyamoto, 
2005b; Smith 
and Elias, 2013) 

Website 
localisation 

Localisation seems in practice to be restricted 
to adapting the time, date and language 
formats. It does not always take user 
interfaces at the visual level into 
consideration. Researchers have discovered 
that when interfaces are localised, users see 
them as more appealing and develop positive 
attitudes. It is important to point out that 
previous researchers have not provided 

(Kersten et al., 
2002; Liginlal et 
al., 2014; 
Reinecke and 
Bernstein, 2011) 
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sufficient evidence about the role of 
localisation based on language background, 
culture background, and visual 
characteristics. 

Influence of 
Website 
design 

Previous studies have proven that the layout 
of website might impact on user’s attention 
and preferences. However, 
The research into how the structure of website 
presentation influences diverse users’ 
attention and satisfaction is scarce. Despite 
the Internet being a global platform, 
investigations of the impact of website layouts 
on culturally diverse viewers have been 
limited. 

(Ahmed et al., 
2009; Cyr, 
2013; Cyr et al., 
2010; Head and 
Cyr, 2013; 
Reinecke and 
Bernstein, 2013) 

Visual Search 
Behaviour 

The studies in this section indicate that users 
apply different strategies while searching for 
the required answer on Google pages. Most of 
the work described in this section have 
investigated different aspects of web search 
and helped to explain the influence of 
different kinds of task performance and 
results ranking. However, these studies used 
homogeneous subjects. They included 
participants from one country with no attempt 
to compare the visual behaviour with other 
cultures/regions. No references in the 
literature systematically identify the visual 
processing and satisfaction levels with the 
type of SERP and the position of answers of 
different groups. 

(Cutrell and 
Guan, 2007; 
Dumais et al., 
2010; Hof, 
2015; Liu et al., 
2010; Şendurur 
and Yildirim, 
2015) 

Small screen 
search 

There is a large volume of published studies 
describing users’ behaviour on SERPs by 
using eye-tracking. A few studies have 
examined distinct user interaction while 
searching on the search results page using 
small devices, even though the eye 
movements were not also recorded. In 
addition, there have been no controlled studies 
that investigate the differences of visual 
search behaviour and performance between 
different groups on different screens. 

(Ghose et al., 
2012; Jones et 
al., 2003; Kim et 
al., 2015) 

 

In the next chapter the methodology for implementing the research is discussed. 
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CHAPTER 3: RESEARCH METHODOLOGY 

3.1. Introduction 

This chapter introduces the overall methodology used to answer the research 

questions specified in Chapter 1. It details the research design, the data collection 

methods and the process of data analysis. The data collection methods used in this 

study combined the eye-tracking method with background questionnaire, post-task 

and post-test questionnaires. User performance data also were recorded and analysed.  

The research is divided into two main studies exploring the main user activities on the 

web; searching (Study One) and browsing (Study Two). The experimental design for 

each study is defined. Then, the experimental procedures and proposed data analysis 

techniques are presented. At the end, the data gathered from the background 

questionnaire regarding participants’ demographic data and their experience with 

search engines are introduced to enhance the research motivations.  

3.2. Research Design and Methodology 

Since the early 1980s, there have been various methodologies that outlined a couple 

of techniques that emphasise human-computer interaction. The majority of designs 

are based on how designers, technical systems and users interact. For instance; early 

methodologies assumed that cognitive processes are quantifiable and predictable, 

thereby recommending design practitioners to explore the results from cognitive 

science such as attention in the design of user interfaces.  A variety of laboratory and 

non-laboratory methods are used when studying a phenomenon in Human Computer 

Interaction (HCI), and the most frequently used includes surveys, usability studying, 

field studies and controlled experiments (Preece and Shneiderman, 2009). Usability 

and user experience are important terms in Human Computer Interaction studies and 

those terms vary among researchers; however, these terms are related to this research 

in one way or another. For example, this study’s data collection methods are similar 

to those employed in usability and user experience studies. Therefore, it is essential 

to clarify these terms and their relation to this research. 

The International Standard Organization (ISO) 9241-11 defines usability as “the 

extent to which a product can be used by specified users to achieve specified goals 
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with effectiveness, efficiency and satisfaction in a specified context of use” (p.7). 

Usability relates to the simplicity of using such a system; avoiding any mistakes that 

users may face while using the system; and how far users can remember in future how 

to use the system. If the system is considered poor then the users may stop using it. 

Usability testing is a method of usability inspection and it involves actual end users 

in order to obtain their needs of such a system. They are usually recruited via emails, 

telephone calls, and visits. It is imperative to collect users’ requirements to obtain 

users’ needs and expectations of such a system. Collecting this information can be 

done through a variety of techniques such as observations, questionnaires, interviews, 

and eye-tracking, among others (Nielsen, 1994; Tashakkori and Teddlie, 2003).  

User experience has a wider perspective; it includes usability and any interactions 

between the user and the products such as feelings, perceptions and thoughts that 

came as a result of the interactions (Law et al., 2009). More precisely, the term ‘user 

experience’ is correlated with diverse meanings starting from traditional usability to 

aesthetic, hedonic or different aspects of experimental use of technology (Albert and 

Tullis, 2013; Hassenzahl and Tractinsky, 2006). The terms ‘usability’ and ‘user 

experience’ are used quite similarly in practice but yield different but associated 

constructs. The real differences and definitions are still to be agreed on (Stewart, 

2015); however, the usability and user experience are measured mostly by using 

similar methods and metrics regardless of their differences. “ A metric is a way of 

measuring or evaluating a particular phenomenon or thing” (Albert and Tullis, 2013; 

p.6) and user experience metrics such as user satisfaction, effectiveness, and task 

success, among others, reveal the interactions between the user and the product. Eye 

tracking is an advanced technology that can deliver and provide a deep understanding 

of user experience (Nielsen and Pernice, 2010).  

Despite the fact that the eye-tracking studies in the HCI field paid attention to issues 

related to interface design and usability, its recent research is beginning to pay more 

attention to the overall user experience. Through user experience, usability will be 

expanded on. The system’s efficiency is not only studied, as end-users from the 

human side are also taken into consideration. The eye-tracking research will focus on 

items perceived by end users on areas such as ease of use, perceived playfulness, 

hesitation, mental load, and cognition. This will reveal the most internal state of users 
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and how they interact with their respective computers (Tzafilkou and Protogeros, 

2017).  

To conclude, the main objective of usability testing is to identify and determine 

deficits in usability from users’ points of view in order to overcome these deficiencies 

and to design more usable products. In addition, usability evaluation can provide 

information for the user-centred design process based mainly on human psychology 

(Nielsen and Pernice, 2010), whereas the valuable and meaningful aspects of product 

design and HCI are highlighted by user experience. Usability is just one of the many 

layers that influence the overall user experience (Albert and Tullis, 2013). 

Observations, questionnaires and think-aloud protocol are examples of conventional 

usability methods that are not adequate to investigate the usability problems. Using 

conventional usability evaluation methods such as observation mainly emphasises 

performance and activities of the users rather than identifying users’ cognitive 

processes (Goldberg et al., 2002). It is difficult to derive differences in cognitive 

processes from performance differences. Thus, task performance types such as 

navigation can be captured – but justifying the cognitive process is challenging. 

Limiting usability testing to conventional methods will not provide interpretations of 

results beyond a descriptive level (Cowen et al., 2002; Poole and Ball, 2004). 

Although it is possible to determine which design is more suitable and usable based 

on the performance measurements, it is hard to give the motivation behind choosing 

one design rather than the other (Cooke, 2006). The interpretation of users’ intention 

is difficult as traditional usability methods deal with participants’ performance rather 

than the cognitive process of participants (Goldberg and Wichansky, 2002).  

Measuring visual attention by using conventional usability methods such as 

questionnaires, mouse click, or even asking the participants to verbalise where they 

have looked, is restricted by conscious control. Depending only on such methods will 

cause major validity problems since visual attention processes do not rely only on 

conscious control. They are often controlled beyond an individual’s awareness; 

therefore, it is difficult to report them, or they are too fast to be analysed by mouse 

movements (Hayhoe, 2004). In order to overcome this problem, and to examine which 

part of the screen received visual attention, it is crucial to use an acceptable reliable 

psychological method. Therefore, eye-tracking has been utilised in HCI research as 
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an indicator of usability. It mitigates usability conventional measurement deficiencies 

and provides reliable findings that are more objective than subjective. Recently, with 

the rapid advancements in technology, eye-tracking technology is considered a 

capable tool and offers a great chance to test such an action (Nielsen and Pernice, 

2010).  

Our research is investigative in nature, therefore, experimental research is one of the 

effective research methods that generate innovative findings and it plays an essential 

role in Human Computer Interaction studies. To date, it is still one of the most 

effective methods that can be utilised to yield findings that can be generalised to larger 

populations (Lazar et al., 2017).  

The research questions asked about the online visual behaviour, performance, 

satisfaction and preferences. Thus, to achieve the research aims, knowledge was 

attained through comprehensive empirical experiments when users interact with 

Search Engine Results Pages (SERPs) performing a set of tasks and viewing different 

websites. The eye-tracking is the primary method in this research.  

The use of eye-tracking technology in online searching and attention has received a 

substantial amount of attention from usability experts, research scientists and 

marketing companies (Buscher et al., 2009). The eye-tracking device is used widely 

by HCI researchers and considered as a reliable machine to record and monitor the 

users’ eye movements on a screen. Moreover, eye-tracking helps to investigate, in 

depth, the users’ behaviours during online activities. It has been utilised for decades 

in the study of human behaviours and has contributed to the comprehension of users’ 

activities such as visual stimuli processing, and overall scanning and reading (Biedert 

et al., 2012; Buscher et al., 2010; Gossen et al., 2014). Eye-movement data can be 

used to enhance the recommendations for designing a proper interface, rather than 

undertaking a long assessment for the usability of the interface (Goldberg and 

Wichansky, 2003). In addition, eye-tracking technology has been used to identify 

searching strategies. Brumby et al. (2014) found that the type of activities that users 

perform influence searching strategies. For example, if searching a pre-known item, 

participants tend to skip over other items and are more likely to select the correct item 

immediately.  
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However, eye-tracking cannot be applied in isolation; employing eye-tracking with 

multiple sources of data can provide a strong set of findings. Therefore, two methods 

were used in the experiments to collect raw data; eye-tracking and questionnaires. 

The objective data such as visual behaviour and performance were collected through 

eye-tracking. Subjective data were collected via questionnaires to elicit preferences 

and levels of satisfaction from representative end users. It has been suggested that in 

comparative experiments, performance and preferences should be collected alongside 

more complex data such as eye-tracking (Cairns and Cox, 2008; Purchase, 2012).  

Many of these techniques are used often in usability testing; however, in this research, 

the purpose was not to evaluate the webpage usability or the usability of each search 

engine interface or websites; rather the aim was to collect information on users’ 

performance, eye movement data and subjective views from the perspectives of the 

three different user groups. The whole process was framed within sessions, when 

participants were asked to accomplish certain tasks.  

Relying on one single technique may fail to cover all aspects. Thus, to have direct 

access to user behaviour, eye-tracking is needed and to relate visual behaviour to the 

success of the task, performance data are needed (Tzanidou, 2006). Finally, the 

questionnaire is needed to relate visual behaviour to subjective data such as users’ 

satisfaction and preferences. Such a combination provides sufficient information for 

conducting the comparative studies between three sets of groups with different 

cultural and reading directions. In addition, in order to undertake a reliable 

comparative study between more than one group, the experimenter has to make sure 

that the eye-tracking metrics such as fixation criteria that are used across participant 

groups are the same (Bojko, 2013).  

This research is not limited to studying users’ activities on search engines only. The 

research scope was expanded to include another type of webpage. Therefore, the 

research methodology was followed to conduct two studies. The first study explored 

the differences in visual search behaviour, performance and satisfaction for the three 

groups using search engine results page (SERP) stimuli. The second study explored 

the differences in viewing behaviour, attention and preferences using different 

websites’ interfaces. The following Figure 3.1 represents an overview of the data 

collection process. 
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Figure 3.1 The process of data collection for Study One and Study Two 

3.3. Data Collections Methods and Techniques 

Through the method of data collection adopted, the researcher will be able to answer 

the research questions. Data collection gives the chance to the researcher to deal with 

empirical data; these data need to be relevant to the intentional measurements and 

provide reliable and accurate conclusions (Bryman and Bell, 2015; Quinlan, 2011). 

The well-known quantitative data collection method is used mainly in this research.  

The quantitative method contains different techniques that transform human 

behaviour to statistical figures. It usually starts with establishing the research 

questions, collecting the data, analysing the data statistically and then finally drawing 

conclusions from the findings. The data that are derived quantitatively through 

different techniques such as questionnaires and experiment are analysed statistically 

and are reliable and accurately consistent (Jackson, 2011). The quantitative method is 

used in the case of doing a comparative study between two or more things and using 

numbers to represent the data. Therefore, the nature of this research is mainly 

quantitative, and the following subsections describe the techniques used to collect the 

data. 

3.3.1. Eye Tracking 

This stage is considered the main step of data collection and provides the main 

information for this research. The eye-tracking device used is Tobii Pro X2, and 

Studio software comes along with this screen-based bar for visualising and analysing 

the obtained data. It records all the gaze data and produces statistical reports and visual 
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representations of the eye movements’ data. The most relevant indicator to evaluate 

the information acquisition process in online searching and visualisation is eye 

fixation (Pan et al., 2004).  

The quantitative data that can be derived from eye-tracking methodology for 

describing users’ viewing and visual behaviour are; 1) which part(s) of the stimulus 

attracts the user’s attention quickly, 2) for how long the user stays viewing this part, 

3) how many times the user looks at this part of the stimulus, 4) how the user visually 

navigates the stimulus and in which order, 5) which area (hotspots) of the stimulus 

the user views mostly. To explain in detail, a variety of eye movement metrics are 

used in this study including: 

• Time to first fixation: the amount of time that the participant takes to look at the 

AOI for the first time. 

• Total fixation duration: this metric indicates the duration of participant fixation 

within the specified AOIs, and the average fixation duration is an indicator of 

cognitive processing. It ranges usually from 100 milliseconds to half a second. 

• Fixation count: this measure counts how many times participants fixated on the 

AOI. 

• Task completion time: this calculates the time spent until participant finishes the 

task to measure participant’s performance. 

Statistics and visualisation tools such as heatmaps and gaze plots are used to 

exemplify the quantitative results and make them more persuasive and easy to 

understand. In this way, they add a qualitative component to the results analysis. They 

are defined as below. 

• Gaze plot: this is a visualised presentation that shows the positions and sequence 

of participants’ fixations (dots) on a static media. As shown in Figure 3.2, the 

number in the circle indicates the sequence order of the fixations and the size of 

the circle indicates the fixation duration, the larger dots indicating the longer 

fixations. 

• Heatmaps: is used to represent the visual behaviour of participants’ attention on 

SERPs based on fixations duration, where the red spots represent the most fixated 

and the green and yellow represents the least fixated. Although the heatmap can 
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be created by using data obtained only from one participant, they are much more 

useful when aggregating the data obtained from multiple participants.  

Depending only on heatmaps to describe the findings is not preferable, as it is 

sometime misleading and cannot show the reader the real meaning of a user’s visual 

behaviour. Therefore, in this research, heatmaps were used to exemplify the 

quantitative data obtained and to give an overview of the aggregated fixation counts 

for each group in each stimulus. Illustration of quantitative findings along with 

heatmaps is helpful in a way that heatmaps show how users’ attentions were 

distributed over the stimuli. Moreover, heatmaps add a qualitative constituent to the 

analysis (Bojko, 2013; Holmqvist et al., 2015).  

 
Figure 3.2 An example of a gaze plot for two participants 
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Eye-tracking data can be analysed quantitatively and qualitatively, which enables the 

results to be interpreted powerfully. It should be noted that as eye-tracking technology 

produces a vast amount of data, it has therefore been advised that the type of data 

required need to be determined in advance in order to answer the research questions 

without struggling with irrelevant data; for example, determining eye movement 

metrics that are appropriate and sufficient to answer the research questions. 

3.3.1.1. Apparatus 

The experiment was performed using a Tobii Pro X2 eye-tracking compact device 

with a dual-camera system that selects automatically bright or dark pupil eye-tracking. 

The device, as shown in Figure 3.3, is a screen-based device, which was connected to 

a 21-inch monitor. The gaze data were captured at 30 Hz and an accuracy of 0.5 of 

visual angle. The browser Internet Explorer 11 was used in full screen mode with 

Windows 7 operating system.  

Participants were not required to wear any hardware equipment such as headgear or 

helmet. The system in fact allowed head movement freedom in a cube of 44x22 cm 

at 60 cm from the tracker device. It provides a more natural environment for the 

participants without any constraints, as was previously the case. Timestamp and x.y 

coordinates identify each data point and these are then sent to the Tobii Pro Studio 

analysis application. In order to interpret and visualise the data, these raw data points 

are processed further by using the Clearview filter system into intelligible eye 

movement data such as fixations. In addition, combining these data points into 

understandable eye movements reduces the huge data volume in order to make it 

easier to process and to help the researcher to focus on measures that are relevant to 

answer the research questions. The other feature of this filter is checking the validity 

of data obtained by disregarding any invalid data (Tobii.com, 2015). 

 
Figure 3.3 Tobii Pro X2 Screen-based eye tracker 
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3.3.1.2. Validity of the Eye Tracking Data 

There is a very important step after conducting the eye tracking experiments, which 

is cleaning the collected data. Some of the collected data should be excluded from the 

analysis due to poor calibration or missing data. If the participant wears an eyeglass, 

this sometime leads to calibration difficulties that affect his/her eye movement data. 

In terms of missing data, according to (Bojko, 2013), researchers should specify a 

threshold value that will represent a percentage that is acceptable for eye-tracking 

research. This particular threshold should be chosen post carrying out the experiment. 

Normally, it is set to somewhere between 10 and 30%. The threshold in our 

experiments was set to 30, and whoever lost over 30% of the samples exited the 

analysis. Therefore, it is recommended to recruiting more participants than you need 

to overcome such circumstances. 

3.3.2. Performance Measurements 

Performance measurement is defined as “testers or software tools recording usage 

data and obtaining statistics during the test” (Martinez 2012; p.39). Performance 

measurement is the best-known empirical method in many commercial and academic 

fields, measuring the user’s performance objectively, and the most common type of 

the data that HCI practitioners utilise in their experiments. The user’s performance 

can be measured by measuring the time taken in accomplishing tasks and also 

counting errors that users have made. It would be better to represent success rate as 

the number of correct answers of a group of users in a certain task rather the number 

of incorrect answers (Purchase, 2012). Thus, the high success rate level and the lower 

time taken are deemed a good performance.  

This method makes the comparison between performance data consistency and ease 

of reading. A measurement like this is commonly used in comparing different groups 

or interfaces (Lazar et al., 2017; Purchase, 2012). In this research, performance 

measurement was used in Study One only and it focuses on identifying differences 

between groups by using the following: 1) Time to first click: which shows the dwell 

time of users on the SERP until they click on the target link and 2) Success rates: 

indicating the percentage of correct answers for all groups. The purposes of measuring 

performance are to determine the correlation between the visual search behaviour and 
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performance, to examine whether task types influence users’ performance, and to 

identify whether the size of screens has an impact on performance. 

3.3.3. Questionnaires 

The questionnaire is used to collect users’ opinions about a certain system indirectly. 

For example, satisfaction levels and preferences of users can also be measured by 

questionnaires (Holzinger, 2005). The questionnaire is designed in several different 

ways that can be used in several research areas. The questionnaire contains a set of 

questions that in turn aims to answer the research questions from users’ answers. 

Questionnaires differ in how they are prepared and the ways in which users answer 

them, and there are basically two ways of administering them: self-administered and 

interviewer-mediated questionnaires (Bryman and Bell, 2015). Self-administered 

questionnaires are used in this research, which participants fill out themselves without 

influence or involvement by the researcher.  

There are many methods to deliver self-administered questionnaires such as hand-out, 

email and online questionnaire. As the experiments were conducted in the usability 

laboratory, the online questionnaires method was used in this research. The Google 

forms were used to distribute the post-task and post-test questionnaires, which are 

shown to participants after each task and test, and giving the participants the freedom 

to interpret the questions by themselves with no time limit. Qualtrics Software was 

used to distribute the background questionnaire at the end of the experiment in order 

to collect participants’ demographic data. The questions in the questionnaires were 

based on similar studies in this field and on the literature review in Chapter 2. It is 

important to make the questions clear, making use of simple language for the purpose 

of easy understanding and also relevance to the tested Search Engines Results Pages 

(SERPs) and websites. In the next section, the type of questionnaires that were used 

in the experiments to elicit the satisfaction, subjective rating and preferences from 

users are described. 

3.3.3.1. Background Questionnaire 

The purpose of this questionnaire is to elicit the user’s profile and basic demographic 

information including age, gender, language, nationality and academic level, along 

with experience of computers, smartphones and the Internet. In this questionnaire, the 

participants were also asked about their experience with search engines; for example, 



Chapter 3 

 92 

how often they use search engines, which device they use and the search engines they 

visit most frequently.  

At the end of this questionnaire, there is a section about participants’ preferences with 

search engines. This section is associated with Study One and it has specific questions 

about the preferences and opinions of Arab and Chinese users about how far they are 

satisfied with the obtained results from search engines in their native language and 

the English language, and which language of search engines interface they prefer. The 

participants were also asked about their preferred language when producing queries 

and choosing the interface language (see Appendix A). The obtained data are 

presented at the end of this chapter.  

3.3.3.2. Post-task and Post-test Questionnaires 

One of the most important steps in these experiments involves the post-task and post-

test questionnaires that gather the data about participants’ satisfaction with the task 

and perceived usability and satisfaction of the interface. Satisfaction has been defined 

as a person’s overall attitude or feelings about a specific situation (Bailey and Pearson, 

1983). Different approaches have been proposed to measure users’ satisfaction 

towards specific systems. One of the most well-known tools for assessing satisfaction 

is the questionnaire as it helps to provide a clear understanding of a user’s experience 

with such a system. Satisfaction is a subjective factor and, therefore, measuring it is 

beneficial in order to study the optimal real user behaviour while interacting online. 

Moreover, expanding the investigations by adding the preference question along with 

their justification is expected to produce robust findings to understand the differences 

between the three groups from a different perspective (Purchase, 2012).  

Studies have shown that users’ perceptions of the usability of a website is significantly 

influenced by the visual appeal (Lavie and Tractinsky, 2004; Lindgaard and Dudek, 

2002). Users’ willingness to revisit a website is also influenced by the visual 

aesthetics of a website (Loiacono et al., 2007), which indicates commercial 

implications of visually aesthetic websites’ ability to convert a visitor into a customer.  

The questions in the post-task and post-test questionnaires for both studies were 

derived from IBM Computer Usability Satisfaction Questionnaires. They were 

developed by IBM and then published in 1995 by Lewis (1995). Since then these 

questionnaires are widely available and have been used in many investigational 
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studies around the world. These questionnaires were adopted to gain a detailed 

understanding of the vital differences and similarities of satisfaction between diverse 

users for each task and each version of SERPs and webpages. Moreover, these 

questionnaires are employed to answer the research question which is discovering the 

differences and similarities in satisfaction ratings between Arab, English and Chinese 

users for each task and for each SERP’s presentation and webpage layout, as well as 

to discover any variances in their preferences. 

This questionnaire was not administered to investigate the usability of such an 

interface but rather to elicit any potential similarities and differences between the 

three groups’ perceptions of usability towards the same interface presented. Thus, the 

questions were altered by removing some and modifying others to meet the purpose 

of this research and to be applicable for our participants. A simple approach can be 

taken to assess users’ satisfaction by asking a simple question at the end of each 

interface to elicit overall users’ satisfaction, but to expand the exploration, the post-

test questionnaires evaluate users’ perceptions towards other aspects of presentations 

such as pleasantness, content organisation and simplicity which might impact on 

users’ satisfaction. Each question is rated on a 5-point Likert scale, where 5 = Strongly 

agree, 3 = Neither agree nor disagree and 1 = Strongly disagree.  

There were two types of this questionnaire: post-task questionnaire and post-test 

questionnaires. The post-task questionnaire was structured based on the After 

Scenario Questionnaire (ASQ) and was only applied in Study One. It has just two 

questions to identify the satisfaction level from participants’ (Arab, English and 

Chinese users’) points of view with the simplicity of performing each task and the 

period of time that is taken to accomplish these tasks. These two questions in Study 

One were to be completed after each task is performed (see Appendix B).  

The second is the post-test questionnaire and there were two versions of this; one was 

employed in Study One and the second was employed in Study Two. The post-test 

questionnaire in Study One has 12 questions focusing on three categories: efficiency, 

effectiveness and satisfaction (see Appendix C). In detail, these 12 questions related 

to: whether the SERP is simple, effective, easy and quick to perform tasks on; whether 

the organisation of the information is clear and pleasant; whether the SERP is 

convenient and comfortable to use; and the participant’s overall satisfaction with the 
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presented SERP. The purpose is to identify the satisfaction level with the usability of 

each search engine results page (SERP) from the participants’ point of view. This 

questionnaire is about the user’s satisfaction with the presentation to compare 

between the three different groups and to see to what extent the differences - if any - 

exist between them. This is not a test of a user interface design; rather it is a 

comparative study to elicit differences from people who have different backgrounds 

and preferences.  

There are three types of SERP in the experiment: two presentations were used on a 

PC; one with plain text presentation without any images, ads and rich snippets, the 

other with images, ads and rich snippets. The third SERP was applied on a mobile 

screen. The purpose of such diversity is to cover all kinds of SERP that users might 

find in different search engines. After answering all 12 questions in the post-test 

questionnaire, there was a final question asking participants to choose the preferred 

interface and give reasons for their choice. Identifying the preferred SERP interface 

across three different groups can yield interesting findings on how their subjective 

judgments correlate to their performance and satisfaction (see Appendix A).  

The post-test questionnaire in Study Two has five questions about users’ satisfaction 

with the usability of each website interface and in the last question, participants were 

again required to choose their preferred webpage and justify their choice (see 

Appendix C). To have reliable and comprehensive findings, all participants were told 

that answering this post-test questionnaire in both studies does not necessarily depend 

on what they have seen in the experiment and is not limited to the tested pages; rather 

their view in general was being sought. Furthermore, at the end of the post-test 

questionnaires, we added ‘Do you have any comments?’ in order to receive a wide 

range of answers. According to Purchase (2012), this question should be included in 

comparative experimental studies as it elicits interesting and useful information about 

users’ experience of the tested stimuli. 

3.3.3.3. Preferences Data 

Preferences data are a result of asking each user from each group about their 

preference for the experimental conditions that they were exposed to them and were 

collected quantitatively and qualitatively after participants completed all trials in both 

experiments to support other data. Expanding the preference question by adding a 
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‘why’ sub-question is advisable in order to elicit more detailed answers from 

participants’ point of views, particularly when the participants are from different 

backgrounds (Jacko, 2012; Lazar et al., 2017; Purchase, 2012).  

Interesting findings can be drawn from analysing the preferences data to determine 

whether there is a relationship between participants’ performance and their 

preferences for each condition. To gain insights about the potential correlation 

between the preferred presentation and performance for each group. Qualitative data 

in preferences can provide more explanation about a user’s choice and help in 

interpreting and expanding the quantitative results. In addition, qualitative 

preferences data produced more interesting results, and if the preferences were 

collected through only the user’s rating; this will introduce an incomplete picture of 

the findings. Therefore, giving users the freedom to express their opinions and explain 

their choice in more details would provide robust findings (Cairns and Cox, 2008; 

Purchase, 2012).  

The qualitative data obtained from the preferences question are richer than those 

obtained from the rating questions because participants answered freely and gave their 

opinions without any constraints. Although participants rated their preferences 

quantitatively, they were required to express their judgments by writing more 

information about why they preferred this type of presentation or website over another 

in order to gain more interesting findings from the different groups. In the experiment, 

the two studies include a question at the end about the user’s preferences of SERP 

presentation or website layout, and why.  

The process of analysing textual data qualitatively from the two ‘why’ questions 

includes identifying clear themes that are elicited from participants’ answers and 

determined as most common. Once all participants’ answers were analysed and 

categorised into the defined themes, the themes that emerged were identified and 

summarised into chart form. 

3.3.4. Questionnaire Reliability and Validity 

The most important components of research quality are using data collection 

instruments that are reliable and valid. The rational assumption that results generated 

through a data collection instruments will remain unchanged when applied on similar 

subjects having equivalent conditions is referred to as reliability; and the concept of 
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validation is referred to as the evidence to ensure that the instruments fulfil the 

purpose it is intended to serve (Bryman, 2016; Heale and Twycross, 2015). For the 

purpose of this study, satisfaction questionnaires collected to measure participants’ 

satisfaction for the SERPs’ presentations and websites’ layouts were derived mostly 

from the IBM Computer Usability Satisfaction Questionnaires. However, the process 

of testing the reliability and validity of questionnaires was carried out since the 

questionnaires were modified from their original form to fit the research’s aims.  

To test the reliability of the questionnaire, it has been suggested to have at least 10 

participants in each item (Samuels, 2015; Yurdugül, 2008). The internal consistency 

of a questionnaire with a scale of satisfaction can be ensured by testing its reliability. 

One of the most widely-used statistical reliability tests is Cronbach’s coefficient alpha 

(Sekaran, 2003). As a high value of alpha (>0.7) is acceptable for internal reliability 

(Bryman, 2016; Pallant, 2016), the reliability of the results was assessed through 

assessing internal consistency of the items in the instruments by calculating 

Cronbach’s alpha coefficient using SPSS version 24 (IBM statistical software). 

Questionnaires’ high reliability was suggested by good internal consistency of 

satisfaction scale revealed by the results of three satisfaction questionnaires in Study 

One, and the three website satisfaction questionnaires in Study Two. The values of 

Cronbach’s alpha were 0.897 for plain PC SERP presentation; alpha = 0.936 for rich 

PC SERP presentation; and alpha = 0.926 for the mobile SERP.  

In terms of website satisfaction, the values of Cronbach’s alpha were 0.907 for the 

image-heavy webpage; alpha = 0.890 for the text-heavy webpage, and alpha = 0.916 

for the webpage with a right-hand sided design. The results show that those 

questionnaires were reliable to test the satisfaction. Validity refers to the extent to 

which an instrument measures what that instrument is expected to measure (Tavakol 

and Dennick, 2011). An instrument’s style and content can be peer-reviewed as 

evidence of validity (Bryman, 2016) . In the current study, two research students from 

each group (Arab, English and Chinese) studying in Brighton University and one 

English faculty member were asked to review and comment on the questionnaires in 

order to ensure the validity of the contents. The feedback provided was used to 

improve the clarity of some items by modifying some statements based on the 

suggestions. This kind of review helped to determine if there were any ambiguous 
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questions or technical issues encountered while filling out the questionnaires, or any 

other issues that could be affecting the data collection. 

3.4. Types of Data 

The subsequent section describes the various forms of data; more specifically, 

primary and secondary data. 

3.4.1. Primary Data 

Any information obtained by a researcher for the first time and which relate directly 

to the purpose of the study is called primary data. Primary data are collected directly 

from the participants and are tailored to most effectively answer the research 

questions (Ghauri and Grønhaug, 2005). Therefore, these data are more directly 

related to achieving the research objectives than secondary data are because of their 

novelty as the primary data are obtained from original sources. These data are 

concerned principally with the research problem and more related to the fulfilment of 

the research objectives than are secondary data (Ghauri and Grønhaug, 2005; Wiid 

and Diggines, 2010). Primary data are attained through different processes in many 

forms such as interviews, questionnaires and experiments that are personally 

conducted and administered by the researcher. These processes can be applied in 

different places and via different methods such as telephone, email, paper-based 

questionnaire or online questionnaire (Easterby-Smith et al., 2008). The best option 

is to use primary data if the secondary data do not provide the necessary information 

for answering the research questions. Therefore, in this research the primary data were 

used and were collected via experiments and questionnaires.  

3.4.2. Secondary Data 

As there are no secondary data suitable for the research purposes, and the participants 

were directly involved in the research process and provided all the necessary data, the 

secondary data are neglected in this research. 

3.5. Pilot Studies 

Each experiment has to be piloted before the real study is conducted in order to 

identify and overcome any potential practical problems and to ensure the robustness 

of the methods employed before conducting the real experiment and collecting the 



Chapter 3 

 98 

real data (van Teijlingen and Hundley, 2001). Here, an initial eye-tracking pilot study 

was conducted with six participants using similar design but with only one task for 

each SERP. As a result, a few modifications were made in the experiment design such 

as SERP appearance, screen resolution and tasks’ presentations. A separate pilot study 

was conducted with 10 users for post-task, post-test and background questionnaires 

to demonstrate whether the questions elicit relevant reposes from the participants and 

whether they are comprehensible. A second pilot study with two participants was 

conducted to test the feasibility of the revised experiment design and questionnaires’ 

questions.  

To obtain further in-depth information on the validity of data gathered and to evaluate 

the effectiveness of the methodological approaches, a preliminary experiment was 

conducted on two groups only (Arab and English users) to explore the visual search 

behaviour on a PC SERP. Each group consisted of 17 users and the preliminary results 

were published in Alsaffar et al. (2017). 

3.6. Research Participants and Sampling 

The optimal number of participants suggested in studies to find out the similarities or 

the differences between different groups of people can vary. One way can be to follow 

reliable studies in the eye-tracking area and use the same or a similar number of 

participants and items (Holmqvist et al., 2015). Usually most HCI research 

experiments are conducted on undergraduate or postgraduate students from 

universities (Purchase, 2012). Thus, in both experiments, the participants (Arab, 

English and Chinese users) were from Brighton University studying different subjects 

and pursuing an undergraduate or a postgraduate degree. This ensured that Arab and 

Chinese participants held a minimum level of English proficiency required for this 

study. Both groups (Arab and Chinese) spoke English as a second language.  

Different approaches were followed to recruit the potential Arab, English and Chinese 

participants for the studies such as sending emails to students via the Public 

University email and distributing flyers around the university campus. The distributed 

email included a link to a Google form for registration. Once the potential participants 

agreed to take part in the experiment, they were required to provide their email and 

time slots were given to choose from. A reminder email was sent when the time for 

the experiment approached.  
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Due to the difficulty in having stratified or random samples in such cross-cultural 

study, a convenient sampling method was employed in this experiment, using the 

snowball method. This sampling technique is a non-probability method that relies on 

participants’ referrals or on volunteers. The researcher tried to find a number of 

subjects in the desired population and then used those subjects to refer him to other 

subjects until the sample size was deemed suitable (Biernacki and Waldorf, 1981). 

They were all asked to participate in the eye-tracking study, which involve the 

recording of eye gaze and provision of answers to the questionnaires typically for 

research purposes.  

All participants ranged in age from 20-40 and there was no significant difference 

among the age groups. According to Lazar et al. (2017), typical computer users are 

aged between 20 and 55. Moreover, Rayner et al. (2007) discovered differences 

between younger and older participants, with younger participants spending less time 

in reading compared to older participants. Therefore, it is an appropriate sample 

because older people will not be so influential in using the web and on the other hand, 

younger people will require great deal of sophistication and language knowledge to 

perform the experiment tasks due to their capabilities’ differences.  

In order to make the experiment more powerful, achieve significant findings and to 

neutralise the effects of noise in eye movement data, a bigger pool of subjects is 

required, in all of the named conditions. Therefore, the sample size for each group 

was 30 participants in all conditions in order to achieve reliable data (Lazar et al., 

2017). Moreover, according to Pernice and Nielsen (2009), 30 participants would 

create a stable heatmap, and prove an adequate representation for each group. In 

addition, to empower the detection in finding any statistical differences in quantitative 

studies, a suitable number of participants is needed. In a review of studies that rely on 

quantitative analysis, Goldberg and Wichansky (2003) found that researchers used a 

number of participants ranged between six and 30 participants. 

Between-subject design was used in both studies. All participants were exposed to the 

same stimuli. The purpose is to allow participants to compare between SERPs and 

webpages and give their ranks and qualitative feedbacks. All participants are highly 

educated and technologically literate, and have experience in using the Internet and 

visiting various websites in English including English search engines. All participants 
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were rewarded with a £6.00 voucher for their participation. In terms of Arab 

participants, in order to represent and cover most of the Arab world, the participants 

came from different Arab countries including Saudi Arabia, Qatar, Oman, Iraq, 

Sudan, Jordan, the UAE and Yemen. 

3.7. Quantitative Data Analysis Techniques 

This section provides an overview of the techniques employed in this research to 

analyse the data. Analysing quantitative data can be done through three steps: data 

preparation, data analysis, and data interpretation (Marczyk et al., 2017). The 

following sub-sections describe each stage briefly. 

3.7.1. Data Preparation 

Quantitative data are collected through eye-tracking data and questionnaires. SPSS 

(Statistical Software Package) (Version 24) was used to analyse all the obtained data. 

The data are grouped into four sections: background data, performance data, eye-

tracking data, and post-task and post-test questionnaire data. All the data from the 

users’ ratings and scores in post-task and post-test questionnaires were transferred 

from Excel Sheets into SPSS for analysis. Tables, graphs and statistics are usually in 

quantitative forms to illustrate the results of obtained data (Thompson, 2009). 

Quantitative studies that used eye-tracking are time-consuming as exporting, cleaning 

and preparing the huge amount of data need massive efforts in order to produce 

understandable analysis (Bojko, 2013). 

3.7.2. Data Analysis 

Data analysis is the process of summarising the raw data into a useful form. There are 

a variety forms from the outcomes of the analysis such as tables, charts, statistical 

values, written paragraphs, and so on. Each eye-tracking system produces massive 

amounts of data that are difficult to analyse accurately and appropriately. Therefore, 

the Tobii Studio software helps to reduce and manipulate this huge amount of 

collected data into a more solid data for further analysis. This technology offers 

Clearview software that helps to filter the huge amount of data for ease of analysis in 

order to answer the research questions. Indeed, this software is considered as semi-

automated software as it needs the researcher’s participation and interactions.  
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The diverse options in the analysis tools that come with the eye-tracking system help 

to comprehensively answer the research questions. These tools provide significant 

different data in the form of images, numbers and tables in order to facilitate 

quantitative interpretations. The main automated analysis tools that were used to 

answer the research questions are: A) area of interest (AOI) definition tool. This 

allows the researcher to divide the stimuli into multiple regions in order to produce 

various numbers for further statistical analysis. B) Heatmap visualisation tool to 

aggregate the fixations’ duration for all areas that the participant most fixated on. 

Lastly C) Gaze plot visualisation tool to represent the participant’s gaze points.  

Quantitative data are numerical and provide essential evidence to answer the big parts 

of the research questions in this thesis. Therefore, a variety of statistical processes 

needs to be applied on such evidence to examine and describe the relationships 

between variables and investigate to find the optimal answer for the researcher’s 

questions. In order to analyse the collected quantitative data, there are two types of 

statistics: descriptive statistics and inferential statistics. Descriptive statistics are used 

to describe and summarise the large amount of data in a simple way and provide a 

description of the sample numerically or graphically. It is used to reduce the raw data 

and present them in an understandable format (Fisher and Marshall, 2009). Inferential 

statistics are used to enable the researcher to draw conclusions about the population 

from the collected sample and to make inferences from the collected data to more 

general conditions. Inferential statistics are useful in experimental research design and 

can be applied to run a comparison between two groups or more to identify any 

potential differences and can be used to investigate the relationship between two or 

more variables (Allua and Thompson, 2009; Marshall and Jonker, 2011). 

In this study, the research design used both types of statistics. Descriptive statistical 

analysis was used to describe the main quantitative data from the eye-tracking system 

and scores from questionnaires to demonstrate the general trends of the variables in 

this research. The use of inferential statistics also helped to establish the relationship 

between the main variables of the different groups in order to draw conclusions about 

the behaviours of the tested groups. In addition, visualisation the data obtained from 

the eye-tracking system is a powerful illustration of findings and adds a qualitative 

flavour to the analysis. It helps to draw conclusions from the gaze plot and heatmaps 

about participants’ view pattern and their attention distributions over different AOIs. 
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3.7.3. Data Interpretation 

Once the data have been analysed, the next step is their interpretation. The aim is to 

make sense of the collected and analysed numerical data. In this stage, the data should 

be inspected to describe and understand the meaning of the findings and how these 

findings are beneficial in answering the research questions. In addition, to reach a 

clear interpretation of the data, a number of questions need to be considered such as: 

Are there any surprising results? Are these results valid and do they make sense? Are 

the major research questions being justified by these findings? Answering these sort 

of questions delivers a good quality of discussion (Wilder-Research, 2009). 

3.8. Study One: Experimental Design 

This study focuses on identifying and exploring the visual search behaviour for three 

different groups who have different languages and cultures. The aim is to compare 

their performance on and level of satisfaction with each task and each SERP 

presentation and their preference when they are searching for information. The SERPs 

were derived from Google since Google is the most visited search engine and also the 

most visited website in the world (EBusiness, 2018a). At the end of this chapter in the 

background data, all participants indicated that they use Google, which is further 

supportive evidence for such a choice.  

In this study, the following questions were assessed: 

1A. Do Arab, English and Chinese users’ visual search behaviours differ when using 

different versions of SERP presentation?  

1B. Do Arab, English and Chinese users’ task performances differ when using 

different versions of SERP presentation?  

1C. Do Arab, English and Chinese users’ satisfaction ratings and subjective views 

differ when using different versions of SERP presentation? 

1D. Do Arab, English and Chinese users have different preferences for SERP types? 

3.8.1. Experiment Structure 

In this section, we detailed the specific method adopted to conduct this experiment. 

The experiment was conducted on three types of presentation: PC presentation with a 

plain list of results without images and rich snippets; PC presentation with rich 
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snippets, images and elements on the right hand side; and mobile SERP presentation. 

Figure 3.4, Figure 3.5 and Figure 3.6 are examples of these presentations. 

 

Figure 3.4 Plain PC SERP 
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Figure 3.5 Rich PC SERP 
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Figure 3.6 Mobile SERP 
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A total of 90 users (30 Arab, 30 English and 30 Chinese) participated in this 

experiment. Each participant performed a number of tasks on each presentation and 

completed all questionnaires required as is explained in detail in section 3.9.3. Figure 

3.7 illustrates the flowchart of the experiment and how it was organised and 

performed.  
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Figure 3.7 Flow chart of the experiment in Study One 
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3.8.2. Task Performance 

Former studies explained that eye movement is driven by the content of scenes and 

pictures (Josephson and Holmes, 2002b; Yarbus, 1967). The visual attention and 

scanning strategies of users are influenced by the given tasks as well as the stimulus 

materials (Yarbus, 1967). Moreover, eye-movement patterns are influenced by 

various tasks (Hayhoe et al., 2002; Pan et al., 2004; Pelz et al., 2000). Therefore, there 

will be independent variables, which are classified into SERP type and task type. The 

second one (type of task) entails a searching task. It is a goal-directed activity and has 

to do with examining the search result page of Google with the aim of finding 

information. 

As described in Chapter 2, task performance in search engines can be divided into 

three types – navigational task, informational task and transactional task (Broder, 

2002). In this study, all tasks were navigational in nature, which means that there was 

only one correct answer for each task. More precisely, participants were required to 

search the SERP looking for a URL or a snippet that has the most relevant information 

to answer the query question. Defining tasks tightly is essential as eye movements are 

task-dependent. Each task was scoped to a specific goal in order to reduce the vast 

amount of data gathered. The eye-tracking system records a huge amount of gaze 

data; therefore, limiting the scope of each task is important. 

3.8.3. Task Overview 

Each participant performed nine different tasks in total, three tasks for each type of 

SERP. Those tasks vary in topic and difficulty. All tasks were from general fields 

without specific topics, aiming to reduce the familiarity of those tasks, generalise the 

findings, and try to strike a counterbalance across participants. Moreover, as the 

experiment included Arab and Chinese participants, all tasks were produced in simple 

English language to make them easy to understand and try to reduce the language 

effect. In addition, each task was general in its nature to reduce the relevancy whether 

to culture or background knowledge. No comments and complaints were received 

from Arab and Chinese participants regarding the language of the tasks on whether 

they are difficult or not clear. 

Formulating tasks that vary in their difficulties should be taken into consideration. 

Tasks should not be so easy that users performed most of them easily and not so 
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difficult that they performed most of them poorly. In this case, there is unlikely to be 

any variability in the data, and it will be impossible to say that the conditions (task 

type) have had any effect on performance. Therefore, using more than one task that 

vary in natural and difficulty level can permit generalisation of the results and cover 

most of the objects that various users might face in their interactions with online 

materials. Moreover, it is important to ensure that any significant differences do not 

appear only in one type of task or presentation compared to others (Purchase, 2012).  

At the beginning of each task, a description was presented telling the subjects what 

they have to look for. In order to ensure equal search results across participants, the 

experimenter provided the keywords and initial query for each task. In addition, all 

the potential tasks were submitted earlier to the Google search engine and the relevant 

SERPs were saved in local files for further modifications as described in the next 

section. The answers for the nine tasks are in various positions. For example, in the 

first three tasks that were performed in the plain SERP, the answer for task one was 

in the middle, the answer for the second task was in the top and the answer for task 

three was at the bottom. On the other hand, in the remaining tasks that were performed 

on the SERP with enriched snippets, images and elements on the right hand side, the 

answer for task four was in the right hand side, the answer for task five was in the 

middle and the answer for the final task was at the bottom. In addition to the tasks 

that were performed on the mobile screen, the answer positions vary as in PC 

presentations. The purpose of the diversity of the answer position is to investigate a 

new way to find similarities and differences between the three groups of participants. 

In addition, the influence of task type on the satisfaction rate for each group was 

identified. The aim of putting the answer for task four in the right hand side is to 

examine whether the language direction impacts the performance of the Arab group 

in finding the answer. The search tasks, answer position and corresponding initial 

queries used in the study are presented in Table 3.1, Table 3.2 and Table 3.3. 

 

 

 

 



Chapter 3 

 109 

Table 3.1 Tasks on Plain PC SERP 

Task Description Initial Task Query Answer’s Position 
Find the Instagram account of 
Adobe Photoshop Adobe Photoshop In the middle 

How many followers does 
Brighton University have on 
Twitter? 

Brighton University In the top three results 

You want to rent a car in the 
UK, find the homepage for 
Thrifty Company 

Rent a car in the UK In the bottom 

 

Table 3.2 Tasks on Rich PC SERP 

Task Description Initial Task Query Answer’s Position 
Find the sales contact number 
for HP company HP In the right hand side 

When the construction of 
London Eye was started London Eye In the middle 

How many animals does 
London Zoo have? London Zoo In the bottom 

 

Table 3.3 Tasks on Mobile SERP 

Task Description Initial Task Query Answer’s Position 
When was the initial release 
of Windows? Windows In the middle 

You want to book a hotel in 
London, find the homepage of 
Travelodge Hotels 

Hotels in London In the bottom 

You want to buy a PC 
monitor from Currys website, 
find the link to this website 

PC monitor In the top three 
results 

 

3.8.4. Stimuli and AOIs 

Stimuli are anything used in the experiment to show to participants in order to grab 

their attention. The stimuli in our experiments are the different types of SERP 

presentation and websites. Stimulus characteristics such as size, images, colour and 

position can affect people’s attention; particularly people from different language and 

culture backgrounds.  
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For example, an image in stimulus 1 attracts group 1 but not group 2. In addition, the 

volume of images in websites may impact on eye movements and there might be 

differences of eye movement on a website with a high level of images compared to a 

website with a low level of images (Bojko, 2013). This was the motivation behind 

this research, which investigates how different groups of people pay attention 

differently to different stimuli characteristics.  

The Search Engine Results Page (SERP) is sometimes visually complex, including a 

variety of design elements. Therefore, the study was designed to show SERPs in 

different configurations. The results pages were retrieved from a real Google search 

for all tasks, and three types of the search engine results page were chosen; two types 

were SERPs on a large screen (i.e. PC) and the other on a small screen (i.e. mobile). 

The PC screen has two forms of SERP; one is a plain SERP with no ads, images, rich 

snippets and elements on the right hand side, while the other has enriched snippets, 

images and elements on the right hand side such as maps, images, and social media 

icons, among others. The mobile screen has one form of SERP, which is a mixture of 

images and texts due to the difficulties the researcher encountered in trying to find a 

plain list. The purpose of this was to try to cover all kinds of elements that the users 

might find in different search engines, because most famous search engines across 

different companies in the world have similar interfaces and presentation. Examples 

of these SERPs were presented previously in Figure 3.4, Figure 3.5 and Figure 3.6. 

Most of the studies carried out on searching behaviour focus on how users interact 

with organic results and ad results. The organic results refer to the results that relate 

to the search terms or query, while non-organic results are advertisements or paid 

links that usually appear on the top of the page (Sukhraj, 2017). In this research, extra 

elements were included in order to have a broader view of participants’ visual search 

behaviour. The elements that have been included in this study’s analysis are the 

organic results, sponsored ads on the top or bottom, related search, search box, 

navigation bar, and logo.  

The study does not aim to explore how certain elements of SERP affect the pattern of 

eye movements; rather it seeks to explore how the users actually see the SERP that 

contains different design elements. Therefore, it is more applicable to use a real 

Search Engine Results Page for this study than a mock one.  
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Conditions were applied to the stimuli: 

• All SERPs were taken from an active Google search as a static form and saved in 

the hard drive. The SERP was then altered by using Dreamweaver and Photoshop 

software without any indication of the modified content. The purpose of these 

modifications is to control the number of variables and to make the SERPs the 

same for all participants in all groups, without changing the real presentation of 

the SERP.  

• All SERPs looked like real one but links’ click functions were limited with the 

purpose of preventing unnecessary clicks during the experiment. If the 

participants click on any links they were not supposed to, it will take him/her to a 

page that says, “Thank you; please press F2 to continue”.  

• No familiar results pages were chosen in order to minimise the likelihood of prior 

familiarity and thus not affect the first impression and eye movements.  

• The tested SEPRs were identical for all groups in terms of layout and presentation. 

• The SERPs were modified to suit the lab screen in order to retain the normal 

presentation for all tested SERPs.  

• Most of the previous studies in search engines used SERPs as a static image 

without a scrolling function. In this study, the scrolling function was allowed in 

order to provide a more realistic situation. 

• For the mobile screen, due to the lack of equipment for recording participants’ eye 

movement while using the mobile device, the Google mobile search engine was 

used to attain the search results and then displayed in Internet Explorer 11. A 

mobile interface was designed using Dreamweaver CC 2015 and Photoshop CC 

2015 to simulate the real mobile Google search engine page. This was presented 

on a normal PC screen.  

• Two resolutions were adopted for the sake of the experiment. For the PC SERP 

the display resolutions were set to 1280 X 1024 and for the mobile SERP the 

display resolutions were 480 X 800 in order to imitate the real mobile screen. 

An Area of Interest (AOI) is a region of the screen that is relevant to the research 

questions. This area could be any element of the stimulus like logo, navigation bar, 

pagination, and others. Determining AOIs is crucial for the quantitative analysis and 

for manipulating the eye-tracking metrics (Lazar et al., 2017). There is no rule or 

perfect set for specifying the numbers of AOIs on a stimulus. All depend on the 
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researcher’s vision and the analysis requirements (Bojko, 2013). Tobii Studio 

Software has an integrated automated tool that allows the researcher to divide the 

displayed stimulus into different regions of interest (e.g., top banner, bottom, etc.). 

The system then tracks the participant’s eye movement automatically to calculate 

gaze data by linking the eye gaze with the different areas on the displayed stimuli. 

This process of identifying areas was performed in very early research by Salvucci et 

al. (1999) as a region-based method. 

In this study, eye-tracking software divided each SERP into Area of Interests (AOIs) 

not visible to the participants. These areas of interests were classified based on 

common SERP design such as organic results from one to ten, search box, ads, maps, 

related search, pagination and others. The number of results in each page might differ 

in each SERP. However, the main objective is to maintain the page layout for all users 

as well as maintain the conditions of each page. For example, the plain PC SERP must 

not have any images or elements on the right hand side. Figure 3.8 is a sample of the 

defined AOIs for the plain PC SERP, Figure 3.9 is a sample for PC SERP with rich 

snippets, and Figure 3.10 is a sample for mobile SERP presentation. 
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Figure 3.8 AOIs of the Plain PC SERP          Figure 3.9 AOIs of the Rich PC SERP 
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Figure 3.10 AOIs of the Mobile SERP 
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3.8.5. Procedure 

At first, a quick summary of the eye-tracking device was given verbally or via email 

to let participants known how the device can be used, and they were likewise provided 

with an overall overview of the eye-tracking device and what is expected during the 

eye-tracking study. It was necessary to inform participants of the nature of the eye-

tracking in order for them to understand what the experiment looks like. The moment 

the candidates consented to be a part of this, a schedule was drawn up for them in 

one-hour blocks, which occurred in the Usability Lab. As Purchase (2012) stated, 

each participant should be individually taking part in the experiment to ensure that 

he/she fully understands the tasks and as a result, the data obtained from this 

participant will not be affected by any misunderstanding.  

During the initiation of the experiment, the reason behind the research and the 

procedure they had to undergo were explained to the subjects. After that, they were 

required to give their consent by signing a consent form provided to them (see 

Appendix D) before the test. The primary method of data collection incorporated in 

the study as a cue to how similar or dissimilar visual attention turns out to be, is the 

eye-tracking. The data provided by this are supplemented with the data from 

questionnaires regarding participants’ backgrounds, and questionnaires filled out both 

after the task and after the entire test (post-task and post-test questionnaires). The 

Tobii X2 eye-tracking device was used and had to be calibrated for each participant. 

Tobii Studio software was also used to record all eye-movement data and to analyse 

and visualise the data. Before beginning the experiment, the experimenter showed the 

participants how this device works and gave the participants an exercise with three 

tasks as practice tests to ensure that they are familiar with the experiment procedures 

as well as the eye-tracking device.  

Although the learning effect cannot be totally eradicated, two methods were adopted 

to mitigate and reduce its impact. The first approach was that participants were given 

the tasks in a random order. Training tasks was the second approach, where the 

participant started with practice tasks at the start of the experiment in order to 

understand the nature of the tasks and to get used to them before the real experiment 

started. Participants must not be informed that these tasks are just for practice, thus 

ensuring that participants will be engaging effectively in the training tasks as in the 
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real experiment and to reduce the variability in data collected (Purchase, 2012). 

Finally, the participants were allowed to proceed with the tasks required.  

For each task, a text description was shown to the participants to clarify the purpose 

of the task and which sort of information they should look for. When they are ready, 

they have to click on the start button to trigger the prepared SERPs to show up. This 

experiment was a controlled experiment, for which the instructor provided an initial 

query for each task in order to provide comparable SERPs across participants and 

each participant did the same task. Participants also were not allowed to type anything 

on the keyboard as this can cause eye distractions and lead to loss of eye gaze data. 

In the experiment, participants were required to find the answers for nine queries 

(three queries per SERP as shown in Table 3.1, Table 3.2 and Table 3.3).  

Participants were asked to search the SERP looking for a snippet or link that has the 

most relevant information to answer the query question. As mentioned before, there 

is of course only one best answer for each task and the answer for each task has a 

different position in order to find interesting visual searching behaviour and attention 

as the group were finding the answers. Users had to scroll down to view the results 

ranked from 7 and higher due to the screen size. 

In this experiment, first, the initial queries and corresponding SERP were presented 

to the participant. Tasks were considered as completed when the participant clicked 

on the URL that has the answer of the task and he/she believes the task goal has been 

met. The participants were given unlimited time for each trial. Although it is likely 

that most of the tasks will be performed correctly and there will be a little variations 

in success rate, the length of time taken to complete each task will provide variations 

between conditions (Purchase, 2012). Moreover, to provide more reliable and realistic 

performance data in visual search behaviour and success rate, the experimenter 

informed the participants that if they felt they could not find the answer they can press 

on the next page icon; this would then be considered as an incorrect answer.  

As illustrated in Figure 3.7, after each task and SERP, participants were required to 

complete post-task and post-test questionnaires that were relevant to their levels of 

satisfaction with the task and SERP presented. The goal was to draw a comparison 

between the three groups in terms of satisfaction, preferences, and the reason behind 

their choices regarding the position of the answer or the presentation of the SERP. 
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Finally, all participants were asked to complete the background questionnaire about 

their basic demographic information including age, Internet experience, academic 

background, language and other information about their preference of SERP (see 

Appendix A). 

3.8.6. Data Analysis 

It is essential to plan in advance how to analyse the data and what types of data are 

relevant to the research questions so that there is no conflict in the results and the 

results are particularly meaningful. Because eye-tracking technology produces a huge 

amount of data it would be difficult to deal with them all. Once the data are reordered, 

one step, however, is needed to ensure the robustness and consistency of the data. 

This step involved entering all the data into Excel Software for further refinement by 

deleting all the uncompleted and abnormal data. 

The data were obtained from five metrics that were used to explore the visual search 

behaviour of the three groups; these metrics are: time to first fixation, fixation 

duration, fixation count, gaze plot and heatmaps. Performance was measured by 

recording the time taken to find the answer and number of correct answers. Each 

metric was analysed separately for each task.  

The background questionnaire was analysed and reported in two parts. One part 

concerned the demographic data and the second part concerned the search engine 

experience and preferences (see section 3.3.3.1). Google Forms was used to collect 

and analyse the satisfaction ratings for each participant on each task and SERP.  

Two levels of analysis were used: descriptive and inferential statistical analyses. 

Descriptive analysis was used to describe the data obtained from the eye-tracking 

device by providing tables and graphs using Excel Software. Inferential statistical 

analysis such as ANOVA tests, correlation and Chi-square test were calculated using 

SPSS Software to evaluate all the results. A summary analysis of Study One research 

questions can be seen in Table 3.4. 
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Table 3.4 Summary analysis of Study One research questions 

Study One 
In this experiment, three SERPs were used. Two PC SERPs; one with rich snippets, 
images and elements on the RHS, and the second one was a plain list without images 
and rich snippets. Mobile SERP was the third presentation. Each participant 
performed three tasks on each SERP, which vary in their answers’ positions. 

Research Questions Data Source Proposed data analysis 
1A. Do Arab, English and 
Chinese users’ visual 
search behaviours differ 
when using different 
versions of SERP 
presentation? 

Measuring visual 
searching behaviour 
by collecting 
different eye-
tracking data 
including: 
1) Time to First 
Fixation, 2) Total 
Fixations Durations, 
3) Fixation Count, 4) 
Gaze Plot and 5) 
Heatmaps 

Descriptive analysis for the nine 
tasks by providing tables and graphs. 
 
One-way ANOVA and a 3x3 Mixed 
design ANOVA to examine any 
significant impact of SERP type and 
group type in the fixation duration in 
the four results ranked (Ads, Top, 
Bottom and Right). 

1B. Do Arab, English and 
Chinese users’ task 
performances differ when 
using different versions of 
SERP presentation? 

Measuring the 
performance by: 
1) Time taken to find 
the answer 
2) Success rates; 
number of correct 
answers 

One-way ANOVA with cultural 
group as independent variable and 
time taken until first click as 
dependent variable. 
Chi-square test to find any 
significant association between the 
types of group and their success rate. 
Conduct a 3x3 Mixed design 
ANOVA to investigate the impact of 
group type and SERP type on time 
taken to find the answers. 

1C. Do Arab, English and 
Chinese users’ 
satisfaction ratings and 
subjective views differ 
when using different 
versions of SERP 
presentation? 

Measuring 
participants’ 
satisfaction scores by 
using post-task and 
post-test 
questionnaires 

One-way ANOVA to investigate any 
significant differences in satisfaction 
levels for each group in each task.  

Conduct one-way ANOVA to find 
any significant differences of the 
overall satisfaction ratings between 
groups for each SERP. 

1D. Do Arab, English and 
Chinese users have 
different preferences for 
SERP types? 

Collecting 
participants’ choices 
from the post-test 
questionnaire 

Conduct a Chi-square test to find 
any significant association between 
the types of group and their SERP 
types choices. 
Analysing their reasoning of such 
choices qualitatively by identifying 
themes and presents the data in form 
of graphs. 
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3.9. Study Two: Experimental Design 

This study explores the differences that exist in the eye movements and attention of 

users by exposing them to different websites with different presentations. The aim 

was not to evaluate the presentation itself but rather to elicit the potential differences 

in Arab, English and Chinese users’ attention and preferences when they are viewing 

these websites’ interfaces. Therefore, in order to generalise findings and to broaden 

this study’s exploration, three types of websites’ presentations were selected, each 

with features that distinguished it from others. It should be noted that only the 

homepages of these websites were used as stimuli in the experiment; from here on in, 

webpage word instead of the website is used as the webpage means one page and the 

website is the collections of pages that produce a website. The viewing behaviour was 

examined on these webpages only and not on the whole website.  

The chosen three webpages are as follows: Webpage 1 was rich in images with less 

text, Webpage 2 was rich with text only and Webpage 3 was a mixture of text and 

images and also with an unusual presentation structure. For example, the logo and 

navigation bar of Webpage 3 was in the right hand side to obtain a deep understanding 

of the diversity in users’ eye movement and satisfaction. It was also very important 

that the participants from the three groups have not seen any of the selected websites 

before. This was crucial since the aim was to ensure that the visual elements that can 

influence user satisfaction and shape users’ attention are identified. To minimise the 

prior familiarity with the tested websites, these three websites were selected based on 

the aforementioned criteria, and the website selection procedure is explained in detail 

in section 3.9.2.  

We chose real websites in order to try to derive the real attention and preferences from 

the three groups. This was to make the experiment more natural and realistic rather 

than creating a mock website which might not deliver reliable results. In fact, in the 

experiment, the scrolling was allowed to make the users feel as if they were in a real 

environment. According to Cowen et al. (2002), using real webpages in the 

experiment is more acceptable and delivers more reliable findings rather than 

manipulating the webpage or creating mock websites for the purpose of the 

experiments, which might affect the results.  
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There was less emphasis on task performance than in the first experiment. The 

participants were required to perform just one task which was browsing freely around 

the three types of website interfaces with no set goal or actions. The objective was to 

see how certain people actually see the webpage without searching for items in order 

to reveal their natural viewing behaviours and patterns. As asserted by Bojko (2013), 

the first few seconds of a task with a non-specific goal is important to capture the real 

gaze behaviour and initial attention distributions. Generally, we aimed to answer the 

following questions: 

2A. Do Arab, English and Chinese users have different visual patterns when viewing 

different types of webpage? 

2B. Do Arab, English and Chinese users have different levels of satisfaction when 

viewing different types of webpage? 

2C. Do Arab, English and Chinese users have different preferences for websites’ 

interfaces? 

3.9.1. Experiment Structure 

The same participants in Study One participated in Study Two. A total of 90 users (30 

Arabs, 30 English and 30 Chinese) took part in this experiment after finishing the first 

experiment. After viewing each webpage, the satisfaction questionnaire was given to 

each participant to rate their feelings about the presented website interface and then, 

at the end, the preference question was asked. Moreover, the ‘why’ question posed 

after choosing the preferred website layout required participants to expand on and 

express their choices. Figure 3.11 illustrates how the experiment was organised and 

performed. 
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3.9.2. Stimuli and AOIs 

Although randomisation took place during the experiment, each webpage was given 

a number to differentiate it from the others. Webpage1 was mainly image-based, 

Webpage2 was text-based and Webpage3 was a mixture of images and texts with an 

unfamiliar design layout. The three websites were carefully selected after 

accomplished a two-step procedure. The first step was choosing three website 

presentations under each condition based on our perceptions, so there were nine 

websites in total. The second step involved survey processing. The chosen websites 

were exposed to 20 students from different disciplines and two questions were asked 

after each website was shown. The first question was about the familiarity with this 

website and the second question was about their feelings of the suitability of this 

website for its condition on a 5-point Likert scale (5 = very suitable and 1 = not very 

suitable).  

Once collected, the data were statistically analysed collected and the website that had 

less familiarity and high suitability was selected. This study was not to investigate 

Arab English Chinese 

Online Viewing Behaviour and Preferences 

Experiment 

Webpage1  

Image-heavy 

Webpage2  

Text-heavy 

Webpage3 

 Right-hand sided 
design 

Webpage1 Satisfaction 

Questionnaire 

Webpage2 Satisfaction 

Questionnaire 

Webpage3 Satisfaction 

Questionnaire 

 Preferences Questionnaire 

Figure 3.11 Flow chart of the experiment in Study Two 



Chapter 3 

 122 

how certain elements on the websites’ interfaces affect the visual behaviour of the 

users or examine the website usability but rather to explore how these users in reality 

view these webpages that contain a variety of design elements. Webpage1 (see Figure 

3.12) is the New Scientist website homepage for the International Science magazine 

and it includes many images all over the page. Webpage2 (see Figure 3.13) is the 

Australia Government website and it contains text only with no images. Webpage3 

(see Figure 3.14) is the Discover Southampton website which consists of texts and 

images. 

 
 

Figure 3.12 Webpage1 (Image-heavy) Figure 3.13 Webpage2 (Text-heavy) 
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Figure 3.14 Webpage3 (Right-Hand Sided Design) 

Each stimulus from the tested websites has different numbers of AOIs based on its 

visual elements. There is no perfect set of AOIs for a stimulus and defining AOIs is 

always based on the researcher’s intuition (Bojko, 2013). Webpage1 was divided into 

22 AOIs (Figure 3.15), Webpage2 was divided into 17 AOIs (Figure 3.16) and 

Webpage3 has 19 AOIs (Figure 3.17). Each AOI has a name that is related to its 

position on the page. For example on Webpage3 there are three navigation bars in the 

website interface; therefore, a position name was given to each one like Top Left 

Navigation, Right Navigation and Left Navigation to differentiate between them. 



Chapter 3 

 124 

 

 Figure 3.16 Webpage2 

AOIs    

Figure 3.15 Webpage3 

AOIs     
Figure 3.17 Webpage1 

AOIs 
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Conditions were applied to the stimuli: 

• All stimuli were taken from active websites in static form and saved in the hard 

drive. The website was then altered by using Dreamweaver and Photoshop 

software without any indications of the modified content. The purposes of these 

modifications are in order to control the number of variables and to 

counterbalance the presentation of the websites across groups.  

• All stimuli looked like real website interfaces but all the links were inactive to 

prevent unnecessary clicks during the experiment.  

• No familiar website was chosen in order to minimise the likelihood of prior 

familiarity and thus not affect the first impression and eye movements.  

• The three tested webpages were identical for all groups in terms of layouts and 

presentations. 

• The layouts of websites were modified to suit the lab screen in order to retain the 

normal presentation for all tested websites.  

• Most of the previous studies in viewing behaviour used websites as static images 

without the scrolling function. In this study, the scrolling function was allowed in 

order to provide a more realistic situation. 

3.9.3. Procedure 

Although the two experiments are different in terms of procedure and purpose, 

randomisation was employed in the two experiments. Half of each group started with 

the first study (Chapter 4) and the other half started with the second study (Chapter 5) 

in order to reduce any familiarity and learning effect. As explained in section 3.8.5, 

the experiment was conducted in the Usability Lab in Brighton University, using the 

same laboratory apparatus regarding the eye-tracking device and the screen. The 

consent form was signed before the start of the experiment and then the purpose of 

the study was explained.  

When the recruited participants arrived at the lab, they performed different exercise 

tasks to familiarise them with the eye-tracking device. The browsing task was only 

the task required from participants. Participants were required to freely browse the 

webpage for 30 seconds and in order to motivate them and to trigger their attention, a 

statement that includes a question was shown on the screen before seeing the stimuli. 

The statement was “You are going to see three different websites. After viewing the 
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three websites, you have to answer a question about how bad or good the interface of 

the presented website is and if you can express your opinions about the website 

presentation”.  

The eye-tracking device was set to 30 seconds for each website to be browsed and 

once finished, a satisfaction questionnaire was shown to the participant in the same 

screen to rate their feelings based on the five questions as explained in section 3.3.3.2. 

Only the first 15 seconds of the eye-movement data were collected and analysed. 

Previous researchers have accommodated this timeframe (such as Dong and Lee, 

2008; Josephson and Holmes, 2002b; Pan et al., 2004; Tzanidou, 2006). They asserted 

that 15 seconds is a sufficient time to examine and view a webpage. Moreover, 

according to Bojko (2013), the first few seconds reveal the initial attention 

distributions. This is a crucial period for capturing the gaze behaviour. 

Finally, participants were encouraged to answer the preferences question by choosing 

the most preferred type of website presentation and justifying their judgments. It 

should be noted that before answering this question we expounded and clarified for 

each participant (Arab, English and Chinese) that choosing a preferred website 

interface depends on their vision and opinion in general and not necessarily what they 

have seen during the experiment in order for the results to be as general as possible. 

3.9.4. Data Analysis 

The collected data in this study came from two sources; eye-tracking system and 

questionnaire. Five eye-tracking metrics were used to examine the viewing behaviour 

of the three groups. The metrics are time to first fixation, fixation duration, fixations 

count, heatmap and gaze plot. The questionnaire provided the satisfaction level for 

each participant in each webpage and the preferences of each group. These data were 

analysed descriptively and inferentially and yielded in forms of graphs and tables to 

explore the phenomenon.  

Quantitative statistical tests such as ANOVA and Chi-square were conducted on the 

data beside the descriptive analysis. However, heatmaps add a qualitative flavour to 

the analysis by exemplifying the users’ viewing patterns across the three webpages. 

Moreover, the preferences data were analysed on two levels. The first level includes 

analysing participants’ choices quantitatively and the second level includes analysing 

qualitatively their justifications for such a choice. 
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These statistical data were entered into Excel Software for organisation and cleaning 

processes for any uncompleted and abnormal data. After that, those data were 

transferred to SPSS software to conduct the range of afore-mentioned analysis tests.  

In this study each webpage was analysed and interpreted separately to provide a clear 

discussion for each one. The results were presented in three sections. The first section 

concerns about the analysis results of gaze data that were obtained from the eye-

tracking system. The second section focuses on the satisfaction data and the third 

section presents the preference data. A summary analysis of Study Two research 

questions can be seen in Table 3.5. 

Table 3.5 Summary analysis of Study Two research questions 

Study Two 
In this experiment three websites were used; image-based, text-based and a mixture 
between images and texts. 
Research Questions Data Source Proposed data analysis 
2A. Do Arab, 
English and Chinese 
users have different 
visual patterns when 
viewing different 
types of webpage? 
 

Measuring attention and 
eye movement by 
collecting different eye-
tracking data including: 
1) Time to First Fixation 
2) Total Fixations 
Durations 
3) Fixation Count 
4) Gaze Plot 
5) Heatmaps 

Descriptive analysis for the 
three webpages by providing 
tables and graphs. Visualising 
the time to first fixation and 
explaining qualitatively the 
heatmaps and gaze plots. 
One-way ANOVA to compare 
the effect of group type on 
fixation duration in different 
sections of each webpage. 

2B. Do Arab, 
English and Chinese 
users have different 
levels of satisfaction 
when viewing 
different types of 
webpage? 

Measuring participants’ 
satisfaction by using 
post-test questionnaires 

One-way ANOVA to find any 
significant differences in the 
overall satisfaction ratings 
between groups for each 
webpage. 

2C. Do Arab, 
English and Chinese 
users have different 
preferences for 
websites’ interfaces? 

Measuring participants’ 
preferences by analysing 
the preference question 
in the post-test 
questionnaires and their 
choices’ justifications 

Chi-square test to find any 
significant association 
between the types of group 
and their SERP type choices. 
Analysing their reasoning of 
such choices qualitatively by 
identifying themes and 
presents the data in form of 
graphs. 
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3.10. Ethical Issues 

This study followed the rules required by the University of Brighton’s research ethics 

committee for approval (see Appendix F). The following points were followed during 

conducting the experiment: 

• All participants were required to sign the consent form that includes a clear 

explanation of the experiments’ procedures, the expected outcomes of this 

experiment, and sufficient information about how to access the research 

results. A copy of this form was given to the participant when requested.  

• The participants will remain anonymous throughout the study and only 

research team members as stated in the consent form will access the results of 

this study. 

• This research has to guarantee the participants’ confidentiality and any 

possibility of harm should be clearly stated. Treating the participants equally 

and fairly, and respect the privacy and dignity of participants.  

• The participants should agree to be recorded to obtain their eye movements’ 

data. In addition, participants should be given adequate knowledge and 

understanding about the purpose of the study, the place of this study, tasks that 

need to be done, and the time they need to spend on the tasks. 

• The eye-tracking device is considered as a new experience for most of the 

users. Therefore, we took all the necessary steps to make participants feel 

comfortable and clarify that this device has no harm on their eyesight, as some 

participants were concerned about this issue. Furthermore, participants should 

be part of this study as volunteers and they can withdraw at any time. 

• There are cultural restrictions when inviting Arab women to take part in the 

experiment. Usually Arab women do not prefer to stay alone with an unrelated 

man in a closed room. Therefore, the potential participant should be informed 

in advance that the researcher is aware of these restrictions and she will be 

allowed to bring any family member or friends with her in order to relieve her 

misgivings. 
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3.11. The Research Process Flowchart 
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3.12. Participants’ Background Data 

The background questionnaire described in section 3.3.3.1 elicited straightforward 

demographic information but also elicited information about participants’ searching 

preferences and their general online activities that back up other studies. This is rich 

information about the population, which clarifies the results and strengthens the 

motivation for the studies. 

3.12.1. Participants’ Profile 

Participants’ demographic and background details can be observed in Table 3.6.  

Table 3.6 The Frequency and the percentage of participants’ demographic details across 
three groups 

Questions Category Arabs English Chinese 

Gender Male 
Female 

19 (63%) 
11 (37%) 

12 (40%) 
18 (60%) 

18 (60%) 
12 (40%) 

Age 20-26 
27-33 
34-40 

7 (24%) 
13 (43%) 
10 (33%) 

11 (37%) 
12 (40%) 
7 (23%) 

14 (47%) 
13 (43%) 
3 (10%) 

Education 
Level 

Bachelor 
Master 
PhD 

7 (23%) 
5 (17%) 
18 (60%) 

13 (43%) 
8 (27%) 
9 (30%) 

8 (27%) 
17 (56%) 
5 (17%) 

Overall, 90 participants took part in this study: 30 Arabs, 30 English and 30 Chinese 

national participants. In terms of gender, for Arab participants, 19 (63%) were males 

and 11 (37%) were female. For English participants, 12 (40%) were males and 18 

(60%) were females. For Chinese participants, 18 (60%) were males and 12 (40%) 

were females. As this study seeks to explore the visual search behaviour for both 

genders in general, the diversity in gender type should not affect the results. 

Moreover, most HCI studies used a mixed sample without any concern about the 

validity of results. 

All participants ranged in age from 20-40 to ensure an appropriate comparison as 

described in section 3.6. The participants vary in their educational level and we 

wanted to ensure – particularly for Arab and Chinese participants – that they have 

started at the University and engaged in English texts widely to ensure their ability to 

carry out the tasks with no language issues. The range is limited to the relatively 
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young user, which is acceptable in this case as users older than 40 will have less 

extensive use and experience of the web. 

3.12.2. Technology Background Experience  

There were five questions in this section about the background experience of 

participants in using different technologies such as computers and smartphones. Table 

3.7 shows the details of the first four questions asked in this section for each group. 

Table 3.7 Technology background experience 

Questions Category Arabs English Chinese 
How long have you 
been using computers? 

5-8 years 
8-10 years 
More than 10 years 

1 (3%) 
2 (7%) 
27 (90%) 

1 (3%) 
2 (7%) 
27 (90%) 

- 
8 (26%) 
22 (74%) 

How long have you 
been using 
smartphones? 

2-5 years 
5-8 years 
More than 8 years 

1 (3%) 
13 (43%) 
16 (54%) 

8 (26%) 
8 (26%) 
14 (48%) 

1 (3%) 
20 (67%) 
9 (30%) 

I mostly access the 
Internet using 

Computers 
Smartphones 
It varies 

7 (24%) 
13 (43%) 
10 (33%) 

6 (19%) 
10 (33%) 
14 (48%) 

4 (13%) 
16 (54%) 
10 (33%) 

How many hours per 
day do you spend on 
the Internet? 

1-2 hours 
2-3 hours 
3-4 hours 
More than 4 hours 

- 
2 (6%) 
7 (24%) 
21 (70%) 

3 (10%) 
3 (10%) 
8 (26%) 
16 (54%) 

- 
4 (13%) 
6 (20%) 
20 (67%) 

The first question was asking each participant about his/her experience in using 

computers. In total, 27 (90%) participants from the English and Arab groups had used 

computers for more than 10 years. Only three English and Arab participants had used 

computers for less than 10 years. Around 74% of Chinese participants had used 

computers for more than 10 years and (26%) participants had used computers from 8 

to 10 years.  

The second question focused on participant’s experience in using smartphones. The 

smartphone describes any device that gives one the ability to execute some functions 

such as calling, browsing the Internet, storing information and running software 

applications. The majority of Arab (54%) and English (48%) participants had more 

than eight years of experience in using smartphones, whereas only 30% of Chinese 

participants have this experience. The majority of Chinese participants (67%) had 5-

8 years of experience of smartphones; 43% of Arab participants and 27% of English 

participants also reported 5-8 years of experience. Only 3% of Arab and Chinese 
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participants had 2-5 years of experience, whereas around 24% of English participants 

reported this period of experience. 

The third question focused on which device participants mostly use to access the 

Internet. Almost half of the Arab participants (43%), more than half of Chinese 

participants (54%), and only 33% of the English participants used smartphones. Ten 

participants (33%) from the Arab and Chinese groups said it varies between 

computers and smartphones, and this was more for English participants (43%). The 

minority from all groups used computers to access the Internet. The fourth question 

wanted to know the hours spent on the Internet per day. More than the half of Arabs, 

English and Chinese spent more than four hours a day (70%, 54% and 67%, 

respectively), and more than 20% from each group spent no less than three hours a 

day. None of the Arab and Chinese respondents used the Internet for less than two 

hours a day. Table 3.7 shows the details of each question asked in this section for each 

group.  

From these data, we can see that the vast majority of participants have extensive 

experience in using technologies and the Internet due to their young age. Moreover, 

it is apparent from this table that a small number of participants use the computer to 

access the Internet, while the mobile has the largest share. This also shows how people 

from all over the world engaged more with advanced technology than with 

conventional devices. 

The final question in this section focuses on the types of activities participants usually 

carry out on the Internet and the three groups’ answers are illustrated in Figure 3.18.  
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Figure 3.18 Arab, English and Chinese participants’ answers 

The large majority of participants from each group use the Internet for searching for 

information using search engines such as Google, do social networking such as 

Facebook, YouTube, Twitter, etc., and communication like emails. It appears from 

Figure 3.18 that Arabs are not a big fan of Blogs and Games on the Internet. Chinese 

participants seem to be the group that utilises the Internet most frequently compared 

to the Arab and English groups.  

In conclusion, all participants were well educated and had experience in Internet use 

whether via computers or smartphones. All groups generally utilise the Internet for 

searching information, social networking and communicate with others. It has been 

noted that Arab and Chinese participants use smartphones more than computers for 

accessing the Internet and the vast majority of all groups spent more than four hours 

a day on the Internet. The sample is therefore relatively homogeneous, giving 

confidence in the results. 

3.12.3. Search Engine Use  

This section of the questionnaire contains five questions to capture information about 

participants’ use of search engines in order to see which search engines they use 

frequently, how often they use search engines, and on which device. The participants’ 

answers for the four questions can be observed in Table 3.8.  
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Table 3.8 Search Engine Use 

Questions Category Arabs English Chinese 

How often do you use 
search engines? 

Several times a day 
Once or twice a day 
Several times a 
week 

28 (93%) 
2 (7%) 
- 

26 (86%) 
2 (7%) 
2 (7%) 

26 (87%) 
4 (13%) 
- 

I mostly search for 
information via search 
engines using 

Computers 
Smartphones 
It varies 

11 (37%) 
11 (37%) 
8 (26%) 

10 (33%) 
6 (20%) 
14 (47%) 

11 (37%) 
8 (26%) 
11 (37%) 

How often do you use 
search engines on 
computers? 

Several times a day 
Once or twice a day 
Several times a week 
Once a week 
Rarely/Never 

24 (80%) 
1 (3%) 
2 (7%) 
2 (7%) 
1 (3%) 

22 (74%) 
5 (16%) 
3 (10%) 
- 
- 

19 (64%) 
8 (26%) 
3 (10%) 
- 
- 

How often do you use 
search engines on 
smartphones? 

Several times a day 
Once or twice a day 
Several times a week 
Once a week 
Rarely/Never 

18 (60%) 
6 (20%) 
2 (7%) 
3 (10%) 
1 (3%) 

19 (64%) 
7 (23%) 
2 (7%) 
1 (3%) 
1 (3%) 

21 (70%) 
6 (20%) 
3 (10%) 
- 
- 

 

The first question was about the use of search engines. Almost all participants from 

each group use search engines daily and only 7% of English participants reported that 

they access search engines several times a week. The second question focuses on 

which device users frequently use to access search engines. Computers and 

smartphones were used equally for Arab participants (37%) to use search engines on, 

and 26% said it varies. Around 47% of English users said it varies, 33% said they use 

computers, and only 20% use search engines on smartphones. Equal percentages 

(36%) was seen also in Chinese users’ answers in using computers and who said it 

varies, whereas 28% named smartphones.  

The third and fourth questions focus on how often search engines are used on 

computers or smartphones. A high percentage of responses from each group indicated 

that they use search engines on computers and smartphones daily. A small percentage 

of Arab, English and Chinese participants (7%, 10% and 10%, respectively) said that 

they use computers weekly for searching information. One participant each from the 

Arab and English groups reported they rarely use search engines on smartphones. 

Also a small percentage from each group reported that they use smartphones weekly 

to access search engines.  



Chapter 3 

 135 

It can be noticed from the data gathered that almost all participants from each group 

use search engines daily to search for information, whether using computers or 

smartphones such as a mobile. This is a clear indication of the importance of search 

engines in the daily life of everyone in the world. It has become one of the leading 

activities that people perform to fulfil their goals. 

The last question in this section (as shown in Figure 3.19 and Figure 3.20) concerns 

the types of search engines that participants used before and which one(s) they used 

most.  

 

Figure 3.19 Percentage of Arab, English and Chinese users visited different types of Search 
Engines 

 

Figure 3.20 The most frequent used of Search Engines by the three groups 
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As illustrated in Figure 3.19, the search engines named by participants as frequently 

used are: Google, Bing, Yahoo and Baidu reported only by Chinese participants. 

Almost half of the Arabs and around 60% of English have used Yahoo and 

surprisingly only 12% of Chinese group named this search engine. Bing is considered 

as the second most popular search engine in the world (EBusiness, 2018a) and in this 

research more than 50% of participants in each group reported that they use Bing 

besides Google for information retrieval. Other search engines were also named by a 

few participants, such as DuckDuckGo, AOL and Ask. 

Figure 3.20 shows that Arab and English participants named Google as the most 

frequently used search engine that they use to search for information. This is not 

surprising, as Google is the most popular search engine in the world (EBusiness, 

2018a), and many previous studies in the industrial and academic fields use Google 

results pages for their experiments. A few English and Arab participants named Bing 

as their first choice, whereas the Chinese named Baidu as their most frequently used 

search engine. Baidu is the dominant search engine in China (Social, 2017) which this 

study confirmed as well. However, all Chinese participants have used Google before 

and are familiar with it. In addition, many of them stated in the comment section that 

Google has the largest share while studying in the UK and particularly when acquiring 

English information related to this study. It is encouraging to compare this finding 

with that of Fu and Karan (2015) who examined the information seeking behaviour 

on a large scale of Chinese college students in China and abroad. They stated that the 

more the English proficiency of Chinese individuals is and the longer they stay 

abroad, the more inclined they are to use English Google. The reason is that English 

Google provides a variety of uncensored resources and is more useful in acquiring 

academic articles. Fu and Karan found also that Baidu is more popular in Chinese 

society due to its extensive Chinese resources and users are familiar with its interface. 

Yahoo does not seem popular in China, as only a low percentage of Chinese 

participants had visited this search engine before. Although there are two Arabic 

search engines on the Internet, no one from among the Arab participants said that they 

have visited those types of search engines before.  
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3.12.4. User Satisfaction with and Preference for Search Engines 

The data reported in this section were gathered from the background questionnaire 

and were collected from Arab and Chinese participants only. The aim is to elicit the 

differences in language preferences between Arabs and Chinese regarding searching 

information and search engines. To date, however, there have been few comparative 

studies to evaluate the differences in users’ satisfaction towards search engines from 

Arab and Chinese perspectives. Most of the established studies were on English users 

or Arab users only such as Aldayel and Ykhlef (2013) and Gross (2014) or Chinese 

users in comparison with European users such as Vuylsteke et al. (2009, 2010). 

Therefore, there is no comparative study against which to juxtapose these.  

According to Qutub (2008) Arabs have a similar cognitive style to East Asian people. 

Both groups are considered as holistic people whereas Westerners are analytic people 

(see section 2.4). One aim in this research is to find out whether holistic people still 

have the same attitudes and satisfaction levels towards search engines despite national 

differences and to what extent they are satisfied with the results obtained from their 

language and from the English language.  

Five questions are posed to explore any possible differences between the two groups 

in terms of the preferred language of the search engine interface and the preferred 

language in searching. Moreover, the aim is to find out to what extent they are 

satisfied with the results obtained from their native language and from the English 

language. The three most popular search engines (Google, Bing and Yahoo) are 

multilingual search engines which offer users the option to select the preferred 

language – whether English, Arabic or Chinese – in choosing the interface and 

searching language. It has been claimed that search retrieval is oriented mainly toward 

English (Bar-Ilan and Gutman, 2005; Komlodi and Caidi, 2016). Hundreds of 

millions around the world speak English as a second language, while the native 

speakers of English language are much smaller populations. Therefore, it is crucial to 

explore the preferences and satisfaction of non-native English users with the various 

aspects of search engines. In the following sub-sections, the data are interpreted along 

with a discussion where relevant and possible.  
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3.12.4.1. Search Engine Preferences 

In this part of the questionnaire, Arab and Chinese participants were questioned about 

their preferred language interface of search engines and which language they prefer 

to use when searching for information. The results are presented in Figure 3.21. 

 

Figure 3.21 Preferred search engines interface from Arab and Chinese perspectives 
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but preferred the interface to be displayed in the English language.  

These results are in line with Gross (2014) who examined the Arabs’ satisfaction 
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(Arabic and English). On the other hand, Chinese participants have different 

preferences. The vast majority of Chinese (80%) preferred the interface to be 

displayed in their native language, and 20% liked to see both languages but mostly 

preferred their native language. The dominant search engine in China is Baidu (Social, 

2017) which offers only a Chinese language display. Since Google stopped its service 
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itself a powerful information-searching tool. As a result, these days, Baidu is the most 
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popular search engine in China and it is purely Chinese (Xie, 2017). This could be the 

reason behind their choice.  

In the second question, the participants were asked about the language they prefer in 

writing queries and searching for information in search engines.  

 

 

Figure 3.22 Preferred language for writing queries in search engines 

As can be seen in Figure 3.22, Arabs still favour the English language over the Arabic 

language even in writing queries. More than half of Arabs (59%) preferred to search 

in the English language, while only 7% use both languages but mainly with the Arabic 

language and 30% mainly with the English language. In contrast, the large majority 

of Chinese (83%) favour their native language when writing queries and searching 

for information. Only 17% preferred to use both languages in writing queries, while 

10% preferred the Chinese language over the English Language and only 7% prefer 

the English language over their native language. Surprisingly, only 4% of the Arab 

participants named the Arabic language as the favoured language to search in and, on 

the other hand, no one from the Chinese group named English only as their preferred 
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There are a number of possible explanations for this. It can be suggested that Arabs 
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to the difficulties of the Arabic language; also, it might prove challenging to describe 

the terms that users want to search for. IR systems find the morphological and 

semantic structure of the Arabic language particularly problematic for a variety of 

reasons. This could influence how people use search engines and how satisfied they 

are with the results. One semantic problem when searching for information is 

diglossia. Importantly, the majority of Arabic words originate from tri-radical roots 

and are formed in accordance with certain patterns. It is believed that there are 

approximately five million words in the Arabic language that are derived from the 

region of 11,300 roots. It is for this reason that redundancy is considerably higher in 

Arabic than is the case in English (Al-Maimani et al., 2011).  

3.12.4.2. Users’ Satisfaction with Search Engine Results 

Three questions in this section were given to the Arab and Chinese participants to 

identify any significance in their subjective judgements of the search engines’ results. 

This study does not evaluate the quality of information retrieval; rather its intention 

is to assess from the Arab and Chinese perspectives their satisfaction level generally 

with the results obtained from search engine search. The first question focuses on 

which language (English or their native languages – whether Arabic or Chinese) 

participants usually received better and more accurate results from when they search 

for information. Responses from all Arab and Chinese respondents are illustrated in 

Figure 3.23. 

 

Figure 3.23 Arab and Chinese choices of the language that provides better and more 
accurate results 
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The graph in Figure 3.23 shows that the vast majority of the Arab respondents (88%) 

said that usually English results are more reliable and accurate, while only 3% said 

both Arabic and English results are good but mostly with Arabic results, and the same 

percentage (3%) said both languages are the same. A small number of respondents 

(6%) also said that they usually received accurate results from both languages but 

mostly in English and none of the Arab participants named their native language as 

their best option.  

On the contrary, slightly more than half of Chinese respondents (54%) said that they 

receive the most accurate and perfect results if they are in the Chinese language, 

whereas only 6% think that English results are more accurate: 10% said that both of 

them are the same and 6% said that Chinese results are more reliable in general.  

The second question asked the two groups about their levels of satisfaction with the 

results obtained in their native language (Arabic - Chinese). The third question asked 

how Arab or Chinese participants feel about the results they received in the English 

language. They were prompted to indicate their choice on a 5-point Likert scale from 

“Always” to “Never”. The results for both questions are shown in Figure 3.24 and 

Figure 3.25. 

 

Figure 3.24 Participants' levels of satisfaction with Arabic or Chinese search results 
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(63%) feel that the results received from Chinese queries always satisfied them, while 

37% said often. None of the Chinese respondents feels that they are sometimes, rarely 

or never satisfied with the results. On the other hand, the following question was about 

how they judged their level of satisfaction with the results they obtained from English 

queries and their answers are illustrated in graph form in Figure 3.25. 

 

Figure 3.25 Participants' levels of satisfaction with English search results 
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them, and 36% said that they are often satisfied with English search results. For 
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said that sometimes the received English search results were satisfactory. 

In conclusion, although the background data were not answering a specific research 

question, these findings suggest interesting disparities of language preferences in 

searching and search engine interface language.  

The results from this questionnaire make it immediately evident that Arabs have more 

trust in the English language both in terms of the preferred language in displaying the 

search engine interface and writing queries in search engines to search for 

information. Arabs have high satisfaction levels with the English language and they 

trust the English results more than they trust the Arabic results. On the contrary, 

Chinese have opposite subjective views. They have more trust in their Chinese 

language and the results they obtained from their native language. The majority of 

them preferred to use their native language for searching and accessing the search 
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engines. The reasons behind this might be because the dominant websites in China 

are originally created in China and directed to the Chinese people only. For example, 

since the closure of Google in 2010, Baidu search engine has fought very hard to gain 

Chinese attention and offer the same services that Google offers. As a result, Baidu 

nowadays holds 80% of the market share in China according to (MarketingToChina, 

2018).  

Therefore, Chinese people had not the chance to use other products in their domestic 

software in contrast to Arab users where the most famous websites are originally 

produced in English countries. However, Baidu and Google have almost identical 

page layouts (Wire, 2008). We believed that studying in the UK might influence Arab 

users’ judgments on answering the satisfaction questions regarding the search 

engines; however, Chinese users’ answers reflected contradictory findings to our 

assumption. They still have tendency to prefer their native language over the English 

language. 

The findings provide empirical confirmation to support this exploratory study to find 

out the visual search behaviour of Arab people while searching the English Google 

search results. Moreover, comparing three groups with different preferences and 

satisfaction can lead to interesting findings. A more extensive study would be 

interesting. Future studies on the current topic are therefore recommended.  

3.13. Chapter Conclusion 

This chapter has discussed the methodology and described the data collection 

methods used in this research. The research is quantitative in nature while the 

heatmaps and the comments from the preferences data add a qualitative flavour to the 

analysis. The chapter gave details of the eye-tracking metrics and questionnaire types 

employed during and after the experiments. The thesis is divided into two studies with 

distinct aims, and the experimental design for each study was introduced in detail. 

Recruitment of participants and sampling for this research was also presented in this 

chapter.  

In the last section, the background data of the participants regarding their 

demographic information, their experience in using technology such as computers and 

smartphones, and their experience in using the Internet and undertaking web activities 

(i.e. searching the web) were presented The second part of this section strengthened 
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our motivations for conducting the experiments as it explored the Arab and Chinese 

users’ preferences in general towards seeking information in terms of the preferred 

language for the search engine interface and writing queries. Moreover, the extent to 

which they are satisfied with the results they obtained while searching for information 

in their native language and English language was examined. The next chapter 

analyses and outlines the results gathered from the first experiment, and these provide 

the first basis for the discussion chapter. 
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CHAPTER 4: STUDY ONE RESULTS – VISUAL 

SEARCH BEHAVIOUR, PERFORMANCE AND 

SATISFACTION 

4.1. Introduction 

The aim of the chapter is to present and analyse the subjective and objective data 

obtained from the first experiment. Specifically, data from the eye-tracking activity 

and questionnaires were analysed and are presented in the forms of tables and graphs 

in this chapter. Most of the data are visualised data and include descriptive and 

inferential statistical analyses, which are considered the main components of the 

overall analysis. 

The eye-tracking findings presented in this chapter are divided based on the 

presentation types; plain PC SERP, rich PC SERP and mobile SERP. Under each 

type, the results were reported descriptively before the comparative analysis for the 

visual behaviour and performance. The subjective data obtained from the 

questionnaires were divided into satisfaction data and preferences data and were 

explained quantitatively and qualitatively. A modified form of this chapter’s content 

has been published in Alsaffar et al. (2017) and Alsaffar et al. (2018a). 

4.2. Eye-tracking Results 

As described previously, the experiment was conducted using three different SERP 

presentations. Each is described separately below for clarity of the results. As 

described in previous sections, each presentation has been used to perform three 

different tasks by three groups, i.e. English, Arab and Chinese participants. 

4.2.1. Plain PC Search Engine Results Page 

As shown in Figure 4.1, the pages for the three tasks were divided mostly into a 

similar number of AOIs (area of interests). Each task’s page in this SERP type shares 

mostly the same presentation in terms of the number of items displayed.  
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Figure 4.1 An example of the defined AOIs in the Plain PC SERP 



Chapter 4 

 147 

As described previously in Chapter 3, 30 participants from the Arab group (ARB), 

English group (ENG) and Chinese group (CHI) were required to find a piece of 

information that answers the question asked in each task. Three tasks were analysed 

under this type of SERP, which are Task1 (T1), Task2 (T2) and Task3 (T3). The 

question in T1 was “Find the Instagram account for Adobe Photoshop” and the answer 

was located on the middle of the screen. The T2 question was “How many followers 

does Brighton University have on Twitter” and the answer was from the top organic 

results. The T3 was asked participants to “Find the homepage of Thrifty Company” 

and the answer was at the bottom part of the screen.  

As shown in Figure 4.1 the pages in each task share a similar presentation in terms of 

the number of results presented and the conditions applied such as no images. Each 

task page was divided into AOIs by using the definition tool to identify exactly where 

participants are looking to make sense of the data obtained and to make appropriate 

comparisons of the data. This also allowed us to explore whether the three groups 

have similar or different patterns in finding the answers that are located in different 

positions. Each metric from the aforementioned is described separately for the three 

tasks.  

4.2.1.1. Total Fixation Duration 

This metric was used to calculate the total time of fixation in each AOI. Table 4.1 

presents the percentage of participants viewing each AOI, mean fixation duration, 

total of fixation duration, and its percentage for all groups in the three tasks.  

The average fixation duration in T1 for Arab participants is 14 seconds, English 

participants is 9 sec and Chinese participants is 15 sec. In T2, the Chinese had the 

highest average fixation duration (11.73 sec) followed by Arabs (6.55 sec) and then 

English (4.34 sec). As the answer was at the bottom, T3 received the highest fixation 

duration for all groups (Arab = 20.35, English = 10.14 and Chinese = 23.40) compared 

to T1 and T2. Chinese participants had the highest fixation duration across the three 

tasks.  

The SERP in T1 has three ads on the top. Almost one third (32%) of ARB fixation 

duration was spent on those ad results and CHI spent more time as well (40%), while 

the ENG spent (26%) which is less than the other two groups. The longest fixation 

duration for all groups was on Result5 AOI as it was the answer of the task. In the last 
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three results ARB and ENG spent almost (11%) of their fixation, whereas the CHI 

did not look at those results. Notably, Chinese read everything in detail, which gives 

them the opportunity to find the answer and not continue to the end of the results. It 

should be noted that the second Ad2 result has received more fixations than Ad1 and 

Ad3 from all groups.  

In terms of T2, Result2 tended to be the most viewed by all groups, as it was the 

answer to the question. More than 12% of CHI fixations duration were on the last 

three organic results (Result8, Result9 and Result10), while no ARB and ENG looked 

at these AOIs. Ad1, Ad2 and Result1 received more than 40% of fixation duration 

from all groups. Interestingly, the AOIs after Result4 did not receive any fixation from 

ENG and for ARB after Result7, while CHI continued in their fixations until the 

Related Search AOI. CHI might think that the first three of four results are always ad 

results; therefore, they spent a long fixation time around the page.  

Lastly, T3 had the highest fixation duration from all groups due to the lowering of the 

answer position. Ad1 AOI received more than 10% of ARB and ENG fixation 

duration, whereas CHI gained only 4.4%. However, 14.5% of CHI fixation duration 

was on Ad2. Generally, all groups in all tasks fixated more on the ad results and the 

top three organic results.  
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Table 4.1 Fixation duration data for Task1, Task2 and Task3 

 

Task 1 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage 
of Arabic 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 

Duration

Percentage 
of English 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 

Duration

Percentage 
of Chinese 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 

Duration
Logo 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%

Search Box 13% 0.9 3.5 0.7% 10% 0.2 0.6 0.2% 0% 0 0.0 0.0%
NavBar 37% 0.66 7.3 1.5% 20% 0.8 4.5 1.7% 22% 0.6 5.0 1.3%

Ad1 93% 1.33 32 7.6% 73% 0.7 14.8 5.6% 89% 0.8 34.5 7.2%
Ad2 97% 2.43 62 14.3% 97% 1.1 32.6 12.4% 89% 2 76.3 17.4%
Ad3 97% 1.61 36 9.4% 93% 0.8 22.4 8.5% 100% 1.5 67.1 15.4%

Result1 100% 1.8 48 10.8% 80% 0.9 21.1 8.1% 100% 1.4 60.3 14.0%
Result2 97% 1.42 31 8.4% 93% 0.8 23.6 9.0% 67% 1.1 31.8 7.4%
Result3 73% 2.1 35 9.2% 93% 0.8 22.5 8.6% 89% 0.6 26.8 5.7%
Result4 87% 1.9 39 9.8% 87% 0.9 22.8 8.7% 89% 0.8 31.5 7.2%
Result5 87% 2.1 54.1 10.9% 87% 1.5 39.9 15.2% 89% 2.3 93.1 20.6%
Result6 53% 1.1 18 3.6% 50% 0.7 10.9 4.2% 44% 0.8 20.9 3.7%
Result7 33% 1 10.1 2.0% 33% 0.6 5.6 2.1% 0% 0 0.0 0.0%
Result8 30% 3 26.8 5.4% 30% 1 8.9 3.4% 0% 0 0.0 0.0%
Result9 27% 1.9 13.4 3.0% 23% 1.7 11.7 4.5% 0% 0 0.0 0.0%

Result 10 27% 1.6 12.5 2.5% 27% 1.3 10.6 4.0% 0% 0 0.0 0.0%
Related Search 13% 0.58 2.3 0.5% 20% 1.5 9 3.4% 0% 0 0.0 0.0%

Pagination 7% 0.4 0.8 0.2% 0% 0 0 0.0% 0% 0 0.0 0.0%
TOTAL 431.8 100% 261.5 100% 447.3 100%
Task 2 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage 
of Arabic 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 

Duration

Percentage 
of English 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 

Duration

Percentage 
of Chinese 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 

Duration

Logo 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%
Search Box 0% 0 0 0.0% 7% 0.2 0.4 0.3% 0% 0 0.0 0.0%

NavBar 13% 0.8 3.2 1.6% 13% 0.2 0.9 0.7% 11% 0.4 1.3 0.4%
Ad1 83% 1.26 31.3 16.0% 80% 0.5 13.1 10.1% 89% 1.3 34.3 9.8%
Ad2 93% 1.26 35.3 18.0% 93% 0.8 22.1 17.0% 89% 1.6 42.2 12.0%

Result1 100% 1.14 34.2 17.4% 90% 0.8 21.8 16.8% 100% 1.4 41.6 11.8%
Result2 90% 2.81 76.1 38.8% 83% 2.5 62.1 47.8% 100% 3.2 95.0 27.0%
Result3 30% 1.01 9.2 4.7% 37% 0.6 7 5.4% 67% 1.5 29.7 8.4%
Result4 7% 1.05 2.1 1.1% 13% 0.7 2.8 2.2% 33% 2 19.8 5.6%
Result5 7% 0.8 1.6 0.8% 0% 0 0 0.0% 33% 1.4 13.9 3.9%
Result6 7% 0.8 1.6 0.8% 0% 0 0 0.0% 22% 1 6.6 1.9%
Result7 7% 0.9 1.8 0.9% 0% 0 0 0.0% 22% 2.9 19.1 5.4%
Result8 0% 0 0 0.0% 0% 0 0 0.0% 22% 1.8 11.9 3.4%
Result9 0% 0 0 0.0% 0% 0 0 0.0% 22% 3.2 21.1 6.0%
Result10 0% 0 0 0.0% 0% 0 0 0.0% 22% 1.8 11.9 3.4%

Related Search 0% 0 0 0.0% 0% 0 0 0.0% 22% 0.5 3.3 0.9%
Pagination 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%

BottomPart 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%
TOTAL 196.4 100% 130.2 100% 351.8 100%
Task 3 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage 
of Arabic 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 

Duration

Percentage 
of English 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 

Duration

Percentage 
of Chinese 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 

Duration

Logo 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%
Search Box 0% 0 0 0.0% 3% 0.6 0.6 0.2% 0% 0 0.0 0.0%

NavBar 30% 0.6 5.3 0.9% 7% 0.3 0.6 0.2% 11% 0.3 1.0 0.1%
Ad1 97% 2.23 64.9 10.6% 87% 1.2 31.9 10.5% 100% 1 31.0 4.4%
Ad2 97% 1.9 55 9.0% 87% 1 25.7 8.5% 100% 3.4 101.6 14.5%

Result1 90% 1.53 41.3 6.8% 83% 0.7 17 5.6% 100% 1.6 47.5 6.8%
Result2 97% 1.5 43.6 7.1% 80% 0.5 12.6 4.1% 100% 2 59.4 8.5%
Result3 90% 1.7 44.6 7.3% 77% 0.7 15.5 5.1% 100% 2.3 67.3 9.6%
Result4 97% 1.43 41.7 6.8% 80% 0.8 18.3 6.0% 100% 2 58.4 8.3%
Result5 80% 1.42 33.9 5.6% 77% 0.8 18.8 6.2% 100% 1.7 50.8 7.2%
Result6 83% 1.4 34.9 5.7% 80% 0.6 13.9 4.6% 89% 1 25.4 3.6%
Result7 90% 1.2 32.4 5.3% 90% 0.9 24 7.9% 78% 0.7 16.2 2.3%
Result8 77% 0.8 18 3.0% 60% 0.5 9.7 3.2% 89% 0.8 21.8 3.1%
Result9 97% 1.24 36.1 5.9% 73% 0.8 17.3 5.7% 89% 1.4 36.0 5.1%
Result10 90% 1.6 43.1 7.1% 80% 0.8 19.6 6.4% 89% 1.5 38.6 5.5%
Result11 80% 1.6 38.4 6.3% 73% 0.8 17.3 5.7% 78% 1.3 31.0 4.4%
Result12 93% 2.3 64.1 10.5% 93% 1.7 46.3 15.2% 89% 3 80.5 11.5%
Result13 40% 0.8 9.5 1.6% 43% 0.7 9.1 3.0% 33% 1.8 18.2 2.6%

Related Search 17% 0.6 2.8 0.5% 13% 1.5 6 2.0% 11% 4.2 13.9 2.0%
Pagination 7% 0.4 0.8 0.1% 0% 0 0 0.0% 11% 1 3.3 0.5%

BottomPart 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%
TOTAL 610.4 100% 304.2 100% 701.9 100%
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4.2.1.2. Fixation Count 

This metric calculates the number of fixations on each AOI. Figure 4.2 (a, b and c) 

presents the fixation count for each group in each task. Abbreviations were applied to 

the names of AOIs such as SB=Search Box, RS= Related Search and 

PNo=Pagination. The total fixation count for Arab, English and Chinese participants 

in T1 are 1090, 873 and 1113, respectively, in T2 they are 597, 475 and 924, 

respectively, and in T3 they are 1878, 960 and 1974, respectively. 

 

 

(a) 

 

(b) 

SB Nav Ad1 Ad2 Ad3 R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 RS PNo
Arabs 4 10 71 148 112 121 96 112 122 130 38 20 52 25 18 8 3
English 3 13 43 107 85 69 78 80 86 120 36 23 26 33 32 30 0
Chinese 0 20 75 139 139 142 89 87 110 246 66 0 0 0 0 0 0
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SB Nav Ad1 Ad2 R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 RS
Arabs 0 13 87 117 100 204 44 9 4 7 6 0 0 0 0
English 2 4 36 84 72 181 37 10 0 0 0 0 0 0 0
Chinese 0 3 92 100 113 205 73 47 40 23 53 43 76 40 17
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(c)  

Figure 4.2 Fixation count in Task1 (a), Task2(b) and Task3(c) 

It is evident from the above figures that ENG had the lowest fixation count across the 

three tasks compared to ARB and CHI. Moreover, results (AOIs) that were located 

on the top always received more fixations than those found at the bottom unless the 

answer of the task required the participant to scan through the bottom of the results. 

4.2.1.3. Time to First Fixation and Gaze Plot 

Time to first fixation metric was used to identify which part of the page was noticed 

first; whether Arab, English and Chinese participants have similar patterns regarding 

the different areas of the page; and how long it takes to notice the different parts of 

the page presented. The graphs in Figure 4.3 (a, b and c) describe the time taken until 

the participant noticed each AOI in T1, T2 and T3. Table 4.2 presents the order of 

AOIs that were first viewed by each group in each task. In analysing this metric, the 

navigation bar and search box AOIs were combined to one AOI named Top due to 

the small space between them.  

SB Nav Ad1 Ad2 R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 RS PNo
Arabs 0 19 199 161 120 143 137 114 107 100 90 57 125 122 126 196 42 14 3
English 2 2 97 75 53 42 44 64 64 48 71 30 50 56 66 142 27 18 0
Chinese 0 3 116 247 119 169 178 149 146 74 55 53 108 135 99 222 43 46 7
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(a) 

 

(b) 

 

(c) 

Figure 4.3 Time to first fixation in Task1 (a), Task2 (b) and Task3 (c) 

Logo Top Ad1 Ad2 Ad3 R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 RS PNo
Arabs 0 4.78 1.5 0.44 2.22 5.26 7.29 8.52 9.47 12.36 15.08 15.72 17.2 17.65 19.73 34.4 36.5
English 0 1.35 1.91 0.36 1.16 3.08 3 4.43 4.96 7.68 6.56 8.16 7.11 9.84 9.75 10.42 0
Chinese 0 0.6 1.81 0.69 1.46 3.7 5.39 5.12 8.51 7.69 9 0 0 0 0 0 0
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Logo Top Ad1 Ad2 R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 RS PNo
Arabs 0 0.83 0.54 0.32 2.88 3.89 5.02 5.9 8.95 7.95 4.9 0 0 0 0 0
English 0 6.83 0.77 0.44 1.28 2.67 2.47 3.35 0 0 0 0 0 0 0 0
Chinese 0 1.3 0.6 0.06 2.97 4.74 5.84 11.1 12.6 16.2 16.17 19.1 21.1 22.43 25.87 0
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Logo Top Ad1 Ad2 R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 RS PNo
Arabs 0 9.36 0.26 1.54 4.09 5.14 7.96 8.43 9.91 11.42 12.78 15.5 15.02 16.95 17.25 19.69 20.06 20.2 19.7
English 0 3.45 0.33 0.47 1.5 2.02 3.34 4.08 4.1 5.53 6.82 7.5 8.21 7.89 8.7 9.74 12.62 15.45 0
Chinese 0 2.3 2.52 0.54 3.32 5.09 7.27 8.55 9.31 12.92 16.12 15.87 16.73 18.21 22.68 21.72 24.18 38.3 54.4
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Table 4.2 Fixation order for each group in Task1, Task2 and Task3 

 Task1 Task2 Task3 
Order ARB ENG CHI ARB ENG CHI ARB ENG CHI 

1st Ad2 Ad2 Top Ad2 Ad2 Ad2 Ad1 Ad1 Ad2 
2nd Ad1 Ad3 Ad2 Ad1 Ad1 Ad1 Ad2 Ad2 Top 
3rd Ad3 Top Ad3 Top R1 Top R1 R1 Ad1 
4th Top Ad1 Ad1 R1 R3 R1 R2 R2 R1 
5th R1 R2 R1 R2 R2 R2 R3 R3 R2 
6th R2 R1 R3 R7 R4 R3 R4 Top R3 
7th R3 R3 R2 R3 Top R4 Top R4 R4 
8th R4 R4 R5 R4  R5 R5 R5 R5 
9th R5 R6 R4 R6  R7 R6 R6 R6 

10th R6 R8 R6 R5  R6 R7 R7 R8 
11th R7 R5    R8 R9 R8 R7 
12th R8 R7    R9 R8 R10 R9 
13th R9 R10    R10 R10 R9 R10 
14th R10 R9    RS R11 R11 R12 
15th RS RS     R12 R12 R11 
16th PN      PN R13 R13 
17th       R13 RS RS 
18th       RS  PN 

 

Presenting all the gaze plots for all participants for each group in one image is not 

very useful due to the high dot density. In this study’s experiment, the gaze plots are 

varied and it would be difficult to come up with a representative gaze plot for all 

participants in each group; also, it could be difficult to detect the patterns. Therefore, 

a method was adopted from Bojko (2013) to create an average gaze plot for each 

group to eliminate the shortage in normal gaze plots and to present a more reasonable 

image and making it easier to understand the order of participants’ gaze at a stimulus.  

Figure 4.4 (a, b and c) illustrates a visualisation of the fixation order for each group 

on each AOI for the three tasks and which AOI participants fixate on, and in which 

order. As the gaze plots are numbered to show the order of the participant’s gaze, this 

does not only show the spatial information but shows the temporal information as 

well. 
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(a) 

 
 (b) 
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(c) 

Figure 4.4 Average gaze plots for each group in Task1 (a), Task2 (b) and Task3 (c) 

The ad results were always noticed first by all participants in all tasks. It is evident 

that ARB in T1 took more time to visit each AOI compared to ENG and CHI in almost 

all of AOIs. However, in T2 and T3, the CHI spent the longest time fixating on most 

of the AOIs. ENG reached all AOIs faster than ARB and CHI did.  

The Top was fixated in all tasks from all groups and for CHI it was one of the first 

three AOIs in all tasks. That means that CHI read the initial query that appeared in 

the search box even they have already read the question given. Notably, although the 

answer in T2 was from the top three results, CHI continued scanning until the end of 

the results, while ARB stopped at Result7 and ENG stopped at Result4. ENG did not 

fixate on Pagination in all three tasks and Logo AOI was not been noticed by any 

participant.  

In T3, ARB and CHI took 19.69 sec and 21.71 sec, respectively, to fixate on the 

answer (Result12), while ENG noticed the answer in less than 10 sec. In T2, all groups 
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attended their eyes in similar time, while in T1 ENG and CHI viewed the answer at 

the same time and ARB differ from them by at least 5 sec more. 

4.2.1.4. Heatmaps 

Figure 4.5 (Task1 (a), Task2 (b) and Task3 (c)) shows heatmaps that represent the 

aggregated fixation duration from all Arab, English and Chinese participants in the 

three tasks. Although a heatmap can be created using one participant, it is more useful 

if the aggregations of all participants for each group are used. Heatmaps are helpful 

in showing how users’ attention was distributed over the stimuli. Red colour indicates 

the most fixation duration and green colour indicates the lower. It is useful to combine 

the heatmaps for the three groups in each of the three tasks to determine the key 

differences in their visual behaviour and to find any potential diversity in their visual 

distribution among different tasks. Below are the heatmaps of all groups in all tasks. 

 

 
(a) 
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(b) 

 

(c) 

Figure 4.5 Heatmaps of all groups in Task1 (a), Task2 (b) and Task3 (c) 
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In this section, describing the fixations distributions of Arab, English and Chinese 

participants generally is the optimal method to analyse heatmaps in order to obtain 

and understand the general trends of their visual behaviour.  

Clearly, ARB and CHI tended to read the ad results more intensively compared to 

ENG. ARB participants applied an exhaustive reading strategy which read the result 

from the beginning of the result until the end in all tasks particularly in T3, even 

though the first two or three results are advertisements. ENG participants tended to 

jump to the next result without reading the whole sentence and tended to ignore the 

first two results particularly in T2, as they were advertisements.  

Interestingly ENG did not read from the beginning of the result listed and they tended 

more often to start from the middle of the result sentence trying to grab the keyword 

that answers the search question. Regarding CHI, their eye movements were scattered 

around the SERP. They tended to read each result but without any connections in their 

fixations. There were white spots between each fixation in a single line.  

4.2.1.5. Summary of the Results 

Table 4.3. presents a summary of visual search behaviour findings on the Plain PC 

SERP along with an initial explanation of this finding.  
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Table 4.3 Summary of visual search behaviour findings on the Plain PC SERP 

Finding Initial Explanation 

The Chinese group had the most fixation 
duration and fixation count in all tasks 
followed by the Arab group and then the 
English group.  

This inconsistency between English 
with Arab and Chinese may be due to 
the workload associated with reading in 
a second language. 

The advertisement results always 
receive a great deal of attention from all 
participants, followed by the top results.  

The higher the answer position is, the 
greater the chance to look at it. 

The lower the intended answer is, the 
more fixations required particularly for 
the Arab and Chinese groups.  

A possible explanation for this might be 
that Arab and Chinese need more effort 
to read a non-native language result, 
which leads to increase fixations.  

If the answer was on the top, the Chinese 
group tended to continue scanning the 
page. However, if the answer was in the 
middle they stopped their searching 
once they found the answer.  

It is possible that this result might be 
biased because Chinese are less familiar 
with social media such as Twitter; 
therefore, Arab and English users found 
the results faster and had less fixation 
duration due to the prior knowledge of 
the task involved. 

The English group stopped their 
searching once they found the answer, 
while the Arab group did not have trust 
in the results that placed on the middle 
and they usually continued scanning to 
the bottom.  

This was perhaps down to the lack of 
confidence in the right choice and fear 
of choosing the wrong answer, which is 
due to the cultural differences.  

Arab group fixated most often on the 
beginning of each sentence, English 
group fixated most often in the middle 
and Chinese group scattered their 
fixations around the page. 

These results are likely to be related to 
the reading direction. For example, in 
the Arabic language, letters at the 
beginning of the words are often 
particularly important for recognising 
the word. Chinese has a holistic 
cognitive style, which might influence 
their fixations distributions.  

 

4.2.2. Rich PC Search Engine Results Page  

This type of SERP differs from the plain PC SERP in terms of the components 

presented and includes elements on the right hand side of the page. The pages for the 

three tasks were divided mostly into a similar number of AOIs as illustrated in Figure 

4.6. Each task’s page in this SERP type shares a common presentation regarding the 

number of items displayed. 
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Figure 4.6 An example of the defined AOIs in the Rich PC SERPs 
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As in the plain PC SERP, three tasks were analysed under this type of SERP, which 

are Task4 (T4), Task5 (T5) and Task6 (T6). The question in T4 was “Find the Sales 

contact number for HP Company”, and the answer was located on the right hand side. 

The question in T5 was “When did the construction of the London Eye start”, and the 

answer was in the middle of the results. The T6 asked participants to find “How many 

species of animals are there in London Zoo?” and the answer was at the bottom part 

of the screen.  

The tasks were exposed to the participants randomly. Each eye-tracking metric was 

analysed descriptively and results are reported in the following subsections. 

4.2.2.1. Total Fixation Duration 

Table 4.4 displays the experimental data on fixation duration. It includes the 

percentage of participants viewing each AOI, mean fixation duration, total of fixation 

duration, and its percentage for all groups in the three tasks. What stands out in the 

table is that the ARB had the highest average total fixation duration in the all three 

tasks (T4=21.64 sec, T5=22.73 and T6=34.65) followed by the CHI (T4=15.64 sec, 

T5=17.30 and T6=31.32), while the ENG had the lowest total fixation duration 

(T4=15.45 sec, T5=10.89 and T6=22.15).  

It is apparent from this table that the lower the answer was, the more the fixation 

duration was by all participants. Apart from the AOIs that had the answer to the 

question asked, the combined fixation duration in ad results with Result1 AOIs in all 

tasks received the greatest amount of fixations. In T4, although Top Ad AOI was not 

related to the answer of the question asked, it was the second AOI after Top Right and 

received the most fixation duration from CHI (18.6%) followed by ARB (17.2% of 

their fixation) and then ENG (12.8%). This ad was at the top of the page and includes 

images of HP laptops. Moreover, ARB fixated on Top Right almost twice as CHI 

fixated in this area, while ENG spent 16.5% of their fixation on this part.  

What is interesting about the data in this table is that in T5 and T6, Top Right was the 

most fixated AOI from all participants even though the answers of these tasks were 

not on the right hand side. In addition, all groups spent a similar fixation duration in 

these AOIs; they spent around 22% of their fixation in this part. However, Bottom 

Right AOIs which were located just beneath the Top Right AOIs received, by far, less 

fixation duration than Top Right AOIs in all tasks from all participants. 
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Table 4.4 Fixation duration data for Task4, Task5 and Task6 

 

Task 4 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage of 

Arabic 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of English 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of Chinese 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Logo 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%
Search Box 0% 0 0 0.0% 13% 0.3 1 0.2% 0% 0 0.0 0.0%

NavBar 23% 0.77 5.4 0.8% 10% 0.4 1.2 0.3% 0% 0 0.0 0.0%
Top Ad 97% 3.86 111.7 17.2% 93% 2.1 59.2 12.8% 89% 3.3 87.1 18.6%

Ad2 97% 2.43 70.7 10.9% 100% 1.4 41 8.8% 100% 1.7 50.5 10.8%
Result1 83% 3 75.1 11.5% 87% 2.1 54.3 11.7% 100% 2.1 62.4 13.3%
Result2 77% 2.23 51.3 7.9% 80% 1.6 38.6 8.3% 78% 1.9 43.9 9.4%
Result3 57% 1.95 33.1 5.1% 70% 2 41 8.8% 56% 1.7 28.1 6.0%
Result4 50% 1.97 29.6 4.6% 67% 1.5 30.8 6.6% 56% 1.7 28.1 6.0%

Middle Result 67% 1.84 36.7 5.6% 73% 1.3 28.3 6.1% 67% 1.5 29.7 6.3%
Result5 53% 2.64 42.3 6.5% 73% 1.5 33.3 7.2% 44% 3.7 48.8 10.4%
Result6 50% 3.32 49.7 7.6% 67% 1.4 28.7 6.2% 44% 2.3 30.4 6.5%

Top Right 80% 5.23 125.6 19.3% 87% 2.9 76.6 16.5% 56% 3.1 51.2 10.9%
Bottom Right 30% 0.41 3.8 0.6% 30% 1.2 11.2 2.4% 11% 0.9 3.0 0.6%

Related Search 43% 1.09 14.1 2.2% 57% 0.9 15.7 3.4% 33% 0.6 5.9 1.3%
Pagination 0% 0 0 0.0% 20% 0.4 2.6 0.6% 11% 0.1 0.3 0.1%

Bottom Part 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%
TOTAL 649.1 100% 463.5 100% 469.26 100%
Task 5 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage of 

Arabic 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of English 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of Chinese 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Logo 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%
Search Box 0% 0 0 0.0% 7% 0.2 0.3 0.1% 0% 0 0.0 0.0%

NavBar 10% 0.27 0.9 0.1% 7% 1.2 2.4 0.7% 22% 0.2 1.3 0.3%
Ad1 90% 2.28 61.6 9.0% 80% 0.8 20 6.1% 89% 1.5 39.9 7.7%
Ad2 97% 1.79 51.7 7.6% 93% 1 27 8.3% 100% 1.2 35.6 6.8%

Result1 87% 1.7 44.4 6.5% 77% 0.8 19.2 5.9% 89% 1.3 34.0 6.5%
Result2 100% 2.27 68.1 10.0% 97% 1.4 39.5 12.1% 100% 2 60.4 11.6%
Result3 87% 3.82 99.2 14.5% 97% 2.1 60.9 18.6% 100% 3.5 104.0 19.9%
Result4 47% 3.99 56 8.2% 63% 1.3 24.2 7.4% 44% 1.6 21.5 4.1%

Middle Result 87% 1.48 38.4 5.6% 83% 0.5 12.4 3.8% 78% 0.6 14.9 2.8%
Result5 47% 1.78 25 3.7% 30% 1.1 10.1 3.1% 33% 1.2 11.9 2.3%
Result6 33% 1.68 16.7 2.4% 20% 1.1 6.7 2.1% 22% 3 19.8 3.8%
Result7 23% 2.49 17.4 2.6% 20% 1.1 6.4 2.0% 22% 0.8 5.3 1.0%

Top Right 97% 5.23 151.7 22.2% 93% 2.7 75 22.9% 89% 4.5 118.1 22.7%
Bottom Right 83% 1.72 43.1 6.3% 43% 1.6 21.4 6.5% 67% 2.5 49.2 9.4%

Related Search 20% 0.87 5.3 0.8% 13% 0.3 1.1 0.3% 22% 0.5 3.3 0.6%
Pagination 13% 0.55 2.3 0.3% 0% 0 0 0.0% 0% 0 0.0 0.0%

Bottom Part 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%
TOTAL 681.8 100% 326.6 100% 519.09 100%
Task 6 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage of 

Arabic 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of English 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of Chinese 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Logo 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%
Search Box 10% 0.3 0.9 0.1% 3% 0.2 0.2 0.0% 11% 0.6 2.0 0.2%

NavBar 13% 0.6 2.4 0.2% 7% 0.3 0.5 0.1% 11% 0.7 2.3 0.2%
Ad1 97% 2.3 66.7 6.4% 80% 1.3 31.3 4.7% 100% 1.4 40.3 4.3%
Ad2 93% 1.8 50.3 4.8% 93% 1 28.7 4.3% 100% 1.6 46.9 5.0%

Result1 100% 4.9 146.5 14.1% 100% 3.9 116.1 17.5% 100% 6 178.9 19.0%
Result2 87% 2.41 62.6 6.0% 97% 1.2 36.2 5.4% 89% 3.5 92.7 9.8%
Result3 87% 2.6 66.6 6.4% 97% 1.4 41.6 6.3% 89% 2.3 61.1 6.5%
Result4 87% 2.4 62.5 6.0% 97% 1.4 40.4 6.1% 78% 1.5 35.0 3.7%

Middle Result 90% 2.42 65.3 6.3% 93% 1.7 47.2 7.1% 67% 2.8 54.8 5.8%
Result5 83% 2.15 53.7 5.2% 90% 1.1 31 4.7% 78% 1.5 35.0 3.7%
Result6 80% 2.93 70.3 6.8% 87% 1.3 33 5.0% 67% 1.9 37.3 4.0%
Result7 87% 2.7 70.4 6.8% 87% 2 52 7.8% 89% 1.6 42.2 4.5%

Top Right 97% 8.4 242.2 23.3% 100% 5.1 153 23.0% 89% 9 237.6 25.2%
Bottom Right 87% 2.6 66.4 6.4% 83% 1.6 40.8 6.1% 78% 2.8 65.3 6.9%

Related Search 47% 0.7 9.4 0.9% 63% 0.7 12.6 1.9% 44% 0.6 8.3 0.9%
Pagination 20% 0.6 3.4 0.3% 0% 0 0 0.0% 0% 0 0.0 0.0%

Bottom Part 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%
TOTAL 1039.6 100% 664.6 100% 939.51 100%
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In each task, there was Middle Result AOI. The Middle Result in T5 included pictures 

but in T4 and T6 it included only texts which were Twitter feeds as shown in Figure 

4.7. Remarkably, ENG and CHI fixated less on the Middle Result in T5 that included 

pictures than Middle Result that included texts, while ARB allocated 5.6% of their 

fixation in the Middle Result with texts and images. 

 

Figure 4.7 Middle Results AOI in Task4, Task5 and Task6 

4.2.2.2. Fixation Count 

Figure 4.8 (a, b and c) presents the fixation count for each group in each task. Beside 

the abbreviations that were applied in previous tasks, three abbreviations were added 

which are MidR= Middle Result, TopR= Top Right and BotR= Bottom Right. What 

stands out in these data is the rapid increase in fixation count for all groups as the 

answer’s position on the screen decreased.  
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The total fixation count for Arab, English and Chinese participants in T6 (3091, 2394 

and 2631 respectively) were greater than in T5 (1990, 1198 and 1498 respectively) 

and in T4 (1849, 1578 and 1387 respectively) as the answer was at the bottom of the 

SERP. 

 

(a) 

 

(b) 

SB Nav TopAd Ad2 R1 R2 R3 R4 MidR R5 R6 TopR BotR RS PNo
Arabs 0 18 303 242 188 159 111 75 135 99 142 292 22 55 0
English 4 5 202 165 187 147 133 95 103 108 98 221 39 58 13
Chinese 0 0 222 149 157 152 102 89 73 161 103 139 17 17 3
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SB Nav Ad1 Ad2 R1 R2 R3 R4 MidR R5 R6 R7 TopR BotR RS PNo
Arabs 0 5 186 160 123 215 280 130 148 76 52 39 387 163 17 7
English 2 8 78 101 73 149 205 92 53 39 28 27 250 85 6 0
Chinese 0 7 129 98 106 172 220 63 53 30 40 17 391 154 10 0
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(c) 

Figure 4.8 Fixation count in Task4 (a), Task5 (b) and Task6 (c) 

Clearly, CHI had more fixations on Top Ad in T4 than ARB and ENG did. The Top 

Right attracted all participants even though it was on the right hand side. A very few 

fixations were noted in Search Box, Navigation bar and Pagination AOIs.  

4.2.2.3. Time to First Fixation and Gaze Plot 

The graphs in Figure 4.9 (a, b and c) display the time taken until the participant 

noticed each AOI in T4, T5 and T6. Table 4.5 presents the order of AOIs that were 

first reached by each group in each task.  

 

(a) 

SB Nav Ad1 Ad2 R1 R2 R3 R4 MidR R5 R6 R7 TopR BotR RS PNo
Arabs 3 11 176 126 420 195 225 195 245 198 213 194 603 227 39 17
English 1 2 108 105 361 136 169 143 187 117 134 186 526 164 52 0
Chinese 10 10 113 113 451 222 156 95 139 92 115 153 686 231 29 0
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Top TopAd Ad2 R1 R2 R3 R4 MidR R5 R6 TopR BotR RS PNo
Arabs 9.09 0.07 1.46 4.4 8.13 13.13 16.75 9.83 17.92 18.64 14.39 19.02 24.25 34.87
English 14.58 0.36 0.98 3.8 4.79 7.8 9.57 5.29 9.9 11.37 6.72 9.29 13.45 15.23
Chinese 0 0.26 0.93 4.18 4.83 13.43 14.43 8.33 12.1 18.96 8.2 27.6 19.2 37.2

0
5

10
15
20
25
30
35
40

Ti
m

e 
in

 S
ec

on
ds

Time to First Fixation in Task4



Chapter 4 

 166 

 

(b) 

 

(c) 
Figure 4.9 Time to first fixation in Task4 (a), Task5 (b) and Task6 (c) 

Table 4.5 Fixation order for each group in Task4, Task5 and Task6 

 Task4 Task5 Task6 
Order ARB ENG CHI ARB ENG CHI ARB ENG CHI 

1st TopAd TopAd TopAd Top TopR Ad1 Ad1 TopR TopR 
2nd Ad2 Ad2 Ad2 Ad1 Ad2 TopR Ad2 Ad1 Ad2 
3rd R1 R1 R1 Ad2 Ad1 Ad2 TopR Ad2 R1 
4th R2 R2 R2 TopR R1 R1 R1 R1 Ad1 
5th Top MidR TopR MidR MidR BotR BotR MidR Top 
6th MidR TopR MidR R1 BotR MidR MidR BotR BotR 
7th R3 R3 R5 R2 R2 R2 R2 R2 R2 
8th TopR BotR R3 BotR R3 Top R3 R3 MidR 
9th R4 R4 R4 R3 R4 R3 R4 R4 R3 
10th R5 R5 R6 R4 R5 R4 R5 Top R4 
11th R6 R6 RS R5 Top R6 R6 R5 R5 
12th BotR RS BotR R6 R6 R7 RS R6 R6 
13th RS Top PN R7 R7 RS R7 R7 R7 
14th  PN  RS RS R5 Top RS RS 

Top Ad1 Ad2 R1 R2 R3 R4 MidR R5 R6 R7 TopR BotR RS PNo
Arabs 1.27 2.47 2.85 8.22 12.87 15.62 19.46 8.22 20.3 22.9 23.83 5.66 13.12 36.12 43.3
English 12.7 2.64 2.18 3.73 7.64 7.86 9.92 5.05 12.54 14.03 14.63 1.42 5.34 16.35 0
Chinese 11.2 0.6 3.42 6.7 10.68 13.93 16.7 9.8 19.28 17.33 17.83 1.91 7.19 18.67 0
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Top Ad1 Ad2 R1 R2 R3 R4 MidR R5 R6 R7 TopR BotR RS PNo
Arabs 46.55 2.52 3.37 5.97 23.42 27.1 30.86 15.49 33.64 35.7 36.95 3.93 12.97 35.54 66.35
English 18.4 2.12 2.12 5.1 13.51 14.84 17.28 6.15 20.26 22.01 22.52 1.9 11.9 26.4 31.2
Chinese 8.3 4.9 3.33 3.41 19.79 24.48 26.69 20.13 30.83 34.91 35.42 1.31 11.8 35.62 57.3
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Figure 4.10 illustrates a visualisation of the fixations order for each group on each 

AOI for the three tasks; on which AOI participants fixated, and in which order. 

 

 

(a) 
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(b) 

 

(c) 
Figure 4.10 Average gaze plots for each group in Task4 (a), Task5 (b) and Task6 (c) 
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It is evident that in most AOIs in the tasks, ARB took more time to fixate on them 

than did ENG and CHI. In T4, the fixation order for the three groups shared similar 

patterns. They fixated first at the Top Ad and surprisingly ENG was the last group to 

reach this AOI. It took them 0.36 sec, while it took CHI 0.26 sec and took the ARB 

only 0.07 sec. The Middle Result AOIs in all tasks were noticed in a similar order for 

all groups. It was the fifth or the sixth in all tasks except in T6, where it was in eighth 

place for the CHI.  

The most interesting finding in this metric is that ARB were slower in viewing the 

Top Right AOIs in all tasks compared to ENG and CHI. For example, in T4, ARB 

took 14.4 sec to fixate on the right hand side, while ENG and CHI took 6.72 sec and 

8.2 sec, respectively. In T5 and T6, ARB took three times as long as the ENG and 

CHI to look at the right section. ENG was the fastest group in allocating their fixation 

of the right hand side than the ARB and CHI were.  

From the table above we can see that the first two AOIs that were viewed by all 

participants were the top ad results and this was the case for ARB in all tasks. 

However, ENG and CHI in T5 and T6 viewed the Top Right AOI before ad results.  

From the table above we can see that the first two AOIs that viewed by all participants 

were the top Ads results and this was the case for ARB in all tasks. However, ENG 

and CHI in T5 and T6 viewed the Top Right AOI before ad results.  

4.2.2.4. Heatmaps 

Figure 4.11 (Task4 (a), Task5 (b) and Task6 (c)) shows heatmaps that represent the 

aggregated fixation duration from all Arab, English and Chinese participants in the 

three tasks.  
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(a) 

 

(b) 
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(c) 

Figure 4.11 Heatmaps of all groups in Task4 (a), Task5 (b) and Task6 (c) 

Looking at the above heatmaps, it is apparent that ARB tended to read the ad results 

more intensively than ENG and CHI. However, CHI in T4 looked at the Top Ad more 

than ARB and ENG as it had images. Clearly, ENG tended to read from the middle 

of each sentence and tried to ignore the ad results as much as they could.  

It is noticeable that ARB also applied an exhaustive reading strategy that read the 

results from the beginning of each sentence. CHI eye movements were scattered 

around the SERP and less fixated on the text ads than on the image ad. In T4, none of 

the participants had seen the HP logo that was placed on the right hand side. 

Moreover, the Middle Result in T5 was mostly neglected by all groups. The maps in 

T5 and T6 were also not seen by any participants.  

4.2.2.5. Summary of the Results 

The most obvious findings to emerge from this study are displayed in Table 4.6. 
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Table 4.6 Summary of visual search behaviour findings on the Rich PC SERP 

Finding Initial Explanation 

The Arab group had the most fixation 

duration in this type of SERP followed 

by Chinese and English groups.  

This inconsistency between English 

with Arab and Chinese may be due to the 

workload associated with reading in a 

second language. 

The Top Ad that includes images, 

received more fixations than text ads 

from all participants.  

A possible explanation for this might be 

that images attract users more than texts. 

The section on the right hand side was 

noticed first by the English and Chinese 

groups. The Arab group was the last 

group to notice the right section. 

However, their fixations were the 

highest compared to Chinese and 

English groups. In addition, the Bottom 

Right was neglected by all participants.  

The reading direction has no influence 

on unidirectional readers for noticing the 

right hand side part. Although, 

unidirectional readers notice the right 

hand side part faster than bidirectional 

readers, the latter spent more time on 

this part than the former.  

The middle results received attention 

from all participants when they 

presented in different formats.  

This result may be explained by the fact 

that the middle results in our trails 

contains different format of the normal 

results on SERP that might attract users 

attention.  

The English scanning pattern was 

focused on the middle trying to ignore 

the ad results. The Arab group paid great 

attention towards the ads and trying 

reading the complete summaries under 

each result. The Chinese group’s eye 

movements were scattered around the 

SERP. 

These visual behaviours might be 

according to their cognitive styles. As 

English analytical minded people, while 

Arab and Chinese holistic minded 

people.  
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4.2.3. Mobile Search Engine Results Page 

This type of SERP differs from the plain and rich PC SERPs in terms of the size of 

the components presented. The results were exposed to the participants as real mobile 

search results from Google that they would normally see while using a real mobile. 

The pages for the three tasks were divided mostly into a similar number of AOIs as 

illustrated in Figure 4.12. Each task’s page in this SERP type shares a common 

presentation regarding the number of items displayed. 

 

Figure 4.12 An example of the defined AOIs in the Mobile SERPs 
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As in the plain PC and rich SERPs, three tasks were analysed under this type of SERP: 

Task7 (T7), Task8 (T8) and Task9 (T9). The question in T7 was “When was the initial 

release of Windows Company?” and the answer was located in the middle. T8 

question was “Find the homepage of Travelodge Hotels”, and the answer was at the 

bottom of the results. T9 asked participants to “Buy a PC monitor from Curry’s 

website” and the answer was from the top results. Each eye-tracking metric was 

analysed descriptively and reported in the following subsections. 

4.2.3.1. Total Fixation Duration 

Table 4.7 presents the experimental data on the fixation duration. It includes the 

percentage of participants viewing each AOI, mean fixation duration, total of fixation 

duration and its percentage for all groups in the three tasks. The total fixation duration 

in the three tasks for ARB was more than for ENG and CHI. Their fixation duration 

were T7 = 31.82 sec, T8 = 35.85 and T9 = 15.46. This was followed by CHI whose 

fixation duration were T7 = 25.29 sec, T8 = 35.48 and T9 = 11.89. ENG was the 

lowest group and their fixation duration were T7 = 16.03 sec, T8 = 15.63 and T9 = 

6.85. 

Surprisingly, ENG spent less fixation duration in T8 where the answer was at the 

bottom compared to T7 and T9, On the other hand, ARB and CHI spent the longest 

fixation duration in this task. As in the PC SERP, the AOIs that represented the ad 

results received a substantial amount of fixations from all groups. In addition, the 

lower the result was, the fewer the fixations.  

It should be noted that as shown in Figure 4.13, Middle Result AOIs in T7 and T8 

included images; however Ad results and Top results received more fixation duration 

than Middle Results from all groups. In T9, Ad1 and Ad2 results received great 

fixation durations from all groups, with around 40% of their fixations.  

However, although there was AOI above these ads that included images, all 

participants fixated more on those ads than Top Image AOI. Participants allocated 

almost the same percentage of their fixation duration on Middle Map as they spent on 

the top results. Moreover, as the question in T8 was to find a homepage of a hotel, the 

Middle Map AOI received considerable amounts of fixation from all groups, 

specifically CHI group.  
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Figure 4.13 Middle Result AOIs in Task7 and Task8 
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Table 4.7 Fixation duration data for Task7, Task8 and Task9 

 

Task 7 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage of 

Arabic 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of English 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of Chinese 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Search Box 23% 0.7 4.9 0.5% 23% 0.2 1.6 0.3% 0% 0 0.0 0.0%
NavBar 47% 1.52 21.2 2.2% 20% 0.6 3.5 0.7% 33% 0.4 3.6 0.5%

Ad1 97% 3.6 104.2 10.9% 97% 1.5 43.7 9.1% 100% 2.7 78.9 10.4%
Ad2 100% 3.41 102 10.7% 97% 1.4 40.5 8.4% 100% 2.6 77.6 10.2%
Ad3 100% 3.22 96.8 10.1% 93% 1.7 47.7 9.9% 89% 3 79.5 10.5%

Middle Map 87% 1.65 42.7 4.5% 97% 1.4 39.8 8.3% 78% 1.8 41.3 5.4%
Middle Result1 93% 1.81 50.8 5.3% 90% 1.7 45.4 9.4% 89% 2 53.8 7.1%
Middle Result2 93% 1.89 52.6 5.5% 87% 1.1 27.3 5.7% 89% 1.9 50.5 6.7%

Result1 100% 5.13 154 16.1% 93% 2.6 73 15.2% 89% 1.7 10.9 1.4%
Result2 93% 1.87 52.3 5.5% 87% 1.3 34.8 7.2% 89% 1.2 31.7 4.2%
Result3 77% 1.43 32.8 3.4% 70% 0.7 14.5 3.0% 67% 0.9 18.8 2.5%
Result4 93% 5.76 161.2 16.9% 93% 3.6 99.7 20.7% 89% 6.1 162.0 21.4%
Result5 37% 1.15 12.7 1.3% 23% 0.7 5.1 1.1% 33% 2 19.5 2.6%
Result6 13% 2.08 8.3 0.9% 7% 1.3 2.5 0.5% 22% 1.5 10.2 1.3%
Result7 17% 1.98 9.9 1.0% 7% 0.4 0.9 0.2% 22% 0.6 4.3 0.6%
Result8 13% 1.13 4.5 0.5% 0% 0 0 0.0% 22% 0.8 5.3 0.7%
Result9 17% 2.88 14.3 1.5% 0% 0 0 0.0% 22% 1.3 8.6 1.1%
Result10 17% 4.68 23.4 2.5% 0% 0 0 0.0% 22% 3.1 81.8 10.8%

Related Search 7% 1.95 4 0.4% 0% 0 0 0.0% 22% 2.6 16.8 2.2%
Pagination 7% 0.6 1.2 0.1% 0% 0 0 0.0% 22% 0.5 3.0 0.4%

Bottom Part 7% 0.35 0.7 0.1% 0% 0 0 0.0% 11% 0.2 0.7 0.1%
TOTAL 954.5 100% 481 100% 758.7 100%
Task 8 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage of 

Arabic 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of English 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of Chinese 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Search Box 20% 0.82 4.7 0.4% 0% 0 0 0.0% 0% 0 0.0 0.0%
NavBar 47% 1.44 20.2 1.9% 17% 0.5 2.4 0.5% 33% 1.6 16.2 1.5%

Ad1 100% 3.36 100.8 9.6% 100% 1.6 48.8 10.4% 100% 3.2 95.4 9.0%
Ad2 100% 3.44 103.3 9.8% 90% 1.3 34.7 7.4% 100% 3 90.1 8.5%
Ad3 57% 2.14 36.3 3.4% 33% 0.8 8.2 1.7% 67% 1.6 32.3 3.0%

Middle Map 80% 4.67 112.3 10.7% 100% 2.2 65.8 14.0% 100% 6 177.9 16.7%
Middle Result1 77% 1.42 32.6 3.1% 67% 1 20.3 4.3% 67% 1.4 27.4 2.6%

Result1 87% 2.54 66 6.3% 77% 1.4 31.1 6.6% 100% 2.8 82.2 7.7%
Result2 83% 2.18 54.8 5.2% 73% 1.3 27.7 5.9% 89% 1.4 37.6 3.5%
Result3 87% 3.21 83.5 7.9% 77% 1.2 27.5 5.9% 89% 1.5 38.9 3.7%
Result4 73% 2.59 57.1 5.4% 90% 1.2 31.9 6.8% 89% 1.7 44.6 4.2%
Result5 83% 2.94 73.4 7.0% 83% 1 25.3 5.4% 89% 3 78.9 7.4%
Result6 87% 3.38 88 8.4% 90% 0.9 24.9 5.3% 89% 2.6 69.6 6.5%
Result7 80% 1.75 42 4.0% 87% 0.9 23.6 5.0% 89% 2 52.8 5.0%
Result8 80% 2.53 60.5 5.7% 80% 1.2 28.1 6.0% 89% 2.4 64.4 6.0%
Result9 83% 1.72 42.9 4.1% 83% 0.9 22.7 4.8% 89% 2.2 58.7 5.5%
Result10 80% 2.03 48.4 4.6% 83% 1.6 41.2 8.8% 89% 2.5 66.7 6.3%

Related Search 37% 1.66 18.3 1.7% 13% 1.1 4.5 1.0% 44% 2 26.1 2.4%
Pagination 23% 0.94 6.8 0.6% 0% 0 0 0.0% 0% 0 0.0 0.0%

Bottom Part 17% 0.28 1.4 0.1% 0% 0 0 0.0% 22% 0.7 4.6 0.4%
TOTAL 1075.4 100% 468.9 100% 1064.3 100%
Task 9 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage of 

Arabic 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of English 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Percentage 
of Chinese 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Percentage 
of Fixation 
Duration

Search Box 23% 0.4 2.8 0.6% 13% 0.4 1.6 0.8% 0% 0 0.0 0.0%
NavBar 30% 0.57 5.2 1.1% 20% 0.6 3.7 1.8% 0% 0 0.0 0.0%

Ad1 100% 3.45 103.7 22.4% 93% 1.7 47.5 23.1% 89% 3.8 99.3 27.8%
Ad2 100% 2.82 84.7 18.3% 90% 1.5 41.2 20.1% 78% 1.7 40.3 11.3%

Top Images 100% 1.53 45.8 9.9% 93% 1.1 32.2 15.7% 89% 1.7 45.5 12.8%
Result1 90% 2.83 76.2 16.4% 80% 2 48.2 23.5% 89% 3.6 96.4 27.0%
Result2 30% 3.1 27.8 6.0% 23% 1 7.3 3.6% 22% 1.8 11.6 3.2%
Result3 23% 3.27 22.9 4.9% 10% 0.8 2.3 1.1% 11% 2.7 8.9 2.5%
Result4 20% 3 18 3.9% 7% 1.5 3.1 1.5% 11% 3.3 10.9 3.1%
Result5 17% 2.06 10.4 2.2% 7% 1.1 2.2 1.1% 11% 3.3 10.9 3.1%
Result6 13% 1.8 7.2 1.6% 7% 1.4 2.9 1.4% 11% 1.7 5.6 1.6%
Result7 20% 1.73 10.3 2.2% 3% 0.8 0.8 0.4% 11% 1.5 5.0 1.4%
Result8 20% 1.8 10.8 2.3% 7% 3.2 6.3 3.1% 11% 1 3.3 0.9%
Result9 13% 2.75 11.1 2.4% 7% 1 2.1 1.0% 11% 1.4 4.6 1.3%
Result10 17% 2.56 12.8 2.8% 3% 4 4 1.9% 11% 1 3.3 0.9%

Related Search 20% 2.1 12.6 2.7% 0% 0 0 0.0% 11% 3.2 10.6 3.0%
Pagination 10% 0.5 1.5 0.3% 0% 0 0 0.0% 0% 0 0.0 0.0%

Bottom Part 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0.0 0.0%
TOTAL 463.8 100% 205.4 100% 356.7 100%
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4.2.3.2. Fixation Count 

Besides the abbreviations that were applied in previous tasks, four abbreviations were 

added which are MidM= Middle Map, NavB= Navigation Bar, TImage= Top Image 

and BotP= Bottom Part. The pagination AOI in the mobile SERP as shown in Figure 

4.14 is different from the pagination in the PC SERP. There is also information at the 

bottom of the mobile SERP and in this experiment this part was called Bottom Part 

AOI as shown in Figure 4.14 below. Figure 4.15 (a, b and c) presents the fixation 

count for each group in each task. 

 

Figure 4.14 Bottom Part in the Mobile SERP 

 

(a) 

SB Nav
B Ad1 Ad2 Ad3 Mid

Map
Mid
R1

Mid
R2 R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 RS PNo BP

Arabs 18 48 258 249 234 112 128 127 325 144 81 344 35 21 26 9 39 57 12 5 4
English 9 11 133 125 129 109 122 83 207 95 45 227 13 7 3 0 0 0 0 0 0
Chinese 0 10 175 166 195 99 103 111 180 55 40 306 59 26 10 17 23 30 40 7 3
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(b) 

 

(c) 

Figure 4.15 Fixation count in Task7 (a), Task8 (b) and Task9 (c) 

The total fixation count for ARB in T7 was 2276 fixations and in T9 it was 1065 

fixations. They had the highest fixations count among the three groups. However, in 

T8 where the answer was at the bottom, CHI allocated more fixations count (2972) 

than ARB (2240) and ENG (1158) did.  

Among the three groups, ENG had the lowest fixation count in all tasks. Notably, 

ARB total fixation count was almost twice the ENG fixation count in all tasks. The 

ad results were fixated more by ARB and CHI than ENG. For example, in T7, ARB 

fixated 740 times on the ad results, while ENG fixated only 380 times. The CHI group 

always was in the middle.  

SB Nav
B Ad1 Ad2 Ad3 Mid

Map
Mid
R1 R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 RS PNo BP

Arabs 14 41 216 209 77 243 82 133 111 186 119 150 153 90 140 101 116 42 10 7
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Arabs 8 15 227 166 132 167 67 57 47 23 21 25 22 22 32 29 5 0
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What is interesting in these data is that Result1 in all tasks received more fixations 

from all groups than Middle Results, even though the Middle Results includes images 

and the Result1 was the only normal Google result with no image.  

4.2.3.3. Time to First Fixation 

The graphs in Figure 4.16 (a, b and c) describe the time taken until participants noticed 

each AOI in T7, T8 and T9. Table 4.8 presents the order of AOIs that were first 

reached by each group in each task. The current investigation has not been able to 

provide gaze plots for mobile SERP due to the screen constraints.  

 

(a) 

 

(b) 

SB NavB Ad1 Ad2 Ad3 Mid
Map

Mid
R1

Mid
R2 R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 RS PNo BP

Arabs 3.7 0.54 0.49 2.62 6.37 22.38 18.86 20.74 10.8 17.2 16.5 27.67 35.22 26.08 33.6 29.5 36.68 38.2 76.7 79.2 79.3
English 0.7 0.6 0.3 1.59 3.49 13.42 10.33 12.35 5.31 7.94 9.45 14.9 15.36 18.35 19.35 0 0 0 0 0 0
Chinese 0 4.6 0.12 2.71 6.41 22.5 16.7 18.9 10.1 14.4 16.2 23.8 25.3 23.2 28.5 25.1 26.2 27.1 29.9 33.3 44.3
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Arabs 15 3.35 0.66 3.57 32.73 10.21 16.64 8.37 15.5 16.83 18.81 19.42 21.23 23.83 25.01 26.88 28.2 43.06 53.76 50.46
English 0 0.4 0.2 1.75 15.09 4.33 8.48 3.23 8.07 9.26 9.59 10.96 12.03 13 13.91 13.96 15.63 15.63 0 0
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(c) 
Figure 4.16 Time to first fixation in Task7 (a), Task8 (b) and Task9 (c) 

Table 4.8 Fixation order for each group in Task7, Task8 and Task9 

 Task7 Task8 Task9 
Order ARB ENG CHI ARB ENG CHI ARB ENG CHI 

1st Ad1 Ad1 Ad1 Ad1 Ad1 Ad1 NavB T 
image Ad2 

2nd NavB NavB Ad2 NavB NavB NavB T 
image NavB Ad1 

3rd Ad2 SB NavB Ad2 Ad2 Ad2 SB Ad2 T 
image 

4th SB Ad2 Ad3 R1 R1 R1 Ad2 Ad1 R1 
5th Ad3 Ad3 R1 Mid 

Map 
Mid 
Map 

Mid 
Map Ad1 SB R4 

6th R1 R1 R2 SB R2 Mid 
R1 R1 R1 R3 

7th R3 R2 R3 R2 Mid 
R1 R2 R2 R2 R2 

8th R2 R3 Mid 
R1 

Mid 
R1 R3 R4 R3 R4 R5 

9th Mid 
R1 

Mid 
R1 

Mid 
R2 R3 R4 R3 R4 R3 R6 

10th MidR2 MidR2 Mid 
Map R4 R5 R5 R5 R5 R7 

11th Mid 
Map 

Mid 
Map R6 R5 R6 R6 R7 R6 R8 

12th R6 R4 R4 R6 R7 R7 R8 R8 R9 
13th R4 R5 R8 R7 R8 R8 R6 R9 R10 
14th R8 R6 R5 R8 R9 R9 RS R7 RS 
15th R7 R7 R9 R9 Ad3 R10 R10 R10  
16th R5  R10 R10 R10 Ad3 R9   
17th R9  R7 Ad3 RS RS PNo   
18th R10  RS RS  BP    
19th  RS  PNo BP      
20th PNo  BP PNo      
21st  BP         

SB NavB Ad1 Ad2 T
image R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 RS PNo BP

Arabs 0.5 0.43 4.84 2.03 0.45 9.2 12.89 14.8 16.98 18.4 22.63 19.63 20.28 24.38 24.14 23.97 49.1 0
English 3.9 0.7 2.88 1.32 0.2 4.95 6.24 7.6 7.1 9.3 9.3 13.9 10.7 10.9 16.6 0 0 0
Chinese 0 0 3.78 1.89 6.64 7.4 12.83 12.1 8.6 14 16.6 17.4 17.6 18.6 20.7 22.5 0 0
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The Search Box AOIs in all tasks was not noticed by any Chinese participants. ARB 

noticed it in all tasks and ENG saw it in two tasks. Ad results were noticed first by all 

participants before organic results were. All groups visited the ad results, top results 

and bottom results approximately in a similar order. However, ENG took much less 

time to visit each result compared to ARB and CHI.  

In T9, for ARB, Top Image AOI was noticed as a second AOI after Navigation Bar. 

For ENG, Top Image AOI was noticed as a first AOI and for CHI was the third noticed 

AOI after Ad1 and Ad2 AOIs. In addition, although the answer to T9 was the first 

organic results, more than 13% of ARB continued scanning the SERP until the end of 

the results thinking the answer was an ad result. Surprisingly, although Ad3 in T8 was 

the last result, it was noticed by all groups. In general, the lower the result is, the fewer 

fixations received. Moreover, ARB viewed each AOI of the mobile SERP more than 

ENG and CHI did. 

4.2.3.4. Heatmaps 

Figure 4.17 (Task7 (a), Task8 (b) and Task9 (c)) shows heatmaps that represent the 

aggregated fixation duration from all Arab, English and Chinese participants in the 

three tasks. 
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      (a)              (b) 
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(c) 

Figure 4.17 Heatmaps of all groups in Task7 (a), Task8 (b) and Task9 (c) 
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In general, ARB and CHI participants read more intensively than ENG participants 

in all tasks. ARB tended to employ the same pattern of scanning the results in the PC 

SERP by exhaustively reading the sentences from the beginning until the end. As well 

as ENG tended to focus mainly on the middle of the results rather reading from the 

beginning. Obviously, the Top Image ad result did not attract all groups as much as 

the text ads did.  

However, difficulties arise when an attempt is made to identify the differences in 

searching patterns due to the small size of the stimuli. Therefore, the obvious general 

patterns were only indicated. 

4.2.3.5. Summary of the Results  

A summary of visual search behaviour findings on the Mobile SERP along with an 

initial explanation of this finding is presented in Table 4.9. 

Table 4.9 Summary of visual search behaviour findings on the Mobile SERP 

Finding Initial Explanation 

As in the previous SERP, the English 

group was the lowest in their fixation 

duration.  

This inconsistency between English 

with Arab and Chinese may be due to the 

workload associated with reading in a 

second language. 

The ad results also were fixated first and 

more than other AOIs. In addition, the 

top image, which is an ad result, 

received less fixations than text ads.  

A possible explanation for this might be 

that images attract users more than texts. 

The middle results were not given great 

attention by all groups as top results. 

However, in T8 the middle map 

received a considerable amount of 

fixations.  

The reason for this might be that non-

native English users try to find images 

that ease their searching process for 

English resources.  
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4.3. Fixation Duration Comparisons of Results’ Locations on the 

Three SERPs 

To take the analysis of the visual search behaviour a step further and to identify any 

potential significant differences in visual search behaviour of the three groups while 

searching different types of SERP, in this section we expanded the investigation by 

adding a new method in the analysis. As the experiment was conducted on three types 

of SERP, the fixation duration might vary according to the type of the SERP. For 

example, the ad results in the rich PC SERP and mobile SERP sometimes include 

images, which might influence their fixations. The fixation duration metric was used 

because it is the metric that indicates the cognitive processing (Jacob and Karn, 2003).  

Therefore, each SERP tested was divided into three main sections of the Google page; 

Ads section, Top section and Bottom section. The fixation durations of the three tasks 

performed in each SERP were combined to represent the total fixation duration of the 

tasks. For example, to have the total fixation duration of the Ads section in the plain 

PC SERP, the fixation durations of the ads AOIs for each group in Task1, Task2 and 

Task3 were combined using the sum function in SPSS.  

The Ads section represents the advertisement results that usually appear to the 

participants on the top. The Top section includes the first three organic results that are 

located on the top of the presented SERP. The Bottom section represents the last three 

organic results of the SERP. In the PC SERP that has rich snippets, as this type of 

SERP only has the elements of the right hand side, therefore, an extra part was added 

which represents the right hand side section in the three tasks (Task4, Task5 and 

Task6).  

A 3x3 mixed ANOVA test was conducted on each of the identified sections of each 

SERP to examine any significant impact of SERP type and group type in the fixation 

duration in the four sections (Ads, Top, Bottom and Right).  

4.3.1. Fixation Duration in the Ads, Top and Bottom Sections across the 

SERP Presentation Types 

Any AOIs that represent the Ads, Top and Bottom results in each task for each SERP 

were combined to introduce one AOI named based on its position on the screen. To 

show any significant main effect of the SERP type and the group type, the inferential 
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statistical analysis was employed using the 3x3 mixed-design ANOVA test. The 

ANOVA test revealed a significant main effect of SERP type on fixation duration on 

Ads section F (2,174) = 84.94, p <0.001, Top section F (2,174) = 18.57, p <0.001 and 

Bottom section F (2,152) = 84.94, p <0.001.  

Table 4.10 Means and (Standard Deviation) of fixation duration on the three sections 

Group 
Type of SERP 

Plain PC SERP Rich PC SERP Mobile SERP Total 
 Ads Section (M+SD) 

Arabs 11.35 (6.97) 13.76 (7.13) 25.92 (11.86) 17.01(8.65) 
English 5.42 (4.19) 6.92 (4.99) 11.49 (5.18) 7.94 (4.78) 
Chinese 10.56 (6.69) 10.06 (4.61) 21.23 (9.26) 13.95 (6.85) 
Total 9.11 (6.57) 10.25 (6.28) 19.55 (10.91) 12.97 (7.92) 
 Top Section (M+SD) 
Arabs 12.96 (7.67) 19.96 (12.69) 19.63 (9.01) 17.51 (9.79) 
English 6.78 (3.02) 13.08 (7.52) 10.15 (4.95) 10.00 (5.16) 
Chinese 14.02 (6.39) 18.98 (10.07) 17.93 (5.46) 16.97 (7.30) 
Total 11.25 (5.69) 17.23 (8.86) 16.01 (7.7) 14.83 (7.41) 
 Bottom Section (M+SD) 
Arabs 5.76 (4.96) 12.58 (9.47) 8.04 (6.25) 8.80 (6.89) 
English 3.91 (2.73) 7.65 (7.39) 3.46 (2.43) 5.01 (4.18) 
Chinese 5.71 (3.55) 9.53 (4.95) 8.15 (4.43) 7.79 (4.31) 
Total 5.13 (3.74) 9.92 (7.27) 6.55 (4.37) 7.2 (5.12) 

 

An inspection of the mean scores presented in Table 4.10 indicated that the average 

total fixation duration in the Top section in all SERPs received the highest fixation 

duration from all groups (M = 14.83 sec, SD = 7.41) compared to the Ads section (M 

= 12.97 sec, SD = 7.92), and the Bottom section was less than the Top and Ads sections 

by at least 50% (M = 7.2 sec, SD = 5.12). More specifically, in the Ads section, the ad 

results in the mobile SERP received the longest fixation duration from all groups (M 

= 19.55 sec, SD = 10.91) followed by the Ads section in the rich PC SERP (M = 10, 

SD = 6.28).  

The shortest fixation duration was on the plain PC SERP Ads section with (M = 9.11, 

SD = 6.57). In terms of the Top section, the top results in the rich PC SERP were most 

viewed (M = 17.23, SD = 8.86) followed by mobile SERP (M = 16.01, SD = 7.7), and 

the plain SERP was the least viewed (M = 11.25, SD = 5.69). Lastly, for the Bottom 
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section, the results located at the bottom in the rich SERP were fixated more (M = 

9.92, SD = 7.27) than those located in the plain SERP (M = 5.13, SD = 3.74) and 

mobile SERP (M = 6.55, SD = 4.37). 

In addition, the type of group had a significant main effect on fixation duration on 

Ads section F (2,87) = 22.66, p <0.001, Top section F (2,174) = 17.33, p <0.001 and 

Bottom section F (2,76)= 41.60, p <0.001. As shown in Table 4.10, English 

participants in all sections in each SERP had the lowest fixation duration compared 

to Arab and Chinese participants.  

However, the post hoc Pairwise Comparisons in Table 4.11 indicated exactly where 

the significance appears between the three groups in each section for each SERP type. 

In detail, for the Ads section, English participants had significantly (p <0.001) lower 

fixation duration on the Ads section in all SERP types with (M = 7.94, SD = 4.78) 

compared to the Arab participants (M = 17.01, SD = 8.65) and the Chinese participants 

(M = 13.95, SD = 6.85) except in rich SERP (p >0.05). There was no significant 

difference between Arab and Chinese participants in fixation duration on the Ads 

section in the plain and mobile SERPs (p >0.05) and Arabs were only significantly 

higher than Chinese in fixation duration in the rich PC SERP (p <0.001). 

Table 4.11 Summary of Pairwise Comparisons 

Sections 
Type of SERP 

Plain PC SERP Rich PC SERP Mobile SERP 
A - E A - C E - C A - E A - C E - C A - E A - C E - C 

Ads **  ** ** **  **  ** 
Top **  ** *  * *  ** 
Bottom       **  ** 

* Indicates a significant difference at the 0.05 level.  
** Indicates a significant difference at the 0.01 level. A: Arabs; E: English; C: Chinese. 

Chinese fixated almost the same time on the Ads section in the plain PC SERP and 

the rich PC SERP. Regarding the Top section, English participants significantly (p 

<0.05) fixated on Top section in all SERPs (M = 10, SD = 5.16) less than Arab 

participants (M = 17.51, SD = 9.79) and Chinese participants (M = 16.97, SD = 7.30).  

No significant differences were found between Arab and Chinese participants (p 

>0.05). What is interesting in these data is that Arabs’ fixation duration on the Ads 

section and Top section in all SERPs was almost twice as long as the English 

participants’ fixation duration. In the Bottom section, the significant differences 



Chapter 4 

 188 

between groups were found only in the mobile SERP. English participants had 

significantly (p <0.001) lower fixation duration on bottom results (M = 3.46, SD = 

2.43) compared to Arab (M = 8.04, SD = 6.25) and Chinese (M = 8.15, SD = 4.43) 

participants.  

No significant differences were found between the three groups in plain and rich 

SERPs (p >0.05). Finally, the interaction between group type and SERP type was 

significant only in the Ads section F (4,174) = 5.37, p <0.001. In the Top and Bottom 

sections no significant interaction was found (p >0.05).  

4.3.2. Fixation Duration in the Right Section across the Three Tasks in the 

Rich PC SERP 

AOIs in Task4, Task5 and Task6 that represented the elements on the right hand side 

were combined and the fixations durations were collected from all participants. A 

one-way between-groups Analysis of Variance (ANOVA) test was conducted to 

compare the effect of group type (Arab, English and Chinese) on fixation duration in 

the Right section.  

There was a significant main effect of group type on fixation duration at the p <0.05 

level for the three groups [F (2, 83) = 7.23, p < 0.01]. Post hoc comparisons using the 

Bonferroni HSD test indicated that the mean fixation durations for English (M = 15.23 

sec, SD = 13.9) were significantly lower (M = 12.61 sec, SD = 6.52) than the fixation 

durations of the Arab group (M = 21.08 sec, SD = 12.74) and the Chinese group (M = 

20.18 sec, SD = 7.47). However, the Arab and Chinese groups did not significantly 

differ from each other in their fixation durations (p >0.05) – see Table 4.12. It is 

obvious that although the Arab participants were the slowest group noticing the right 

hand side section, they fixated and spent more time on this part than the English and 

Chinese did. 

Table 4.12 Average fixation duration in Right section 

Group Arabs English Chinese 
Section M SD M SD M SD 

Right 
Section 21.08 12.74 12.61 6.52 20.18 7.47 
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4.4. Correlations between Cognitive Process, Performance and 

Satisfaction  

In this section, we tried to identify any correlations between each group’s cognitive 

processing with their performance and satisfaction in each SERP. The performance 

represents the time taken until they found the answer. The indicator of cognitive 

processing is the fixation duration as explained above.  

The fixation duration and performance of the three tasks in each SERP were combined 

to yield the total fixation duration and performance in the plain PC SERP, rich PC 

SERP or mobile SERP. A Pearson r product-moment correlation coefficient was 

computed to assess the relationship between participants’ fixation duration for each 

group and their performance and levels of satisfaction. The correlations for each 

group among different parameters are presented in Table 4.13. 

Table 4.13 Correlation coeffieients for fixation duration with performance and levels of 
satisfaction for Arabs, English and Chinese 

 Performance Satisfaction 
ARB Plain Rich Mobile Plain Rich Mobile 

Fixation 
Duration 

Plain .769** - - -.163 - - 
Rich - .364 - - -.223 - 
Mobile - - .034 - - -.118 

Performance 
Plain - - - -.129 - - 
Rich - - - - -.079 - 
Mobile - - - - - -.068 

ENG Plain Rich Mobile Plain Rich Mobile 

Fixation 
Duration 

Plain .802** - - -.499** - - 
Rich - .549** - - .181 - 
Mobile - - .678** - - -.016 

Performance 
Plain - - - -.550** - - 
Rich - - - - .334 - 
Mobile - - - - - .027 

CHI Plain Rich Mobile Plain Rich Mobile 

Fixation 
Duration 

Plain .685** - - -.024 - - 
Rich - .439* - - -.285 - 
Mobile - - .480** - - .002 

Performance 
Plain - - - -.096 - - 
Rich - - - - -.007 - 
Mobile - - - - - .128 

**Correlation is significant at the 0.01 level (2-tailed)     
*Correlation is significant at the 0.05 level (2-tailed)      
      

For the Arab group, the significant outcome was found only in the correlation between 

the fixation duration and performance in the plain PC SERP. There was a strong 

positive relationship between the two variables r = 0.769. The more time taken to find 
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the answer, the more fixations they made. However, no significant relationship was 

found between the fixation duration and performance with the satisfaction level.  

For the English group, the relationship between the fixation duration and performance 

in the three SERPs was significant and was a strong positive relationship. The 

relationship between the fixation duration and performance with the satisfaction level 

was significant only in the plain PC SERP. There was a strong negative relationship 

between the fixation duration and satisfaction r = - 0.499. The fewer fixations they 

made, the more satisfied they were. As well as the performance r = - 0.550, the less 

time it took them to find the answer the higher their satisfaction levels were.  

For the Chinese group, the significant correlations were between the fixation duration 

and performance in the three SERPs. Neither fixation duration nor performance came 

close to correlating significantly with satisfaction level in all SERPs. To sum up, the 

relationship between the fixation duration and performance for English and Chinese 

participants was more significant than for Arab participants. The increment in their 

fixations means that their performance worsens over time. In other words, the more 

time the participants took to find the answer, the more fixations they made.  

4.5. Performance Data 

The performance data gathered in this experiment are taken from two metrics – the 

average completion time and success rate. The performance measurement was 

explained in detail in section 3.3.2. Seconds were used as the averaged completion 

time. This is the time spent until the participant found the answer in a certain task. 

Success rate is presented in percentage form and refers to the number of correct 

answers. The completion time for each group in each task is presented in Figure 4.18.  
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Figure 4.18 Average completion time for each task across groups 

In all tasks English participants found the answers faster than Arab and Chinese 

participants did. Moreover, in all tasks except Task8, Chinese participants were faster 

than the Arabs in finding answers. To escalate this analysis to a further stage, 

statistical analysis should be performed. Therefore, ANOVA and Chi-square tests 

were applied to elicit any significant differences between the three groups across all 

tasks.  

The ANOVA test was conducted to find any differences in the times taken to find the 

answer and to provide the means, Standard Deviation (SD) and the P = value for each 

group. A Chi-square test was conducted to find any differences in the success rate 

between groups in each task. The confidence level at p <0.05 was used in this study’s 

statistical tests to indicate the confidence level of the tested means. 

4.5.1. Performance and Success Rate in the Plain PC SERP 

Task1, Task2 and Task3 were performed in this type of presentation. As described in 

section 3.8.2, each task has a different answer position in order to comprehend 

generally the performance with different types of answer obtained from the search. A 

3x3 mixed-design ANOVA test was conducted to investigate the impact of group type 

and task type on performance, and the results are shown in Table 4.14. The 

performance data for each group in each task are shown in Table 4.15. 
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Table 4.14 ANOVA Results 

Dependent 
Variable 

Task Type Group Type Interaction task/group 
F Sig F Sig F Sig 

Time 
taken 55.94 0.000 8.19 0.001 4.14 0.003 

 

Table 4.15 Average time taken and standard deviation for the three tasks in the Plain PC 
SERP 

Group 
Task 
Type 

Arabs English Chinese Total 

M SD M SD M SD M SD 

Task 1 20.02 13.77 11.22 9.29 15.25 8.6 15.60 11.29 
Task 2 8.96 3.93 6.26 3.60 8.11 3.57 7.77 3.83 
Task 3 27.75 13.69 12.31 5.65 23.02 9.49 21.42 11.94 
Total 18.82 7.76 10.52 4.51 15.67 6.27   

 

There was a significant main effect of task type, F (2,132) = 55.94, p <0.001. It was 

noticed that the best performance from the three groups was in Task2 (M = 7.77 sec, 

SD = 3.83) for which the target answer was from the first three results. Task1 (M = 

15.60, SD = 11.29) showed the second best performance for all groups where the 

answer was on the middle, and Task3 (M = 21.41 sec, SD = 11.94) had the worst 

performance as the answer was at the bottom.  

There was also a significant main effect of group type, F (2,66) = 8.19, p <0.01, with 

Arabs (M = 18.82 sec, SD = 7.76) performing worse overall than English (M = 10.52, 

SD = 4.51) and Chinese (M = 15.67, SD = 6.27) groups. Specifically, the results from 

the post hoc comparisons using the Bonferroni HSD test indicated that the English 

group took significantly less time to find the answers in all tasks compared to the 

Arabs by at least 8 seconds (p <0.001) and the Chinese group by at least 5 seconds (p 

<0.05), whereas Arab participants’ performance did not significantly differ from the 

Chinese participants’ performance (p = 0.277) in all tasks. Additionally, there was a 

significant interaction between group type and task type, F (4,132) = 4.14, p <0.01. 

Table 4.16 presents the Pairwise Comparisons to show the significant differences in 

each task for each group. 
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Table 4.16 Summary of Pairwise Comparisons between each task for each group 

DV 
Type of Group 

Arab English Chinese 
1 - 2 1 - 3 2 - 3 1 - 2 1 - 3 2 - 3 1 - 2 1 - 3 2 - 3 

Performance ** ** **   * ** ** ** 
* Indicates a significant difference at the 0.05 level.  
** Indicates a significant difference at the 0.01 level. 
DV: Dependent Variable, 1: Task1; 2: Task2; 3: Task3. 

It can be noted that Arabs and Chinese significantly performed better in Task2 

compared to Task1 and Task3 (p <0.05), as well as Task1 compared to Task3  

(p <0.05). For English participants, the only significance in their performance was 

noticed in Task2 compared to Task3 (p <0.05). Surprisingly, Task1 and Task3 took 

the English participants almost the same time to perform. 

Success rate is a metric to measure the percentage of the correct answers in each task 

for each group. To do so, a Chi-square statistical test was conducted to find out any 

significant association between the group type and the percentage of the correct 

answers in the three performed tasks. A Chi-square test revealed no significant 

association between the success rate within the three tasks and types of group: Task1 

X2(2) = 1.69, p = 0.429, Task2 X2(2) = 3.66, p = 0.160 and Task3 X2(2) = 3.417, p = 

0.181. All groups had a similar success rate across the three tasks in the plain PC 

SERP (see Figure 4.19). 

 

 

Figure 4.19 Average task success rate in percentage across tasks in the Plain PC SERP 
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4.5.2. Performance and Success Rate in the Rich PC SERP 

The analysed tasks in this SERP are Task4, Task5 and Task6. The answer of the Task4 

was located in the right hand side to find any influence of the reading direction in 

finding the answer. A 3x3 mixed-design ANOVA test was conducted to investigate 

the impact of group type and task type on performance, and the results are shown in 

Table 4.17. The performance data for each group in each task are shown in Table 

4.18. 

Table 4.17 ANOVA results 

Dependent 
Variable 

Task Type Group Type Interaction task/group 
F Sig F Sig F Sig 

Time 
taken 66.19 0.000 16.20 0.001 3.96 0.006 

 

Table 4.18 Average time taken and standard deviation for the three tasks in the Rich PC 
SERP 

Group 
Task 
Type 

Arabs English Chinese Total 

M SD M SD M SD M SD 

Task 4 24.18 17.20 16.2 7.16 14.10 6.11 18.96 10.51 
Task 5 25.03 7.08 13.36 5.97 19.30 6.85 19.17 7.95 
Task 6 50.16 19.55 31.20 13.13 44.05 5.24 41.18 15.04 
Total 30.10 12.42 20.02 7.78 24.31 6.33   

 

There was a significant main effect of task type, F (2,80) = 66.19, p <0.001. Finding 

the answer in Task6 received the worse performance overall (M = 41.18 sec, SD = 

15.04) where the answer was at the bottom of the screen. Task4 and Task5 took almost 

the same time to be performed across the three groups (M = 18.96 sec, SD = 10.51 

and M = 19.17 sec, SD = 7.95, respectively).  

There was also a significant main effect of group type, F (2,40) = 16.20, p <0.001, 

with Arabs (M = 30.10 sec, SD = 12.42) performing worse overall than English (M = 

20.02, SD = 7.78) and Chinese (M = 24.31, SD = 6.33) groups. Specifically, the results 

from the post hoc comparisons using the Bonferroni HSD test indicated that the Arab 

participants took significantly more time to find the answers in all tasks compared to 

the English participants by at least 10 seconds (p <0.001) and to the Chinese 

participants by at least 5 seconds (p <0.01).  
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Although the Chinese participants performed better in Task4 (M = 14.10, SD = 6.11) 

than the English participants (M = 16.2, SD = 7.16), the average performance time 

across the three tasks was significantly higher than for the English participants by at 

least 4 seconds (p <0.05). The post hoc Pairwise Comparisons in Table 4.19 indicated 

exactly where the significance appears between the three groups in each task.  

Table 4.19 Summary of Pairwise Comparisons between each task for each group 

DV 
Type of Task 

Task4 Task5 Task6 
A - E A - C E - C A - E A - C E - C A - E A - C E - C 

Performance  *  ** * * **  ** 
* Indicates a significant difference at the 0.05 level.  
** Indicates a significant difference at the 0.01 level. 
DV: Dependent Variable, A: Arabs; E: English; C: Chinese. 

Interestingly, Chinese participants found the answers for Task4 (M = 14.10 sec, SD = 

6.11) and Task5 (M = 19.30 sec, SD = 6.85) significantly (p <0.05) faster than Arab 

participants (M = 24.18 sec, SD = 17.20 and M = 25.03 sec, SD = 7.08, respectively). 

Unexpectedly, the Arab group took longer to find the answer on the right hand side 

compared to English and Chinese groups. The performance time between groups in 

Task5 was significant (p <0.05). Although the answer position in Task6 was only 

lower than the answer position in Task5 by three organic results, the time spent to 

find the answer in Task6 was twice as long the time spent in Task5 for all participants. 

Additionally, there was a significant interaction between group type and task type, (F 

(4,80) = 3.95, p <0.01). 

In terms of success rate, a Chi-square statistical test was conducted to find out any 

significant association between the group type and the percentage of the correct 

answers in the three performed tasks. A Chi-square analysis on the success rate 

showed a significant main effect for group type in Task4 X2(2) = 16.003, p <0.001 

and Task5 X2(2) = 6.537, p <0.05 but no significant association in Task6 X2(2) = 

5.118, p = 0.077. Figure 4.20 illustrates the success rate percentage for each group in 

each task.  
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Figure 4.20 Average task success rate in percentage across tasks in the Rich PC SERP 

In Task4, despite the speed of English participants in answering Task4, 50% of them 

could not find the answer, while the vast majority of Arab (90%) and Chinese (86.7%) 

groups answered this task correctly. Regarding Task5, Arab and English groups had 
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success rate was low for all participants compared to Task4 and Task5. However, the 

Arab group had the worst success rate (50%), while English and Chinese groups’ 

success rates were not very different (70% and 76.7%, respectively). One possible 

explanation for this might that, because Arabs read exhaustively from the top results, 

their concentration fell as they went down the results rank. Therefore, their success 

rate in finding the bottom result was low. 

4.5.3. Performance and Success Rate in the Mobile SERP 

Task7, Task8 and Task9 were performed on the mobile SERP and each task has a 

different answer position as well. A 3x3 mixed-design ANOVA results are shown in 

Table 4.20, and Table 4.21 presents the performance for each task. 

Table 4.20 ANOVA Results 

Dependent 
Variable 

Task Type Group Type Interaction task/group 
F Sig F Sig F Sig 

Time 
taken 119.17 0.000 19.19 0.000 6.42 0.000 
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Table 4.21 Average time taken and standard deviation for the three tasks in the Mobile 
SERP 

Group 
Task 
Type 

Arabs English Chinese Total 

M SD M SD M SD M SD 

Task 7 36.96 14.98 19.47 6.22 34.13 10.05 29.85 13.15 
Task 8 26.11 9.13 17.02 6.20 28.06 6.73 23.10 8.71 
Task 9 16.04 14.91 8.41 5.33 11 5.54 11.60 9.69 
Total 27.99 14.34 14.86 4.86 23.63 5.87   

 

There was a significant main effect of task type, F (2,104) = 119.16, p <0.001. 

Participants from all groups found the answer in Task9 in an average of M = 11.60 

sec, SD = 9.69 and it was best performed as the answer was at the top. Task7 was 

worst performed and the participants took M = 29.85 sec, SD = 13.15 to find the 

answer, while Task8 was performed faster, M = 23.10 sec, SD = 8.71, although the 

answer was at the bottom of the mobile screen.  

There was also a significant main effect of group type, F (2,52) = 19.19, p <0.001, 

with the Arab group (M = 27.99 sec, SD = 14.3) performing worse overall than the 

English group (M = 14.86, SD = 4.86) and slightly than the Chinese group (M = 23.63, 

SD = 5.87). Specifically, the results from the post hoc comparisons using the 

Bonferroni HSD test indicated that English participants took significantly less time to 

find the answers in all tasks compared to Arab and Chinese participants by at least 8 

seconds (p <0.001). There was no significant difference between Arab and Chinese 

participants’ performance (p >0.05). The post hoc Pairwise Comparisons in Table 

4.22 indicated exactly where the significance appears between the three groups in 

each task.  

Table 4.22 Summary of Pairwise Comparisons 

DV 
Type of Task 

Task7 Task8 Task9 
A - E A - C E - C A - E A - C E - C A - E A - C E - C 

Performance **  ** **  **    
* Indicates a significant difference at the 0.05 level.  
** Indicates a significant difference at the 0.01 level. 
DV: Dependent Variable, A: Arabs; E: English; C: Chinese. 
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The English group’s performance in Task7 and Task8 was significantly (p <0.001) 

better than that of the Arab and Chinese groups; however, the Arab and Chinese 

performance was not significant in any task. Moreover, in Task9 no significant effect 

of group type was found on the time to find the answer between the three groups. 

Although the answer in Task8 was located at the bottom of the mobile screen, all 

participants found the answer faster than the answer of Task7 where the answer was 

located in the middle. Furthermore, there was a significant interaction between group 

type and task type, F (4,104) = 6.42, p <0.001. 

Concerning success rate, a Chi-square analysis on the success rate showed a 

significant effect for group type only in Task7 X2(2) = 13.440, p <0.01. The test 

revealed no significant association between the success rate and the types of group in 

Task8 X2(2) = .580, p = 0.748 and Task9 X2(2) = 1.694, p = 0.429. Figure 4.21 

illustrates the success rate percentage for each group in each task.  

 

Figure 4.21 Average task success rate in percentage across tasks in the Mobile SERP 

In Task7, although the Arab and Chinese participants had much more time than the 

English in finding the correct answer, the vast majority of Arab (90%) and Chinese 

(83.3%) participants answered this task correctly, while only 63.3% of the English 

participants answered it correctly. Surprisingly, in Task8, 83.3% of the English 

participants found the correct answer even though the answer was at the bottom of the 

mobile SERP, while Arab and Chinese participants had lower success rate 

percentages (76.7% and 81.1%, respectively). Lastly, Task9 received the highest 

success rate from all groups and all percentages were above 90%. 
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4.5.4. Performance and Success Rate Comparison between the Three 

SERPs 

As described previously, each type of presentation has its own design. The aim was 

to identify whether the performance of Arab, Chinese and English participants differ 

while using a different type of search engine.  

It appears from Figure 4.22 that English participants took the shortest time in 

performing all tasks across the three different SERPs presentations. On the other hand, 

Arabs were the worse in their time taken to find the answer across the three SERPs. 

Chinese were in the middle and they spent almost the same time to find answers for 

the six tasks in the rich PC SERP and the mobile SERP.  

 

 

Figure 4.22 All groups’ average performance across three presentations 

However, to make inferences about the performance of the three groups in general, a 

3x3 mixed-design ANOVA test was conducted to investigate the impact of group type 

and SERP type on performance which is the time taken until the answer was found.  

There was a significant main effect of SERP type, F (2,154) = 47.13, p <0.001. All 

groups spent the lowest time in finding answers in the plain PC SERP (M = 14.37, SD 

= 7.21) followed by the mobile SERP (M = 22.17, SD = 10.89). The SERP 

presentation that all groups spent the longest time to find answers is the PC SERP 

with rich snippets, images and elements on the right hand side (M = 24.75, SD = 9.85). 
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There was also a significant main effect of group type, F (2,77) = 20.33, p <0.001. 

English participants significantly spent less time in performing all tasks in each SERP 

type (M = 14.75, SD = 4.27) compared to Arabs (M = 25.59, SD = 7.69) and Chinese 

participants (M = 21.08, SD = 4.53), while Arab participants performed significantly 

worse (p <0.05) overall than Chinese participants in each SERP type. However, there 

was not a significant interaction between group type and SERP type, F (4,154) = 

1.520, p = 0.199.  

The performance is not measured by calculating the time spent to find the correct 

answer only; the second metric, success rate has to be analysed in order to have a 

comprehensive view of their performance. A Chi-square test was conducted to 

compare the success rates for Arab, English and Chinese participants across SERP 

types. 

With respect to the plain PC SERP, there was a significant association between the 

success rate and group type X2(2) = 7.82, p <0.05. The vast majority of Chinese and 

Arab participants answered the three tasks correctly (96.6% and 93.3%, respectively), 

while English participants failed to find the correct answers more than Arab and 

Chinese participants and their success rate was 85.6%.  

Regarding the PC SERP that has rich snippets, images and elements on the right hand 

side, the success rate was lower than in the plain PC SERP for all groups. A Chi-

square test indicated a significant association between the three groups X2 (2) = 11.33, 

p <0.01. English had the worse success rate (65.6%) compared to Arabs (71.1%) and 

Chinese (86.7%). In the last SERP presentation which was the mobile SERP, a Chi-

square test also revealed a significant association in the success rate between Arab, 

English and Chinese participants X2(2) = 7.015, p <0.05.  

The highest success rate was received by Chinese participants (92.2%) followed by 

Arabs (87.8%), and again English participants had the lowest success rate (78.9%) 

compared to the two groups (see Table 4.23). Remarkably, across the three SERP 

types, Chinese participants had the highest success rate and English participants had 

the lowest success rate.  
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Table 4.23 Average success rate in the three SERP types across groups 

SERP Type Group Type 
Arabs English Chinese 

Plain PC SERP 93.3% 85.6% 96.7% 
Rich PC SERP 71.1% 65.6% 86.7% 
Mobile SERP 87.8% 78.9% 92.2% 

 

4.6. Satisfaction Data 

The participants’ satisfaction level was measured from two perspectives. The first was 

participants’ satisfaction with each task and the second was their satisfaction with 

each SERP presentation. As explained in section 3.3.3.2, post-task and post-test 

questionnaires were collected to measure participants’ satisfaction with each task and 

each presentation.  

The arithmetic means of the scores from the questions in post-task or post-test 

questionnaires were calculated in order to quantify the means. Overall task 

satisfaction or SERP satisfaction scores were calculated by averaging the scores from 

each group in each task or each presentation, with higher scores indicating a high level 

of satisfaction.  

4.6.1. Task Satisfaction 

Task satisfaction refers to the user’s satisfaction when carrying out tasks and is 

measured by averaging the two questions’ scores in the post-task questionnaire; the 

results are presented in Figure 4.23. The two questions relate to the simplicity of 

performing the task and the time taken until finding the answer. It should be noted 

that the first question was not about the difficulty of the question; rather it was about 

the answer position of this question. All questions were fairly easy and required no 

prior knowledge to be answered.  
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Figure 4.23 Average satisfaction level for each group in each task across the SERPs 

To start with task-based satisfaction evaluation, as shown in Figure 4.23, the three 

tasks in the plain PC SERP received the most positive ratings from all groups. 

Generally, English participants gave a high positive rating for questions in all tasks 
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What is interesting in these data is that if the answer of the task is at the bottom of the 

screen, the satisfaction level is low. Task3, Task6 and Task8 in each presentation type 
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the highest satisfaction level due to the fact that the answers were in the top three 

results. Clearly, the SERP that participants gave the highest satisfaction ratings to on 

performing tasks is the plain PC SERP. 
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Chinese satisfaction scores in each task, a one-way ANOVA test was conducted to 
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significances were found in Task3 F (2,89) = 4.25, p <0.05 , Task5 F (2,89) = 3.42, p 

<0.05 , Task6 F (2,89) = 4.45, p <0.05 , Task7 F (2,89) = 4.80, p <0.01 and Task8 F 

(2,89) = 10.74, p <0.01. Post hoc comparisons using the Bonferroni HSD test were 

used to indicate which group are significantly different.  

With respect to Task3, Task5, Task6 and Task7, the significant differences were 
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satisfaction was not significantly different from that of English and Arabs in all tasks 

except Task8. Arab participants in all tasks aforementioned significantly gave lower 
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had M = 3.18, SD = 0.88 scores and the English had M = 3.68, SD = 0.75 scores. For 

Task6 Arabs had lower scores of M = 2.05, SD = 0.76 and the English had M = 2.66, 

SD = 0.97 scores. For Task7 Arabs had M = 2.53, SD = 0.88 scores and the English 

had M = 3.33, SD = 0.90 scores. With respect to Task8, the English had significantly 

higher positive satisfaction ratings (M = 3.26, SD = 1.11) compared to Arab and 

Chinese participants (M = 2.20, SD = 1.09 and M = 2.25, SD = 0.77, respectively). 

There is no significant difference between Arab and Chinese participants. 

4.6.2. Satisfaction with the SERP Presentation 

A questionnaire was given to the participants after each presented SERP to measure 

the user’s satisfaction with the SERP presentation. The aim was not to evaluate the 

usability of the SERP used but rather to elicit any potential differences in user’s 

satisfaction ratings with each SERP presented by using this questionnaire. In other 

words, the intention was to see whether Arab, English and Chinese participants have 

a similar view and satisfaction level with the usability of the presentation and their 

activities to find the information required.  

This questionnaire was adopted and modified to meet this study’s research purpose. 

This questionnaire consists of 12 questions and each question in rated on a 5-point 

Likert-Scale, where 1 = Strongly disagree, 3 = Neither agree nor disagree and 5 = 

Strongly agree, with higher values indicating a greater satisfaction level. The first 

question is about the simplicity of using the presented SERP, the second question is 

about whether participants could effectively complete the tasks or not, the third 

question focuses on the complexity of the presentation, while the fourth and eighth 

questions focus on the clarity of the SERP organisation and the pleasantness. The 

fifth, sixth and ninth questions are about how easy and quickly participants could find 

the intended information and navigate the SERP. The seventh, tenth and eleventh 

questions are about how far the user is comfortable, confident and likes using this 

type of SERP. The last question focuses on the overall satisfaction of the user with 

the presented SERP.  

To have reliable and comprehensive findings, all participants were told that answering 

this post-test questionnaire in both studies does not necessarily depend on what they 

have seen in the experiment and is not limited to the tested pages, but rather on their 

views in general. 
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4.6.2.1. Data Analysis of the Plain PC SERP Satisfaction Questionnaire 

This presentation has no images, rich snippets and elements on the right hand side. 

All the three groups answered the 12 questions after each SERP presentation to rate 

their satisfaction levels. All results are demonstrated in Table 4.24 for Arab, English 

and Chinese participants. Asterisks mark significant differences between the three 

groups in their satisfaction ratings in a question (* p < 0.05).  

Table 4.24 All participants’ answers on the Plain PC SERP satisfaction questionnaire 
Questions GRP Strongly 

Disagree Disagree Neutral Agree Strongly 
Agree 

*1: It was simple to use this 
search engine result page 

ARB 1(3.3%) 3(10%) 4(13.3%) 14(46.7%) 8(26.7%) 
ENG  3(10%) 1(3.3%) 14(46.7%) 12(40%) 
CHI  9(30%) 8(26.7%) 8(26.7%) 5(16.7%) 

*2: I could effectively 
complete the tasks using this 
search engine result page 

ARB  3(10%)  20(66.7%) 7(23.3%) 
ENG  1(3.3%) 2(6.7) 16(53.3%) 11(36.7

%) 
CHI 4(13.3%) 4(13.3%) 4(13.3%) 11(36.7%) 7(23.3%) 

3: I found this search engine 
result page unnecessarily 
complex 

ARB 8(26.7%) 17(56.7%) 3(10%) 2(6.7%)  
ENG 8(26.7%) 15(50%) 3(10%) 4(13.3%)  
CHI 7(23.3%) 9(30%) 7(23.3%) 7(23.3%)  

4: The organisation of the 
information on the search 
engine result page screen was 
clear 

ARB  2(6.7%) 5(16.7%) 14(46.7%) 9(30%) 
ENG  2(6.7%) 8(26.7%) 14(46.7%) 6(20%) 
CHI 

 3(10%) 3(10%) 16(53.3%) 8(26.7%) 

5: I was able to complete the 
tasks and scenarios quickly 
using this search engine result 
page 

ARB  2(6.7%) 2(6.7%) 19(63.3%) 7(23.3%) 
ENG  4(13.3%) 1(3.3%) 18(60%) 7(23.3%) 
CHI 

 2(6.7%) 5(16.7%) 16(53.3%) 7(23.3%) 

6: It was easy to find the 
information I needed 

ARB  5(10%) 3(10%) 15(50%) 7(23.3%) 
ENG  5(16.7%) 2(6.7%) 16(53.3%) 7(23.3%) 
CHI  6(20%) 7(23.3%) 10(33.3%) 7(23.3%) 

*7: I felt comfortable using 
this search engine result page 

ARB  3(10%) 3(10%) 17(56.7%) 7(23.3%) 
ENG  2(6.7%) 3(10%) 12(40%) 13(43.3

%) 
CHI  11(36.7%) 4(13.3%) 9(30%) 6(20%) 

8: The interface of this search 
engine result page was 
pleasant 

ARB  7(23.3%) 7(23.3%) 11(36.7%) 5(16.7%) 
ENG  8(26.7%) 8(26.7%) 10(33.3%) 4(13.3%) 
CHI  8(26.7%) 15(50%) 5(16.7%) 2(6.7%) 

9: It was easy to navigate 
through this search engine 
result page 

ARB  1(3.3%) 3(10%) 19(63.3%) 7(23.3%) 
ENG  2(6.7%) 4(13.3%) 13(43.3%) 11(36.7

%) 
CHI 1(3.3%) 4(13.3%) 6(20%) 13(43.3%) 6(20%) 

10: I liked using this type of 
presentation 

ARB  8(26.7%) 4(13.3%) 14(46.7%) 4(13.3%) 
ENG 1(3.3%) 6(20%) 6(20%) 8(26.7%) 9(30%) 
CHI  9(30%) 9(30%) 6(20%) 6(20%) 

*11: I felt confident using this 
search engine result page 

ARB  3(10%) 4(13.3%) 17(56.7%) 6(20%) 
ENG  1(3.3%) 1(3.3%) 14(46.7%) 14(46.7

%) 
CHI  7(23.3%) 11(37%) 8(26.7%) 4(13.3%) 

12: Overall, I am satisfied with 
this search engine result page 

ARB  2(6.7%) 3(10%) 17(56.7%) 8(26.7%) 
ENG  2(6.7%) 3(10%) 13(43.3%) 12(40%) 
CHI  5(16.7%) 6(20%) 13(43.3%) 6(20%) 
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A one-way ANOVA test was conducted to compare the average scores in each 

question of the three groups’ answers to find any significance. The test revealed the 

differences in the following questions: question1 (F (2,87) = 5.5, p <0.01), question2 

(F (2,87) = 5.16, p <0.01), question7 (F (2,87) = 6.02, p <0.01) and question11 (F 

(2,87)=11.5, p <0.001).  

Post hoc comparisons using the Bonferroni HSD test was used to determine in each 

question exactly which group is significantly different from other groups. In the four 

questions, the English participants significantly differ in their scores to Chinese. In 

question1, which focuses on the simplicity of the SERP, English were significantly 

more satisfied with the simplicity of the plain PC SERP more than Chinese were 

(4.17/5 and 3.30/5, respectively, p <0.01). Arabs’ opinion of the simplicity did not 

differ significantly from that of the English and Chinese participants. In question2, 

which focuses on the effectiveness of participants in getting tasks completed through 

using this type of SERP, again, the significance was noticed in English and Chinese 

scores. English participants significantly believed they could complete all tasks 

effectively (4.23/5), more than Chinese participants (3.43/5), using the plain PC SERP 

(p <0.01).  

Question7 was about whether participants are comfortable using this type of SERP or 

not. English with 4.2/5 felt significantly more comfortable than Chinese participants 

with 3.33/5 (p <0.01). The final question that had significantly different average 

scores between subjects was question11. This question was about how confident the 

participants are when using this type of SERP. Arab and Chinese participants are 

significantly different from English participants in their confidence (p <0.05 and p 

<0.001, respectively). English has the highest average score of confidence with 

(4.37/5) compared to Arabs with (3.87/5) and Chinese (3.30/5).  

Overall, calculating the averages of each question induced that there is a significant 

difference in the total satisfaction with the plain PC SERP (F (2,87) = 4.38, p <0.05). 

English participants had the highest level of satisfaction with the plain PC SERP 

(4.1/5) followed by Arabs (3.8/5), and the Chinese group was the lowest satisfied 

(3.5/5). 
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4.6.2.2. Data Analysis of the Rich PC SERP Satisfaction Questionnaire 

This presentation has images, rich snippets and elements on the right hand side. All 

the three groups answered the 12 questions. All results are demonstrated in Table 4.25 

for Arab, English and Chinese participants. Asterisks mark significant differences 

between the three groups in their satisfaction ratings in a question (* p < 0.05). 

Table 4.25 All participants’ answers on the rich PC SERP satisfaction questionnaire 
Questions GRP Strongly 

Disagree Disagree Neutral Agree Strongly 
Agree 

1: It was simple to use this 
search engine result page 

ARB  4(13.3%) 2(6.7%) 16(53.3%) 8(26.7%) 
ENG  4(13.3%) 5(16.7%) 16(53.3%) 5(16.7%) 
CHI  3(10%) 3(10%) 10(33.3%) 14(46.7%) 

2: I could effectively complete 
the tasks using this search 
engine result page 

ARB  4(13.3%) 6(20%) 11(36.7%) 9(30%) 
ENG  4(13.3%) 7(23.3%) 15(50%) 4(13.3%) 
CHI  3(10%) 8(26.7%) 9(30%) 10(33.3%) 

3: I found this search engine 
result page unnecessarily 
complex 

ARB 4(13.3%) 14(46.7%) 2(6.7%) 9(30%) 1(3.3%) 
ENG 1(3.3%) 11(36.7%) 8(26.7%) 9(30%) 1(3.3%) 
CHI 6(20%) 12(40%) 6(20%) 6(20%)  

4: The organisation of the 
information on the search 
engine result page screen was 
clear 

ARB  6(20%) 5(16.7%) 15(50%) 4(13.3%) 
ENG  11(36.7%) 7(23.3%) 9(30%) 3(10%) 
CHI 

 14(46.7%)  13(43.3%) 3(10%) 

5: I was able to complete the 
tasks and scenarios quickly 
using this search engine result 
page 

ARB 1(3.3%) 10(33.3%) 4(13.3%) 12(40%) 3(10%) 
ENG  12(40%) 6(20%) 10(33.3%) 2(6.7%) 
CHI 

 6(20%) 5(16.7%) 15(50%) 4(13.3%) 

6: It was easy to find the 
information I needed 

ARB 1(3.3%) 5(16.7%) 6(20%) 11(36.7%) 7(23.3%) 
ENG  6(20%) 8(26.7%) 11(36.7%) 5(16.7%) 
CHI  7(23.3%)  16(53.3%) 7(23.3%) 

7: I felt comfortable using this 
search engine result page 

ARB  5(16.7%) 3(10%) 15(50%) 7(23.3%) 
ENG  6(20%) 4(13.3%) 13(43.3%) 7(23.3%) 
CHI  8(26.7%)  14(46.7%) 8(26.7%) 

8: The interface of this search 
engine result page was 
pleasant 

ARB  4(13.3%) 6(20%) 11(36.7%) 9(30%) 
ENG  5(16.7%) 7(23.3%) 11(36.7%) 7(23.3%) 
CHI   7(23.3%) 9(30%) 14(46.7%) 

9: It was easy to navigate 
through this search engine 
result page 

ARB 1(3.3%) 4(13.3%) 5(16.7%) 14(46.7%) 6(20%) 
ENG  2(6.7%) 7(23.3%) 18(60%) 3(10%) 
CHI  8(26.7%) 4(13.3%) 14(46.7%) 4(13.3%) 

*10: I liked using this type of 
presentation 

ARB  7(23.3%) 2(6.7%) 14(46.7%) 7(23.3%) 
ENG 1(3.3%) 8(26.7%) 5(16.7%) 10(33.3%) 6(20%) 
CHI   6(20%) 11(36.7%) 13(43.3%) 

11: I felt confident using this 
search engine result page 

ARB 1(3.3%) 4(13.3%) 4(13.3%) 15(50%) 6(20%) 
ENG  5(16.7%) 3(10%) 16(53.3%) 6(20%) 
CHI  3(10%) 4(13.3%) 15(50%) 8(26.7%) 

12: Overall, I am satisfied with 
this search engine result page 

ARB  4(13.3%) 4(13.3%) 14(46.7%) 8(26.7%) 
ENG  5(16.7%) 7(23.3%) 12(40%) 6(20%) 
CHI  3(10%)  14(46.7%) 13(43.3%) 
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The one-way ANOVA test revealed that the significant main effect of group type on 

satisfaction ratings occurred only in question10 (F (2,87) = 5.007, p <0.01). The 

question was about how far the user liked this type of presentation that has images 

and extra elements on all over the page. Post hoc comparisons using the Bonferroni 

HSD test indicated that the Chinese significantly liked this type of SERP (4.23/5) 

more than the English (3.40/5) did. Arabs’ liking for this presentation did not differ 

significantly from that of the English and Chinese (p >0.05). Overall, calculating the 

averages of each question showed no significant difference in the total satisfaction 

with the rich PC SERP (F (2,87) = 1.564, p =0.215). 

4.6.2.3. Data Analysis of the Mobile SERP Satisfaction Questionnaire 

The same 12 questions were put to all participants in order to measure their 

satisfaction level with the mobile SERP from Arab, English and Chinese points’ of 

views. All results are demonstrated in Table 4.26 for Arab, English and Chinese 

participants. Asterisks mark significant differences between the three groups in their 

satisfaction ratings in a question (* p < 0.05). 
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Table 4.26 All participants’ answers on the Mobile SERP satisfaction questionnaire 
Questions GRP Strongly 

Disagree Disagree Neutral Agree Strongly 
Agree 

*1: It was simple to use this 
search engine result page 

ARB  11(36.7%) 8(26.7%) 5(16.7%) 6(20%) 
ENG  4(13.3%) 7(23.3%) 13(43.3%) 6(20%) 
CHI  4(13.3%) 4(13.3%) 14(46.7%) 8(26.7%) 

2: I could effectively complete 
the tasks using this search 
engine result page 

ARB  9(30%) 4(13.3%) 14(46.7%) 3(10%) 
ENG  8(26.7%) 8(26.7%) 10(33.3%) 4(13.3%) 
CHI  3(10%) 4(13.3%) 16(53.3%) 7(23.3%) 

*3: I found this search engine 
result page unnecessarily 
complex 

ARB 1(3.3%) 9(30%) 9(30%) 8(26.7%) 3(10%) 
ENG  11(36.7%) 11(36.7%) 8(26.7%)  
CHI 3(10%) 17(56.7%) 3(10%) 7(23.3%)  

4: The organisation of the 
information on the search 
engine result page screen was 
clear 

ARB 2(6.7%) 7(23.3%) 6(20%) 14(46.7%) 1(3.3%) 
ENG  11(36.7%) 3(10%) 16(53.3%)  
CHI 

 7(23.3%) 7(23.3%) 13(43.3%) 3(10%) 

*5: I was able to complete the 
tasks and scenarios quickly 
using this search engine result 
page 

ARB 17(56.7
%) 7(23.3%) 2(6.7%) 4(13.3%)  

ENG 5(16.7%) 9(30%) 13(43.3%) 3(10%)  
CHI 6(20%) 10(33.3%) 9(30%) 5(16.7%)  

6: It was easy to find the 
information I needed 

ARB 1(3.3%) 9(30%) 11(36.7%) 5(16.7%) 4(13.3%) 
ENG  6(20%) 6(20%) 15(50%) 3(10%) 
CHI  5(16.7%) 6(20%) 15(50%) 4(13.3%) 

*7: I felt comfortable using 
this search engine result page 

ARB 3(10%) 11(36.7%) 6(20%) 6(20%) 4(13.3%) 
ENG  9(30%) 7(23.3%) 14(46.7%)  
CHI  4(13.3%) 2(6.7%) 16(53.3%) 8(26.7%) 

8: The interface of this search 
engine result page was 
pleasant 

ARB 5(16.7%) 9(30%) 4(13.3%) 10(33.3%) 2(6.7%) 
ENG  8(26.7%) 10(33.3%) 9(30%) 3(10%) 
CHI  8(26.7%) 12(40%) 7(23.3%) 3(10%) 

9: It was easy to navigate 
through this search engine 
result page 

ARB 1(3.3%) 9(30%) 6(20%) 11(36.7%) 3(10%) 
ENG  4(13.3%) 13(43.3%) 10(33.3%) 3(10%) 
CHI  3(10%) 6(20%) 17(56.7%) 4(13.3%) 

10: I liked using this type of 
presentation 

ARB 5(16.7%) 9(30%) 5(16.7%) 8(26.7%) 3(10%) 
ENG 3(10%) 10(33.3%) 6(20%) 10(33.3%) 1(3.3%) 
CHI  7(23.3%) 9(30%) 12(40%) 2(6.7%) 

*11: I felt confident using this 
search engine result page 

ARB 1(3.3%) 14(46.7%) 3(10%) 6(20%) 6(20%) 
ENG 3(10%) 4(13.3%) 6(20%) 13(43.3%) 4(13.3%) 
CHI  3(10%)  19(63.3%) 8(26.7%) 

*12: Overall, I am satisfied 
with this search engine result 
page 

ARB 3(10%) 12(40%) 5(16.7%) 4(13.3%) 6(20%) 
ENG 3(10%) 4(13.3%) 9(30%) 10(33.3%) 4(13.3%) 
CHI  5(16.7%) 5(16.7%) 13(43.3%) 7(23.3%) 

 

The ANOVA test indicated that significant differences in the average scores for each 

question were evident in question1 (F (2,87) = 3.39, p <0.05), question3 (F (2,87) = 

3.46, p <0.05), question5 (F (2,87) = 4.72, p <0.05), question7 (F (2,87) = 8.10, p 

<0.01), question11 (F (2,87)=6.32, p <0.01) and question12 (F (2,87) = 3.46, p 

<0.05).  

Post hoc comparisons using the Bonferroni HSD test revealed that in question1 which 

focuses on the simplicity of the SERP, Chinese significantly more satisfied with the 
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simplicity of the mobile SERP than Arab did (3.87/5 and 3.20/5 respectively). English 

opinion of the simplicity did not differ significantly from Chinese and Arab. The third 

question focuses on whether the mobile SERP is complex. Arabs found that this SERP 

is complex (2.9/5) to a greater extent than the Chinese participants believe (3.53/5). 

Again, the English view of the complexity of the mobile SERP did not differ 

significantly from Chinese and Arab participants. Question5 focuses on the quickness 

in completing all tasks using this SERP. The Arab participants felt that they could not 

complete the tasks quickly using mobile (2.77/5) compared to the English (3.43/5) 

and Chinese (3.47/5). English and Chinese average scores did not differ significantly.  

Question7 was about whether participants are comfortable using this type of SERP or 

not. Chinese with (3.93/5) felt more comfortable than Arab (2.9/5) and English 

participants with (3.17/5). Arab and English comfortable level was similar with no 

significance. Question11 was about how confident the participants are when using 

this type of SERP. Arab and Chinese participants are significantly different from 

English participants in their confidence (p <0.05 and p <0.001 respectively). Chinese 

has the highest average score of confidence with (4.07/5) compared to Arab with 

(3.07/5) and English (3.37/5). Arab and English participants were not significantly 

different in their confidence of using mobile. 

The final question that had significantly different average scores between subjects 

was question12. This question asked participants about their overall satisfaction with 

the mobile SERP. Chinese participants were more satisfied (3.73/5) than Arab 

(2.93/5) but not English (3.27/5). No significant difference in Arab and English 

overall satisfaction with the mobile SERP.  

Overall, calculating the averages of each question indicated that there is a significant 

difference in the total satisfaction with the mobile SERP (F (2,87) = 5.05, p <0.01). 

Again, Chinese participants were significantly more satisfied with the mobile SERP 

(3.63/5) than Arab was (3.01/5). English and Chinese satisfaction levels were not 

significantly different. Arab group was the lowest satisfied with the mobile SERP and 

Chinese group was the most satisfied. 
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4.7. Preferences Data 

The preferences data were collected after the experiment was completed to learn the 

participants’ preferences for the type of search page they would normally prefer to 

get the information from, and why. This experiment was deployed using three 

different types of SERP and with three cultural groups to elicit any differences in their 

choices.  

Two types of data (quantitative and qualitative) were obtained from the question that 

was asked at the end of the background questionnaire (see Appendix B). The 

participants had to choose the most preferred type of SERP and justify their choices 

by explaining the reasons behind choosing this type over the other types of SERP. As 

the study involved foreign students – and to avoid lack of clarity in the obtained data 

– all responses were gathered electronically using Qualtrics Software. Moreover, 

typing their opinions using keyboard gives participants the opportunity to express 

their views more easily than hand writing them, particularly for Arab and Chinese 

participants. 

The quantitative data represent the percentage of SERP choices of SERP for each 

group. A Chi-square test was employed to find any significant associations across the 

three groups in their choices. The qualitative data are the comments that they typed 

after choosing their preferred SERP. The process of analysing textual data 

qualitatively from the ‘why’ question includes identifying clear themes that are 

elicited from participants’ answers and determined those that are most common. Once 

all participants’ answers were analysed and categorised into the defined themes, the 

number of themes that emerged were identified and summarised into chart form.  

Each comment was coded and categorised under a theme as summarised in the 

following sections; 4.7.1, 4.7.2 and 4.7.3. The themes were different in each SERP 

type. To present the analysis in an organised format, these themes were classified into 

positive and negative themes. Then each theme was counted and outlined. 

As regards the quantitative data, a Chi-square test was conducted to reveal any 

significant association between the group type and their preferences for the 

presentations. There was a significant association between the preferences and group 

type X2(4) = 21.12, p < 0.001. The majority from the three groups (Arabs 70%, 

English 56% and Chinese 47%) preferred the rich PC SERP. The plain PC SERP was 
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preferred mostly by English participants (40%) and 17% of Arabs and only 10% of 

Chinese preferred this type. Surprisingly, the mobile screen was preferred most by 

Chinese participants (44%), whereas only 4% of English and 13% of Arab 

participants preferred this type of SERP.  

To understand the reasons behind their choices, their comments were analysed 

qualitatively and the positive and negative themes were formulated. The percentages 

of each theme in each SERP type are presented in the following sections.  

4.7.1. The Plain PC SERP Comments Analysis 

On average, the plain PC SERP received 40 positive comments and 33 negative 

comments from all groups. The positive comments resulted in a total of three themes 

and were mostly received from English participants. As shown in Figure 4.24, the 

plain PC SERP was praised for its simplicity and less distracting items (48% of the 

themes) and being more efficient in findings results (40% of the themes). The 

familiarity of this type was 12% of the themes. Figure 4.25 illustrates the percentage 

of each group’s comments from the overall positive themes. 

 

Figure 4.24 Overall percentage of positive themes in the Plain PC SERP 
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Figure 4.25 The percentage of the positive themes in the Plain PC SERP across groups 

The negative comments resulted in three themes as illustrated in Figure 4.26 and were 

mostly received from Arab participants. Participants articulated about the difficulty 

in findings information at a glance (34% of the themes), there were no visual hints 

(37% of the themes) and there was too much text (29% of the themes). Figure 4.27 

shows the participants’ percentages in each theme.  

 

Figure 4.26 Overall percentage of negative themes in the Plain PC SERP 
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Figure 4.27 The percentage of the negative themes in the Plain PC SERP across groups 

4.7.2. The Rich PC SERP Comments Analysis 

The rich PC SERP received 62 positive comments and only 17 negative comments 

from all groups. The positive comments resulted in a total of four themes and were 

mostly received from English participants. As shown in Figure 4.28, participants 

believe that the images in this SERP are helpful in finding information (37% of the 

themes), they like the functionality of the list (24% of the themes), it provides 

essential details on the right hand section (20% of the themes) and they believe it is 

attractive and eye catching (19% of the themes). Figure 4.29 illustrates the percentage 

of each group’s comments from the overall positive themes.  

 

 

Figure 4.28 Overall percentage of positive themes in the Rich PC SERP 
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Figure 4.29 The percentage of the positive themes in the Rich PC SERP across groups 

The negative comments resulted in three themes as illustrated in Figure 4.30. This 

SERP was criticised for the difficulties of navigation when searching in two parts 

(53% of the themes), many images can cause distractions (24% of the themes) and 

unfavourableness of the section on the right hand side (23% of the themes); and these 

comments received from English participants only. Figure 4.31 shows the 

participants’ percentages in each theme.  

 

Figure 4.30 Overall percentage of negative themes in the Rich PC SERP 
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Figure 4.31 The percentage of the negative themes in the Rich PC SERP across groups 

4.7.3. The Mobile PC SERP Comments Analysis 

The mobile SERP received only 17 positive comments and 55 negative comments 

from all groups. The positive comments resulted in a total of three themes. As shown 

in Figure 4.32, the participants liked the mobile SERP for its simplicity in accessing 

and following the research results (59% of the themes), simplicity of the presentation 

(29% of the themes), and handiness (12% of the themes). Figure 4.33 illustrates the 

percentage of each group’s comments from the overall positive themes. 

 

Figure 4.32 Overall percentage of positive themes in the Mobile SERP 
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Figure 4.33 The percentage of the positive themes in the Mobile SERP across groups 

Five themes were identified from the 55 negative comments as illustrated in Figure 

4.34. The mobile SERP was criticised for the smallness of the screen which requires 

a great deal of scrolling (32% of the themes), the difficulty in allocating the wanted 

results (30% of the themes), the information is densely packed (23% of the themes), 

the lack of information presented (11% of the themes), and the annoyingness and 

distractions of the sponsored links (4% of the themes) which were received from 

English participants only. Figure 4.35 shows the participants’ percentages in each 

theme. 

 

Figure 4.34 Overall percentage of negative themes in the Mobile SERP 
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Figure 4.35 The percentage of the positive themes in the Mobile SERP across groups 

4.8. Chapter Conclusion 

This chapter introduces the analysis of the results obtained from two sources of data; 

eye-tracking system and questionnaires. It started by describing the data gathered 

from the eye-tracking system and discovered similarities and differences of the visual 

search behaviour for each group on each type of SERP. Generally, the top results were 

read intensively by all groups. However, ad results received significant attention as 

well. The lower the result is, the less attention received, and all groups spent more 

time in finding the bottom answer specifically in the rich SERP. Arab and Chinese 

participants applied an exhaustive reading strategy, which resulted in more fixations 

and time spent to find the answers than was the case with the English participants. 

However, their success rates were higher than English participants.  

The second part of this chapter presented the satisfaction and preferences data that 

were analysed quantitatively using descriptive and inferential statistical analysis to 

gain any significance. The rich SERP was most preferred by all groups, while the 

plain SERP was preferred most by the English and the mobile SERP was most likely 

to be chosen by Chinese participants.  

The following chapter expands the exploration of this research beyond SERPs by 

addressing the viewing behaviour and preference differences between the same three 

groups on informational websites in order to comprehend their online visual 

behaviour. 
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CHAPTER 5: STUDY TWO RESULTS – VIEWING 

BEHAVIOUR, EYE MOVEMENT AND PREFERENCES 

5.1. Introduction 

This chapter presents the findings from the second experiment and uses the same 

approach as Chapter 4. The data collection techniques were almost similar to those 

used in the first experiment. The subjective and objective results were obtained from 

eye-tracking, post-test satisfaction questionnaire and preference data. All data were 

in the forms of tables, charts and visualised data such as gaze plots and heatmaps. 

Descriptive and inferential statistical analyses were also conducted to describe the 

differences in the attention, eye movement and satisfaction between Arab, English 

and Chinese people.  

Three types of websites’ presentations were employed (image-heavy webpage, text-

heavy webpage and webpage with right-hand sided design) in order to understand the 

diverse types of website layouts and to generalise the study results on a larger scale. 

The study reported here explores how different users with different cultural 

backgrounds and reading direction browse three types of interface, to what extent they 

are satisfied with each one, and which type they preferred. The purpose was not to 

examine the usability of these websites but rather to utilise them as stimuli 

endeavouring to understand the viewing behaviour and preferences of those users 

when interacting with similar website design. A revised version of this chapter has 

been published in Alsaffar et al. (2018b). 

5.2. Eye-tracking Results  

As explained in section 3.9, three different websites’ presentations were used to 

explore the differences in viewing behaviour of the Arab group (ARB), English group 

(ENG) and Chinese group (CHI) while exposed to different types of website interface.  

5.2.1. Webpage1 (Image-heavy) 

This webpage contains many images all over the page with less text. The participants 

browsed freely around this webpage for 30 seconds. However, the time frame of this 

experiment was approximately 15 seconds. It is worth noting that, mistakenly, we 
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analysed the whole 30 seconds of the gaze data. Then the results presented no big 

differences particularly in terms of eye movement order. After the mistake was 

realised, the data were analysed again considering only the first 15 seconds. This 

supported the method that indicating the first 15 seconds would explain the real 

behaviour of participants. In addition, after viewing the webpage for 15 seconds or 

so, most of the participants informed the experimenter that they were ready to see the 

next webpage, which again lent support to previous research suggesting analysing 

only the first 15 seconds. The webpage was divided into 22 AOIs as shown in Figure 

5.1. Each eye-tracking metric is described separately with an enhancement of tables 

and graphs below. 

 
Figure 5.1 The defined AOIs in the image-heavy webpage 
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5.2.1.1. Total Fixation Duration 

This metric calculates the total time of all fixations in each AOI. As shown in Table 

5.1, the total fixations duration for 30 Arab participants was 276.84 sec, for 30 English 

it was 281.92 sec and for 30 Chinese it was 289.15 sec. Around five seconds from 

each group were spent on saccades. The middle ads (Mid Ad) received the highest 

fixations duration from all groups. They spent more than 20% of their fixations time 

on this AOI and it was the only AOI that all participants from each group noticed.  

The ENG spent 6.1% and CHI spent 8.1% of their fixation on Logo, while the ARB 

spent double the time of fixation duration than the ENG did (13.6%). All groups spent 

a similar time (less than 1% of their fixations duration) on the bottom part of the 

webpage which includes Bottom Ad, Bottom Bar and Bottom Info AOIs. The CHI 

allocated 20.6 % of their fixations duration on the Mid List under the middle ad, while 

the ENG and ARB tended to give less attention to this part, at 11.1% and 6.9%, 

respectively.  

Table 5.1 presents the percentage of participants viewing each AOI, mean fixation 

duration, total of fixation duration and its percentage for all groups in Webpage1. 

Table 5.1 Fixation Data for all groups in Webpage1 

 

 

 

 

Webpage 1 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage 
of Arabic 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Fixation 
Duration 

Percentage

Percentage 
of English 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Fixation 
Duration 

Percentage

Percentage 
of Chinese 
Participants

Mean 
of 

Fixation 
Duration

Sum of 
Fixation 
Duration

Fixation 
Duration 

Percentage

Account 23% 0.27 1.89 0.7% 20% 0.42 2.52 0.9% 23% 0.37 2.59 0.9%
Bottom Content 57% 0.99 14.85 5.4% 30% 0.83 7.47 2.6% 23% 0.67 4.69 1.6%

Bottom Ad 23% 0.28 0.84 0.3% 0% 0 0 0.0% 0% 0 0 0.0%
Bottom Bar 23% 0.33 0.99 0.4% 3% 0.31 0.31 0.1% 0% 0 0 0.0%
Bottom Info 7% 0.14 0.28 0.1% 10% 0.74 2.22 0.8% 33% 0.3 2.1 0.7%
Bottom List 30% 0.39 3.51 1.3% 20% 0.35 2.1 0.7% 10% 0.44 1.32 0.5%

Bottom Mid Content 53% 1.08 17.28 6.2% 50% 0.83 12.45 4.4% 23% 0.85 5.95 2.1%
Bottom Promotion 0% 0 0 0.0% 0% 0 0 0.0% 0% 0 0 0.0%
Bottom Right List 33% 0.49 4.9 1.8% 13% 0.54 3.24 1.1% 50% 0.3 3 1.0%

Logo 73% 1.39 37.53 13.6% 93% 0.61 17.08 6.1% 100% 0.78 23.4 8.1%
Menu 17% 0.64 3.2 1.2% 7% 0.35 1.4 0.5% 23% 0.33 2.31 0.8%

Mid Ad 100% 2.56 74.24 26.8% 100% 2.42 72.6 25.8% 100% 2.28 68.4 23.7%
Mid List 83% 0.76 19 6.9% 93% 1.12 31.36 11.1% 87% 2.29 59.54 20.6%

Mid Right List 13% 0.88 5.28 1.9% 33% 0.6 6 2.1% 33% 0.23 2.3 0.8%
Mid Title 43% 0.39 5.07 1.8% 63% 0.82 15.58 5.5% 80% 0.61 12.2 4.2%
Right Ad 67% 0.49 9.8 3.5% 73% 0.47 8.46 3.0% 67% 0.65 13 4.5%
Right List 37% 0.51 6.63 2.4% 83% 0.77 16.94 6.0% 50% 0.6 9.6 3.3%
Social Ad 0% 0 0 0.0% 0% 0.35 0 0.0% 0% 0 0 0.0%
Top Ad 77% 0.92 17.48 6.3% 80% 0.62 14.88 5.3% 67% 0.64 12.8 4.4%

Top Content 73% 1.04 22.88 8.3% 90% 1.51 37.75 13.4% 67% 1.66 33.2 11.5%
Top Mid Content 73% 0.77 16.94 6.1% 63% 0.97 18.43 6.5% 43% 0.81 10.53 3.6%

Top Right List 47% 0.75 14.25 5.1% 80% 0.53 11.13 3.9% 73% 1.01 22.22 7.7%
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5.2.1.2. Fixations Count 

Figure 5.2 displays the fixations count in each AOI of Webpage1.  

 

Figure 5.2 Fixations count in each AOI of Webpage1 

Thirty ENG fixated 1155 times on Webpage1, the ARB fixated 1046 times and the 

CHI fixated 1051 times on this webpage. As shown in Figure 5.2, the second AOIs 

that received the highest fixation count after Mid Ad for ENG, ARB and CHI were 

different. For ENG it was Top Content, for ARB it was Logo and for CHI it was Mid 

List. Interestingly, ARB fixated twice as long as the ENG fixation and almost more 

than CHI by 30% on Logo AOI. CHI made more than double the fixations (172) on 

Mid List AOI than ARB (74), while ENG did not differ significantly (131). Although 

the Right List AOI was located on the right hand side, ENG made the most fixation 

counts on this AOI (60) followed by CHI (42) and then ARB (23).  

5.2.1.3. Time to First Fixation and Gaze Plot 

As described previously, this metric indicates the time taken to notice each part of the 

page and in which order. The graphs in Figure 5.3 illustrate the time taken until the 

participant noticed each AOI in Webpage1. Table 5.2 presents the order in which the 

AOIs were first reached by each group. 
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Figure 5.3 Time to first fixation in Webpage1 

Table 5.2 Fixation order for each group in Webpage1 

 Webpage1 
Order ARB ENG CHI 

1st Mid Ad Logo Mid Ad 
2nd Logo Mid Ad Logo 
3rd Top Ad Top Ad Top Ad 
4th Top Right List Top Right List Account 
5th Mid Title Account Menu 
6th Mid List Mid List Top Right List 
7th Menu Menu Right List 
8th Top Content Mid Title Mid List 
9th Right List Right List Mid Title 
10th Right Ad Top Content Bottom List 
11th Account Right Ad Top Content 
12th Top Mid Content Bottom Content Mid Right List 
13th Bottom Mid Content Top Mid Content Bottom Mid Content 
14th Bottom Info Bottom Right List Bottom Content 
15th Mid Right List Bottom Mid Content Bottom Info 
16th Bottom Content Bottom Info Top Mid Content 
17th Bottom Right List Bottom List Bottom Right List 
18th Bottom List Mid Right List Right Ad 
19th  Bottom Bar Bottom Bar  
20th  Bottom Ad   

 

As in Study One, to present the gaze plot, we created an average gaze plot for each 

group to eliminate the shortage in normal gaze plots, to present more reasonable 

image, and to make it easier to understand the order of participants’ gaze on a 

stimulus.  
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Figure 5.4 presents a visualisation of the fixations order for each group on each AOI 

in Webpage1.  

  

Figure 5.4 Average gaze plots for each group in Webpage1 

The first and second AOIs that were fixated by all participants were Logo and Mid Ad 

AOIs. Logo was the first AOI for ENG and it took them 1.5 sec to notice it, while it 

was the second AOI for ARB and CHI and it took them 1.35 sec and 2.15 sec, 

respectively.  

What is interesting about the data in this graph is that most of the AOIs that are located 

on the right hand side of the webpage such as Account and Top Right List AOIs were 

noticed first by CHI followed by ENG, while ARB were the slowest group in noticing 

them. However, 23% of ARB fixated on the Bottom Ad, while no participants from 

ENG and CHI noticed it.  
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Social Ad and Bottom Promo AOIs located at the bottom of the page were not seen 

by any participants. It should be noted that 27% of ARB did not fixate on the Logo, 

while only 6% of ENG did not see it; but all CHI fixated on the Logo.  

5.2.1.4. Heatmaps 

Figure 5.5 shows heatmaps that represent the aggregated fixation duration from all 

Arab, English and Chinese participants in Webpage1.  

 

Figure 5.5 Heatmaps of all groups in Webpage1 
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Providing heatmaps helps to understand the general patterns of global users and to 

gain an overview of the eyes’ distributions across the different parts of a page. As can 

be seen from the three heatmaps above, each group had different viewing patterns.  

ARB tended to concentrate mostly on the top of the page and the lower their eyes 

went the less attention they gave. They fixated intensively on the AOIs that were 

located on the top of the page such as Logo, Menu and Mid Ad. It is obvious that ENG 

exhibited an F-shaped pattern for reading the content of this webpage. Their fixations 

appeared on the right hand side more than those of ARB. Moreover, the middle of the 

page received similar fixations to the top. Like the ARB, ENG fixations also 

decreased while going down the page. Regarding CHI, their fixations were scattered 

around the page with more concentrations on the top and the middle of the page 

compared to ARB and ENG. The bottom part did not receive any fixation from the 

Chinese participants.  

5.2.2. Webpage2 (Text-heavy) 

The webpage was divided into 17 AOIs as shown in Figure 5.6. Each eye-tracking 

metric was described separately with visualised tables and graphs. 
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Figure 5.6 The defined AOIs in text-heavy webpage 
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5.2.2.1. Total Fixation Duration 

The average fixation duration of ARB and ENG in this webpage is the same (13 sec), 

while CHI spent more fixations (14.33 sec). Two seconds each from the ARB and 

ENG were spent on saccades, whereas the CHI spent only 0.5 second in saccades.  

Top Content AOI was the most fixated area for ARB and ENG groups. They spent 

more than 18% of their fixations duration in this part. For CHI, the most fixated AOI 

was Top Left Info, which was above the Top Content and under the Logo and 

Navigation AOIs. They spent almost 22% of their fixations duration in this part. The 

Logo was fixated less by ARB and CHI than by the ENG. Although Search Box and 

Bottom Right Ad AOIs were located on the right hand side, ARB allocated only 1% 

of their fixations duration on those parts, while the ENG and CHI allocated 2.4% of 

their fixations duration.  

Notably, CHI spent more time by far on Top Right List (19.1%) than ARB (6.1%) and 

ENG (6.7%) participants. In addition, CHI spent around 15% of their fixation duration 

on AOIs that were located at the bottom, whereas ARB and ENG allocated more than 

23% of their fixation duration to those AOIs. However, CHI fixation duration on 

Bottom Ad was double the ARB fixation duration and more than the ENG fixation 

duration. Table 5.3 presents the fixation data for all groups in Webpage2.  

Table 5.3 Fixation Data for all groups in Webpage2 

 

Webpage 2 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage 
of Arabic 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Fixation 
Duration 

Percentage

Percentage 
of English 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Fixation 
Duration 

Percentage

Percentage 
of Chinese 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Fixation 
Duration 

Percentage

Announcement 53% 0.89 14.24 5.2% 73% 0.88 19.36 7.1% 43% 1.26 16.38 5.7%
Bottom Ad 20% 0.19 1.14 0.4% 13% 0.71 4.26 1.6% 57% 0.41 6.97 2.4%

Bottom Boxes 33% 0.78 7.8 2.9% 30% 0.75 6.75 2.5% 20% 0.44 2.64 0.9%
Bottom Content 60% 0.85 16.15 5.9% 80% 0.8 17.6 6.4% 43% 0.75 9.75 3.4%

Bottom Info 30% 0.88 7.92 2.9% 27% 0.73 5.84 2.1% 33% 0.41 4.1 1.4%
Bottom Left Ad 33% 0.49 4.9 1.8% 37% 0.28 3.08 1.1% 43% 0.32 4.16 1.5%

Bottom Mid Content 80% 1.04 24.96 9.1% 80% 1.15 27.6 10.1% 67% 0.7 14 4.9%
Bottom Right Ad 23% 0.25 1.75 0.6% 20% 0.46 2.76 1.0% 43% 0.28 3.64 1.3%

Logo 70% 1.03 21.63 7.9% 87% 1.1 28.6 10.4% 67% 1.1 22 7.7%
Navigation 67% 0.69 13.8 5.0% 67% 0.77 15.4 5.6% 43% 0.99 12.87 4.5%

Paging 7% 0.38 0.76 0.3% 0% 0 0 0.0% 33% 0.35 2.45 0.9%
ProText 10% 0.22 0.66 0.2% 10% 0.66 1.98 0.7% 10% 0.39 1.17 0.4%

Search Box 7% 0.51 1.02 0.4% 47% 0.37 3.7 1.4% 50% 0.43 3.01 1.1%
Top Content 97% 1.83 53.07 19.4% 93% 1.8 50.4 18.4% 100% 1.66 49.8 17.5%
Top Left Info 100% 1.7 51 18.7% 93% 1.41 39.48 14.4% 100% 2.06 61.8 21.7%

Top Mid Content 90% 1.33 35.91 13.1% 87% 1.11 28.86 10.5% 77% 0.69 15.87 5.6%
Top Right List 67% 0.76 16.72 6.1% 80% 0.87 18.27 6.7% 87% 2.09 54.34 19.1%
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5.2.2.2. Fixation Count 

Figure 5.7 displays the fixations count in each AOI of Webpage2.  

 

Figure 5.7 Fixations count in each AOI of Webpage2 

ARB and CHI had similar fixation counts in this webpage (1027 and 1035, 

respectively), while ENG had more fixations (1080). ENG fixated 117 on Logo, while 

ARB and CHI made only 63 and 74 fixations, respectively. Bottom Boxes received 

only nine fixations from CHI, while ARB fixated 22 times and ENG 33 times in this 

AOI. The middle content includes four AOIs (Top Content, Top Mid Content, Bottom 

Mid Content and Bottom Content) and the CHI made the lowest fixations on this 

section, while ENG made the highest fixation count. Interestingly, Bottom Ad 

received fewer fixations than Bottom Left Ad from ARB and ENG, while CHI fixated 

more on Bottom Ad than on Bottom Left Ad. 

5.2.2.3. Time to First Fixation and Gaze Plot 

The graphs in Figure 5.8 illustrate the time taken until the participants noticed each 

AOI in Webpage2. Table 5.4 presents the order in which the AOIs were first reached 

by each group. 
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Figure 5.8 Time to first fixation in Webpage2 

Table 5.4 Fixation order for each group in Webpage2 

 Webpage2 
Order ARB ENG CHI 

1st TopLeftInfo TopLeftInfo TopLeftInfo 
2nd Logo Logo Logo 
3rd Navigation TopRightList SearchBox 
4th TopContent TopContent TopContent 
5th TopRightList Navigation TopRightList 
6th SearchBox SearchBox Navigation 
7th Pagination TopMidContent TopMidContent 
8th TopMidContent BottomMidContent BottomMidContent 
9th BottomMidContent BottomContent BottomContent 
10th Announcement BottomLeftAd BottomInfo 
11th BottomContent BottomAd Announcement 
12th BottomRightAd Announcement BottomAd 
13th ProText BottomRightAd BottomLeftAd 
14th BottomLeftAd BottomBoxes BottomRightAd 
15th BottomBoxes ProText BottomBoxes 
16th BottomInfo BottomInfo Pagination 
17th BottomAd   

 

Figure 5.9 presents a visualisation of the fixations order for each group on each AOI 

in Webpage2. 
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Figure 5.9 Average gaze plots for each group in Webpage2 

All groups first noticed Top Left Info and then Logo AOIs. However, it took ARB 

around 1.6 sec to notice the first AOI, while it took the ENG and CHI less than a 

second each. The Bottom Right Ad was fixated first by ARB and then ENG and CHI. 

Pagination was seen by 33% of CHI and only 7% of ARB, while no one from the 

ENG group noticed it. Noticeably, 30% of ARB and 33% of CHI did not see the Logo.  

Moreover, only 7% of ARB saw Search Box that was located on the right hand side, 

while 47% and 50% of ENG and CHI saw this AOI. Although the Top Mid Content 

AOI was nearer to the top of the page than Bottom Mid Content, all participants 

fixated on the latter more than the former.  
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5.2.2.4. Heatmaps 

Figure 5.10 shows heatmaps that represent the aggregated fixation duration from all 

Arab, English and Chinese participants in Webpage2. 

 

Figure 5.10 Heatmaps of all groups in Webpage2 

The Top Left Info and Top Right List AOIs were most concentrated on by ENG and 

CHI; however, ARB did not pay great attention to Top Right List which was on the 

right hand side. ARB and CHI tended to read horizontally each line of the texts 

presented and ARB read more than CHI and ENG. CHI fixation jumped from area to 

area without any connections between their fixations. ARB read with a connection 

between their fixations even though the area between the visual elements is a white 

space. ENG tended to view this webpage from the middle and moved their eyes 

vertically to the bottom of the page ignoring most of the left and right elements.  
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5.2.3. Webpage3 (Right-Hand Sided Design) 

The webpage was divided into 19 AOIs as shown in Figure 5.11. Each eye-tracking 

metric was described separately with visualised tables and graphs. 

 

Figure 5.11 The defined AOIs in webpage with right hand sided design 
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5.2.3.1. Total Fixation Duration 

As shown in Table 5.5, the area that received the most fixation duration from all 

participants was Mid Content AOI. This AOI was a text and ENG spent 19.4% of 

their fixation duration on this part. CHI spent 17.7% and ARB spent 15.5%. This 

webpage includes many images in different locations. Remarkably, participants from 

all groups spent more time on the images that were placed at the middle of the screen 

compared those placed in the bottom and even in the top.  

Moreover, although there is an image on the right hand side and it was very close to 

those placed in the middle, all participants spent less time on that placed on the right 

hand side. The Bottom Right Evens AOI includes three images; however, CHI spent 

only 0.3% of their fixation, ENG spent 2.2% and ARB spent a bit longer – 2.3% of 

their fixation. Unpredictably, ARB were the lowest group spending time on the Right 

Navigation AOI (3.2%), while ENG spent 5.3% and CHI spent 4% of their fixation, 

as well as on the Mid Right List and the Mid Right Image. 

Table 5.5 Fixation Data for all groups in Webpage3 

 

 

 

 

 

Webpage 3 ARB ARB ARB ARB ENG ENG ENG ENG CHI CHI CHI CHI

AOIs
Percentage 
of Arabic 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Fixation 
Duration 

Percentage

Percentage 
of English 

Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Fixation 
Duration 

Percentage

Percentage 
of Chinese 
Participants

Mean of 
Fixation 
Duration

Sum of 
Fixation 
Duration

Fixation 
Duration 

Percentage

Bottom Image 57% 0.44 6.6 2.3% 20% 0.59 4.72 1.6% 43% 0.25 3.25 1.1%
Bottom Info 23% 0.65 4.55 1.6% 3% 1.26 3.78 1.3% 23% 0.75 5.25 1.7%
Bottom List 50% 0.88 13.2 4.6% 57% 0.87 14.79 5.1% 43% 1.2 15.6 5.1%

Bottom Right Events 40% 0.55 6.6 2.3% 27% 0.72 5.76 2.0% 47% 0.11 0.77 0.3%
Bottom Table 40% 1.11 13.32 4.6% 13% 1.07 7.49 2.6% 23% 1.58 11.06 3.6%

Left List 77% 1.07 24.61 8.5% 100% 1.1 30.8 10.7% 87% 1.34 34.84 11.3%
Left Navigation 13% 0.15 0.6 0.2% 0% 0 0 0.0% 33% 0.16 1.12 0.4%

Logo 70% 1.12 23.52 8.2% 67% 0.78 15.6 5.4% 67% 1.52 30.4 9.9%
Mid Content 97% 1.54 44.66 15.5% 100% 1.87 56.1 19.4% 100% 1.81 54.3 17.7%
Mid Image1 73% 0.68 14.96 5.2% 90% 0.78 21.06 7.3% 77% 1.06 24.38 7.9%
Mid Image2 73% 0.8 17.6 6.1% 83% 0.76 19 6.6% 77% 0.71 16.33 5.3%
Mid Image3 60% 0.77 13.86 4.8% 47% 0.68 11.56 4.0% 43% 0.54 7.02 2.3%

Mid Right Image 27% 0.4 4 1.4% 47% 0.46 6.44 2.2% 43% 0.52 6.76 2.2%
Mid Right List 33% 0.58 6.96 2.4% 50% 0.85 12.75 4.4% 57% 1.05 17.85 5.8%

Right Navigation 33% 0.94 11.28 3.2% 80% 0.76 15.2 5.3% 70% 0.76 9.88 4.0%
Search Box 57% 0.79 13.43 4.7% 60% 0.84 15.12 5.2% 77% 0.78 17.94 5.8%
Top Image 83% 0.71 17.75 6.2% 80% 0.59 14.16 4.9% 87% 0.49 12.74 4.1%

Top Left Header 70% 0.85 17.85 6.2% 73% 0.52 11.44 4.0% 57% 0.54 9.18 3.0%
Top Navigation 90% 1.22 32.94 11.4% 97% 0.93 23.25 8.0% 100% 0.93 27.9 9.1%
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5.2.3.2. Fixation Count 

Figure 5.12 displays the fixations count in each AOI of Webpage3. 

 

Figure 5.12 Fixations count in each AOI of Webpage3 

The total fixation count for ENG is 1139; for ARB it is 1029 and for CHI it is 1019. 

In the Mid Content AOI ENG made greater fixations count than ARB and CHI by 60 

fixations. They fixated 232 times, while ARB fixated 154 times and CHI fixated 177 

times. Right Navigation received 60 fixations from ENG and 35 fixations from CHI; 

and notably it received only 28 fixations from ARB. In addition, Mid Right List and 

Mid Right Image, ARB fixated on them less than ENG and CHI. The AOIs that were 

located at the bottom of the webpage such as Bottom Image, Bottom List and Bottom 

Right Evens were fixated more by ARB than by ENG and CHI.  

5.2.3.3. Time to First Fixation and Gaze Plot 

Figure 5.13 illustrates the time taken until the participant noticed each AOI in 

Webpage3. Table 5.6 presents the order in which the AOIs were first reached by each 

group. 
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Figure 5.13 Time to first fixation in Webpage3 

Table 5.6 Fixation order for each group in Webpage3 

 Webpage3 
Order ARB ENG CHI 

1st TopNavigation TopNavigation SearchBox 
2nd TopImage TopImage LeftNavigation 
3rd Logo Logo Logo 
4th TopLeftHeader SearchBox TopImage 
5th SearchBox TopLeftHeader TopNavigation 
6th LeftNavigation MidContent MidContent 
7th MidContent RightNavigation RightNavigation 
8th RightNavigation MidImage1 TopLeftHeader 
9th MidImage1 LeftList MidImage1 
10th MidRightImage MidImage2 LeftList 
11th LeftList MidRightImage BottomInfo 
12th MidImage2 MidRightList MidImage2 
13th MidRightList MidImage3 BottomList 
14th MidImage3 BottomRightEvents MidImage3 
15th BottomList BottomImage MidRightImage 
16th BottomTable BottomList BottomTable 
17th BottomRightEvents BottomTable MidRightList 
18th  BottomInfo BottomInfo BottomImage 
19th BottomImage  BottomRightEvents 

 

Figure 5.14 presents a visualisation of the fixations order for each group on each AOI 

in Webpage3. 
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Figure 5.14 Average gaze plots for each group in Webpage3 

The first noticed AOI for ARB and ENG was Top Navigation. CHI looked first at the 

Search Box AOI that was located on the top left corner. The second and third AOIs 

that ARB and ENG viewed were Top Image and then Logo, while CHI looked to Left 

Navigation and then Logo, as did the ARB and ENG. Interestingly, Top Navigation 

was the fifth AOI for CHI, whereas it was the first AOI for ARB and ENG. Although 

the Left Navigation AOI was relatively small, 33% of CHI looked at it and it was the 

second AOI. Only 6% of ARB saw it and no one from ENG noticed it.  

What is interesting about the data is that around 30% from each group did not see the 

Logo of the webpage. Moreover, even though Search Box was placed in the top left 
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corner, 43% from ARB and 40% from ENG did not see this part, but 77% of CHI saw 

it. The Right Navigation AOI was the navigation bar for the webpage and it was 

placed on the right hand side. Surprisingly, only 33% of ARB saw this area, while 

80% of ENG and 70% of Chinese fixated on this part of the page. Generally, the areas 

that were placed on the right hand side were fixated by less ARB than ENG and CHI.  

5.2.3.4. Heatmaps 

Figure 5.15 shows heatmaps that represent the aggregated fixation duration from all 

Arab, English and Chinese participants in Webpage3. 

 

Figure 5.15 Heatmaps of all groups in Webpage3 
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Even though the Logo was placed on the top right corner of the screen, it was viewed 

intensively by all participants, followed by Top Navigation and then Top Image. ARB 

tended to fixate mostly on the top and middle of the page with less fixations on the 

right hand side of the webpage. CHI fixated more on the images rather than the texts 

and the right hand side received signifiicant attention from CHI and ENG but not from 

ARB.  

Surprisingly a reverse F-shaped pattern was noticed in ENG eye movements, opposite 

to the pattern they exhibited in Webpage1. Clearly ARB fixated more on the bottom 

part of the page than ENG and CHI did. Moreover, CHI tended to ignore the white 

spaces in the page more than ARB and ENG did. 

5.3. Fixation Duration Comparisons of the Different Sections of the 

Three Webpages 

Each AOI representing a position in the webpage was combined to end up with one 

AOI and its name based on its position on the screen. Four main sections were 

introduced; Top, Middle, Right and Bottom. The webpage was divided into different 

AOIs as explained in section 3.9.2 and the total fixation duration of each AOI for each 

group was collected. For example, in Webpage3, the Top Section includes the 

following AOIs: Logo, Search Box, Top Navigation, Top Left Header and Top Left 

Navigation. The aim was to identify any significant differences between the three 

groups’ fixation duration on the different sections of the webpage; which part of the 

screen was most viewed, and whether Arab, English and Chinese participants have 

different interests. 

A one-way between groups ANOVA test was conducted to compare the effect of 

group type on fixation duration in each section and in each webpage. The total is 12 

sections (four sections per webpage). The significant outcomes were found only in 

four sections across the three webpages. There was a significant main effect of group 

type on fixation duration in Top Section in Webpage1 F (2,84) = 3.611, p <0.05, 

Bottom Section in Webpage1 F (2,11) = 6.29, p <0.05, Middle Section in Webpage2 

F (2,86) = 3.77, p <0.05, and Right Section in Webpage2 F (2,71) = 11.32, p < 0.001.  

Post hoc comparisons using the Bonferroni HSD test were used to determine in each 

section which group(s) if any are significantly different from other groups. In 
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Webpage1, the significances were noticed in the Top Section and the Bottom Section. 

The English participants significantly fixated on the Top Section (M = 1.62 sec, SD = 

0.91) less than the Arab participants did (M = 2.65, SD = 2.06). The Chinese 

participants’ fixation duration did not significantly different from the English and 

Arab participants (p > 0.05). In contrast, surprisingly in Bottom Section, English 

participants significantly fixated more on this part (M = 0.84, SD = 0.317) than 

Chinese participants (M = 0.84, SD = 0.317). The Arab participants’ fixation duration 

in the Bottom Section did not significantly different from English and Chinese 

participants (p > 0.05).  

In Webpage2, the significances were observed in Middle Section and Right Section. 

The Middle Section was fixated significantly more by the Arab participants (M = 4.35, 

SD = 2.31) than Chinese participants (M = 2.98, SD = 1.62). No significant difference 

was found between English participants’ fixation duration compared to the Arab and 

Chinese participants. In the final section which is Right Section, Chinese participants 

allocated significantly more fixations on the Right Section (M = 2.34, SD = 1.8) 

compared to the Arab participants (M = 0.81, SD = 0.78) and English participants (M 

= 1.02, SD = 0.76). The Arab and English participants did not differ significantly in 

their fixation duration on this section. In Webpage3 no significance was noted 

between the sections across groups.  

However, to expand this study’s analysis, a 3x3 mixed-design ANOVA test was 

conducted to find out any significant influence of webpage types and group types on 

the fixation duration in the four sections (Top, Middle, Bottom and Right). The 

significances were observed only in the Top Section F (2,128) = 19.7, p < 0.001 and 

Right Section F (2,92) = 3.87, p < 0.05. Table 5.7 presents the details of fixation 

duration in each section for each group. 
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Table 5.7 Means and (Standard Deviation) of fixation duration on the two sections 

Group 
Types of Webpage 

Webpage1 Webpage2 Webpage3 
 Top Section (M+SD) 
Arabs 2.91 (2.19) 1.65 (1.19) 3.07 (2.01) 
English 1.68 (0.9) 1.75 (1.33) 2.63 (1.52) 
Chinese 2.47 (1.58) 1.88 (1.03) 3.18 (1.7) 
Total 2.32 (1.58) 1.76 (1.19) 2.94 (1.73) 
 Right Section (M+SD) 
Arabs 1.3 (0.85) 0.61 (0.47) 1.44 (0.84) 
English 1.44 (1.1) 1.07 (0.82) 1.86 (1.12) 
Chinese 1.13 (0.43) 2.46 (1.7) 2.0 (1.06) 
Total 1.3 (0.84) 1.43 (1.37) 1.80 (1.04) 

 

An inspection of the mean scores that are presented in Table 5.7 indicated that the 

Top Section in Webpage3 received the highest fixation duration (M = 2.94 sec, SD = 

1.73) from all groups followed by Webpage1 (M = 2.32, SD = 1.58) and then 

Webpage2 (M = 1.76, SD = 1.19). Again in Webpage3, the Right Section was fixated 

significantly more (M = 1.8, SD = 1.04) than the Right Section in Webpage1 (M = 1.3, 

SD = 0.84) and Webpage2 (M = 1.43, SD = 1.37).  

Moreover, the group type had a significantly main impact on fixation duration only 

on the Right Section F (2,46) = 4.01, p < 0.05. The Chinese group was the group that 

fixated most on the Right Section (M = 1.86 sec, SD = 1.06) followed by the English 

(M = 1.46 sec, SD = 1.01). The Arab group was the lowest in their fixations (M = 1.12 

sec, SD = 0.72). 

5.4. Users’ Satisfaction with Webpage Interfaces 

The participants’ satisfaction level was measured with each webpage presentation. As 

explained in section 3.3.3.2, post-test questionnaires were collected to measure users’ 

satisfaction with each presentation. The arithmetic mean of the scores from the 

questions in the post-test questionnaires was calculated in order to quantify the mean. 

Overall satisfaction scores were calculated by averaging the scores from each group 

in each webpage, with higher scores indicating a high level of satisfaction.  

A questionnaire was given to the participants after each presented webpage to 

measure the users’ levels of satisfaction with the webpage interface. The aim was not 
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to evaluate the usability of the webpage but used rather to elicit any potential 

differences in the participants’ satisfaction ratings with each webpage presented by 

using this questionnaire. In other words, we wanted to find out whether Arab, English 

and Chinese users have a similar view and satisfaction level with the presentation.  

This questionnaire was adopted from Lewis (1995) and modified to meet the purpose 

of this research. Only questions related to the presentation in general were included 

and any questions related to the performance and website facilities were excluded. 

The final version of this questionnaire consists of five questions and each question 

was rated on a five-point Likert scale, where 1 = Strongly disagree, 3 = Neither agree 

nor disagree, and 5 = Strongly agree, with higher values indicating greater 

satisfaction.  

The first and third questions focus on the clarity of the webpage organisation and the 

pleasantness of its interface. The second and fourth questions are about how far the 

user is comfortable and likes using this type of webpage. The last question focuses on 

the overall satisfaction of the user with the presented webpage. To have reliable and 

comprehend findings, all participants were informed that answering this post-test 

questionnaire in both studies did not necessarily depend on what they had seen in the 

experiment and was not limited to the tested pages, but was rather based on their view 

in general. 

5.4.1. Data Analysis of Webpage1 Satisfaction Questionnaire 

This webpage is based mostly on images. All the three groups answered the five 

questions after each webpage presentation to rate their satisfaction. All results are 

demonstrated in Table 5.8 for Arab, English and Chinese participants. Asterisks mark 

significant differences between the three groups in their satisfaction ratings in a 

question (* p < 0.05).  
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Table 5.8 Participants’ answers on Webpage1 satisfaction questionnaire 
Questions GRP Strongly 

Disagree Disagree Neutral Agree Strongly 
Agree 

1: The organisation of the 
information on this website 
screen was clear 

ARB 3(10%) 6(20%) 4(13.3%) 10(33.3%) 7(23.3%) 
ENG 4(13.3%) 9(6.7%) 5(16.7%) 7(23.3%) 5(16.7%) 
CHI 1(3.3%) 6(20%) 3(10%) 13(43.3%) 7(23.3%) 

*2: I felt comfortable using this 
website 

ARB  5(16.7%) 5(16.7%) 14(46.7%) 6(20%) 
ENG 4(13.3%) 11(36.7%) 3(10%) 9(30%) 3(10%) 
CHI  4(13.3%) 4(13.3%) 13(43.3%) 9(30%) 

3: The interface of this website 
was pleasant 

ARB 1(3.3%) 10(33.3%) 4(13.3%) 8(26.7%) 7(23.3%) 
ENG 3(10%) 3(10%) 10(33.3%) 7(23.3%) 7(23.3%) 
CHI 1(3.3%) 4(13.3%) 4(13.3%) 11(36.7%) 10(33.3%) 

4: I liked using this type of 
presentation 

ARB 2(6.7%) 4(13.3%) 7(23.3%) 7(23.3%) 10(33.3%) 
ENG 3(10%) 10(33.3%) 4(13.3%) 8(26.7%) 5(16.7%) 
CHI  5(16.7%) 7(23.3%) 9(30%) 9(30%) 

*5: Overall, I am satisfied with 
this website 

ARB 1(3.3%) 6(20%) 5(16.7%) 11(36.7%) 7(23.3%) 
ENG 2(6.7%) 11(36.7%) 4(13.3%) 8(26.7%) 5(16.7%) 
CHI  4(13.3%) 6(20%) 10(33.3%) 10(33.3%) 

 

A one-way ANOVA test was conducted to compare the average scores in each 

satisfaction question of the three groups’ answers to find any significance. The test 

revealed that the significant differences were found in question2 F (2,87) = 5.01, p 

<0.01 and question5 F (2,87) = 4.48, p <0.05. Post hoc comparisons using the 

Bonferroni HSD test was used to determine, in each question, to what extent, if any, 

groups differ from one another.  

Question2 was about how far the participant is comfortable when using this type of 

webpage. English participants were significantly less comfortable when viewing this 

webpage compared to Arab (3.7/5) participants and the Chinese participants were 

most comfortable (3.8/5). Arab and Chinese comfort did not significantly differ. 

Question5 measured the overall satisfaction of this webpage. Again, English were 

significantly dissatisfied (3.1/5) with this webpage compared to Arab (3.5/5) and 

Chinese (3.8/5) participants. Although the Chinese were more satisfied in all 

questions than the Arabs were, there was no significant difference in Arab and 

Chinese scores in any questions.  

Overall, calculating the averages of each question indicated that there is a significant 

difference in the total satisfaction with Webpage1 (F (2,87) = 3.31, p <0.05), Chinese 

participants were significantly more satisfied with this webpage (3.8/5) than the 

English were (3.08/5). Arab participants’ overall satisfaction was more than English 

and less than Chinese but did not differ significantly from them. 
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5.4.2. Data Analysis of Webpage2 Satisfaction Questionnaire 

This webpage was text-based with no images. All results are demonstrated in Table 

5.9 for Arab, English and Chinese participants. Asterisks mark significant differences 

between the three groups in their satisfaction ratings in a question (* p < 0.05). 

Table 5.9 Participants’ answers on Webpage2 satisfaction questionnaire 
Questions GRP Strongly 

Disagree Disagree Neutral Agree Strongly 
Agree 

*1: The organisation of the 
information on this website 
screen was clear 

ARB 1(3.3%) 4(13.3%) 3(10%) 12(40%) 10(33.3%) 
ENG    14(46.7%) 16(53.3%) 
CHI 2(6.7%) 7(23.3%) 3(10%) 15(50%) 3(10%) 

*2: I felt comfortable using this 
website 

ARB 2(6.7%) 5(16.7%) 5(16.7%) 12(40%) 6(20%) 
ENG 1(3.3%) 1(3.3%) 4(13.3%) 13(43.3%) 11(36.7%) 
CHI 2(6.7%) 10(33.3%) 3(10%) 13(43.3%) 2(6.7%) 

*3: The interface of this 
website was pleasant 

ARB  9(30%) 8(26.7%) 11(36.7%) 2(6.7%) 
ENG 1(3.3%) 4(13.3%) 7(23.3%) 14(46.7%) 4(13.3%) 
CHI 4(13.3%) 11(36.7%) 4(13.3%) 9(30%) 2(6.7%) 

*4: I liked using this type of 
presentation 

ARB 3(10%) 6(20%) 8(26.7%) 8(26.7%) 5(16.7%) 
ENG 1(3.3%) 4(13.3%) 8(26.7%) 10(33.3%) 7(23.3%) 
CHI 3(10%) 10(33.3%) 6(20%) 10(33.3%) 1(3.3%) 

5: Overall, I am satisfied with 
this website 

ARB 4(13.3%)  3(10%) 18(60%) 5(16.7%) 
ENG 1(3.3%) 3(10%) 5(16.7%) 16(53.3%) 5(16.7%) 
CHI 1(3.3%) 12(40%) 3(10%) 11(36.7%) 3(10%) 

 

The ANOVA test indicated the significances were evident in question1 (F(2,87) = 

13.28, p < 0.001) question2 (F(2,87) = 7.32, p <0.01), question3 (F(2,87) = 3.55, p 

<0.05) and question4 (F(2,87) = 3.29, p <0.05). Specifically, post hoc comparisons 

using the Bonferroni HSD test revealed that in question1, English participants were 

significantly more satisfied (4.53/5) with the clarity of the webpage organisation than 

Arab (3.8/5) and Chinese (3.3/5) participants. In question2, the English felt 

significantly more comfortable (4.07/5) using this webpage compared to the Chinese 

(3.1/5). For question3, English were significantly more satisfied with the pleasantness 

of the interface (3.53/5) than the Chinese (2.8/5) were. In the last question which 

focuses on how much this type of presentation was liked, Chinese significantly liked 

this type of presentation less (2.87/5) than the English (3.60/5) did. In the last three 

questions, there were no significant differences between the Arab’s satisfaction level 

and that of the English participants (p >0.05).  

Although the Arab participants were more satisfied in all questions compared to the 

Chinese scores, the results show no statistically significant differences between Arab 

scores and the Chinese scores in all questions (p >0.05). Overall, calculating the total 
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of each question average revealed that there is a significant difference in the total 

satisfaction with Webpage2 (F(2,87) = 5.08, p <0.01). English participants had the 

highest level of satisfaction with this type (3.89/5) followed by Arabs (3.4/5), and the 

Chinese group was the least satisfied (3.04/5). Arab and Chinese overall averages did 

not significantly differ. 

5.4.3. Data Analysis of Webpage3 Satisfaction Questionnaire 

This webpage was a mixture of text and images with mainly a right-hand sided design. 

All results are shown in Table 5.10 for Arab, English and Chinese participants. 

Asterisks mark significant differences between the three groups in their satisfaction 

ratings in a question (* p < 0.05). 

Table 5.10 Participants’ answers on Webpage3 satisfaction questionnaire 
Questions GRP Strongly 

Disagree Disagree Neutral Agree Strongly 
Agree 

1: The organisation of the 
information on this website 
screens was clear 

ARB  5(16.7%) 4(13.3%) 14(46.7%) 7(23.3%) 
ENG 2(6.7%) 8(26.7%) 3(10%) 10(33.3%) 7(23.3%) 
CHI   11(36.7%) 15(50%) 4(13.3%) 

2: I felt comfortable using this 
website 

ARB 2(6.7%) 4(13.3%) 3(10%) 13(43.3%) 8(26.7%) 
ENG 1(3.3%) 6(20%) 3(10%) 15(50%) 5(16.7%) 
CHI  8(26.7%) 6(20%) 13(43.3%) 3(10%) 

3: The interface of this website 
was pleasant 

ARB  5(16.7%) 4(13.3%) 16(53.3%) 5(16.7%) 
ENG  10(33.3%) 4(23.3%) 10(33.3%) 6(20%) 
CHI  6(20%) 5(16.7%) 16(53.3%) 3(10%) 

4: I liked using this type of 
presentation 

ARB 1(3.3%) 8(26.7%) 1(3.3%) 13(43.3%) 7(23.3%) 
ENG  10(33.3%) 6(20%) 10(33.3%) 4(23.3%) 
CHI  4(13.3%) 7(23.3%) 15(50%) 4(23.3%) 

5: Overall, I am satisfied with 
this website 

ARB 1(3.3%) 7(23.3%) 2(6.7%) 13(43.3%) 7(23.3%) 
ENG 1(3.3%) 8(26.7%) 4(23.3%) 13(43.3%) 4(23.3%) 
CHI   10(33.3%) 17(56.7%) 3(10%) 

Although the Arab satisfaction level with this webpage was higher than that of the 

English and Chinese in most questions, the ANOVA test indicated no statistical 

differences between groups’ scores in each question.  

5.5. Preference Data 

As described in section 3.3.3 in Chapter 3, this technique was adopted to elicit the 

general users’ preferences of a webpage. This question was asked after the satisfaction 

questionnaire; the answers were collected using Google Forms, and the data were 

analysed quantitatively and qualitatively. The users had to choose the most preferred 

type of webpages and justify their choices by explaining the reasons behind choosing 

this type over the other types of webpage. The analysing procedure was previously 

explained in section 4.10.  
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Concerning quantitative data, a Chi-square test was conducted to reveal any 

significant association between the group type and their preferences for the webpages. 

There was a significant association between the preferences and group type X2(4) = 

23.084, p < 0.001. Interestingly, the majority of the Arab group (61.5%) preferred 

Webpage3, which contained images and text with mainly right hand design elements, 

while only 17.6% of Chinese and 22.5% of English users liked this type. The image-

based webpage (Webpage1) was preferred by Chinese users (72%), whereas 23.5% 

of Arab and 12% of English liked this webpage.  

Regarding the last webpage which was text-based, 65.5% of English users preferred 

this type of webpage, while only 10.4% of Chinese and 15% of Arab users liked this 

type of interface. To understand the reasons behind their choices, their comments 

were analysed qualitatively and the positive and negative themes were formulated. 

The percentages of each theme in each webpage type are presented in the following 

sections. 

5.5.1. Webpage1 Comments Analysis 

On average, Webpage1 that is image-heavy received 72 positive comments and 49 

negative comments from all groups. Most of the positive comments were received 

from Chinese users. The positive comments resulted in a total of six themes as shown 

in Figure 5.16. Webpage1 was praised for its clear connection between images and 

texts (28% of the themes), attractive layout (26% of the themes), easy to navigate 

(15% of the themes), consistency (14% of the themes), clear menu (10% of themes), 

and clear organised structure (7% of the themes). Figure 5.17 illustrates the 

percentage of each groups’ comments from the overall positive themes.  
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Figure 5.16 Overall percentage of positive themes in Webpage1 

 

Figure 5.17 The percentage of the positive themes in Webpage1 across groups 

The negative comments resulted in five themes as shown in Figure 5.18 and were 

most of them received from English users. Webpage1 was criticised for its cluttered 

and busy layout (41% of the themes), over-use of images (20% of themes), visual 

overload (17% of the themes), no clear guidance (16% of the themes) and 

inappropriate use of ads (6% of the themes). Figure 5.19 shows the participants’ 

answers’ percentages in each theme. 
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Figure 5.18 Overall percentage of negative themes in Webpage1 

 

Figure 5.19 The percentage of the negative themes in Webpage1 across groups 

5.5.2. Webpage2 Comments Analysis 

Webpage2, which is text-heavy, received 61 positive comments and 62 negative 

comments. As presented in Figure 5.20, four themes were formulated from the 

positive comments and the majority of the positive comments were derived from 

English participants. They believed that the structure of the site was clear (44% of the 

themes), it was easy to find the information (34% of the themes), fewer distracting 

items (12% of themes), and the colour was balanced (10%). The comment percentages 

for each group are displayed in Figure 5.21. 
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Figure 5.20 Overall percentage of positive themes in Webpage2 

 

Figure 5.21 The percentage of the positive themes in Webpage2 across groups 

As shown in Figure 5.22, five themes were produced from the negative comments 

and most were received from Chinese and Arab participants. They said that 

Webpage2 was not attractive for foreign users (37% of the themes), had too heavy 

text (21% of the themes), dull interface (19% of the themes), lack of images (18% of 

the themes) and subjective feelings (5% of the themes). Figure 5.23 shows the 

participants’ answers’ percentages in each theme. 
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Figure 5.22 Overall percentage of negative themes in Webpage2 

 

Figure 5.23 The percentage of the negative themes in Webpage2 across groups 

5.5.3. Webpage3 Comments Analysis 

Webpage3 has a mixture of images and text. It has an unusual default design of 

English webpages. This webpage received 58 positive comments and 48 negative 

comments. The positive comments resulted in four themes and Arab participants 

delivered the most positive comments. As presented in Figure 5.24, participants felt 

that the layout was organised and balanced (59% of the themes), the tool bar was 

useful (15% of the themes), the navigation’s position was more acceptable (14% of 

the themes), and it was easy to navigate through the page (12% of the themes). The 

comment percentages for each group are displayed in Figure 5.25. 
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Figure 5.24 Overall percentage of positive themes in Webpage3 

 

Figure 5.25 The percentage of the positive themes in Webpage2 across groups 

Five themes were formulated based on the 48 negative comments, which were mostly 

received from English users. As presented in Figure 5.26, participants believed that 

the design of this webpage was messy (27% of the themes), the location of the 

navigation bar was inappropriate (23% of themes), there was inconsistency (21% of 

the themes), the design of this webpage was distracting (14% of the themes), and the 

empty spaces are not favourable (15% of themes). Figure 5.27 shows the participants’ 

answers’ percentages in each theme. 
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Figure 5.26 Overall percentage of negative themes in Webpage3 

 

Figure 5.27 The percentage of the negative themes in Webpage3 across groups 

5.6. Chapter Conclusion 

This chapter presents the data analysis of the second study that focused on the viewing 

behaviour of the Arab, English and Chinese users while viewing three different types 

of webpage. The first section in this chapter explains and describes a variety of eye-

tracking metrics, which are the total fixation duration, fixation count, time to first 

fixation, gaze plots, and heatmaps. After that, the satisfaction level of each group with 

each tested webpage was measured by asking five questions related to the webpage 

presentation. The last section showed the preferred webpage for each group and 

discussed the reasons for their choice.  

The discussion of the results from the two studies is presented in the following chapter 

and, when possible, with appropriate recommendations for the global web design. 
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CHAPTER 6: DISCUSSION 

6.1. Introduction 

This part of the thesis discusses the findings that emerged from the statistical analysis 

presented in Chapters 4 and 5. Two separate studies were carried out in this research 

project to explore the online visual behaviour of the three groups (Arab, English and 

Chinese) while a) searching Google search pages and b) viewing different webpages. 

Additionally, differences in performance, preferences and satisfaction level with 

search pages of different types of interface and webpages of different layouts were 

also measured. The discussion of results answers the four questions in Study One and 

the three questions in Study Two. Study One explored the visual search behaviour of 

the three groups, along with their performance, satisfaction and preferences. The 

visual search behaviour section was divided into four sub-sections: ad results, the 

order of results, navigational tasks vs informational tasks, and positioning. These four 

sub-sections represent the main terms that previous studies shed light on concerning 

search behaviour. Study Two explored the viewing behaviours of the three groups, 

along with their satisfaction and preferences. Again, to enrich the discussion of the 

viewing behaviour, this section was divided into three sub-sections; attention, 

viewing patterns, and fixation duration distributions. 

The discussion of results for each question highlights the similarities and differences 

between the three groups in terms of their online visual behaviour and preferences. It 

also spotlights how the findings of this study are similar to or differ from previous 

studies by relating the results with the reviewed literature. The commentary on the 

results includes, where relevant and possible, insights and recommendations of the 

results, with appropriate reasoning.  

Based on the discussion of the findings, the possible implications and 

recommendations along with the targeted group are then offered for the presentations 

of international search engines and international web design. 
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6.2. Study One: Visual Search Behaviour 

This section discusses the results of Study One. First, the general differences and 

similarities in terms of visual search behaviour are explained, including searching 

patterns and strategies between the three groups. This section is then divided into four 

sub-sections representing the main components of the findings. These sections 

address the following research question: 

1A. Do Arab, English and Chinese users’ visual search behaviours differ 

when using different versions of SERP presentation? 

This question can be answered by analysing the behavioural aspects based on the 

results of total fixation duration, time to first fixation, fixation count, gaze plot and 

heatmaps obtained from the eye-tracking system.  

Users’ search behaviour has been associated with visual patterns in a number of 

previous studies, which provide the context of this study’s results. According to the 

literature, visual search behaviour has changed with the passage of time. Most of the 

well-known visual patterns like F-shape and Golden Triangle no longer exist due to 

the changes Google has made to the SERPs (Birkett, 2018; Hof, 2015). However, 

most of the studies used subjects with the same background characteristics in terms 

of language and culture with no attempt to compare the visual behaviour with other 

cultures/regions. In this section we will elaborate on how today’s international users 

search the SERP to investigate whether all users share similar or different patterns of 

visual search.  

In all three types of SERP used in this study, all users tended to read the first three 

results, excluding ad results, intensively, paying less attention to the results lower 

down the page, as shown by the heatmaps. The results also show that the top snippets 

occupied the biggest slice of users’ attention. Differences among the visual search 

behaviours of users from the three different cultural backgrounds were discovered 

while analysing the data obtained from the eye-tracking system. The Arab user group 

tended to read each result appearing at the top exhaustively, starting from the 

beginning of the header until the end, continuing scanning of results to the bottom 

even though the answer sometimes appeared at the top. The Chinese had scattered 

scanning around the results. They were quite similar to Arabs in that they start from 

the top; however, unlike Arabs, they did not read sequentially. Their eye movement 
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jumped from one area to another with no clear pattern. English users mostly 

concentrated on the middle part of the page with less focus on the start of the results 

and less attention to the bottom and ad results. Generally, English users tended to read 

the results vertically while, on the other hand, Arab users tended to read the results 

horizontally and linearly. This is in line with the findings of Bataineh (2014), who 

found that Arabs spent more time on English SERPs, scanned more results and read 

snippets more thoroughly than Western Europeans do. 

Cognitive styles of people from different cultural backgrounds may have an impact 

on their visual search behaviour. As mentioned in the literature review (Chua et al., 

2005; Nisbett and Masuda, 2003; Nisbett and Norenzayan, 2002), East Asians are 

holistically minded people, which means if they look at any scene, they tend to look 

at the details surrounding any object in that scene. This could have an impact on their 

visual search behaviour. Chinese users were inclined to read each result carefully and 

exhaustively in all SERP types, which increased the chance of finding the correct 

answer along with increasing the time spent viewing the results. For example in 

Task1, Chinese users did not stop searching further down, while English and Arab 

users stopped searching as soon as they found the answer in the middle. In Task4 the 

answer was on the right hand side, and Chinese users found it faster than other groups 

as they read the entire page thoroughly from the left to the far right, which increases 

the opportunity to more quickly find the answer on the right hand side.  

The English users spent less time overall and looked at the results on SERPs more 

quickly than the Arabs and Chinese did. This result indicated that the Arabs and 

Chinese spent more time than the English skimming and scanning the results in their 

entirety in order to gather more information and details before clicking on the answer, 

which is characteristic of a holistic cognitive perceptual style (Nisbett and Miyamoto, 

2005a). 

Previous studies have also highlighted the challenges the non-native English speakers 

face when searching online as searching using second language requires more 

cognitive effort (Chu et al., 2012). This cognitive load also strains the attention of 

users searching online, while one of the challenges of searching in a non-native 

language is the time and effort required to formulate searching keywords (Chu et al., 

2015). Additionally, viewing results are also impacted as users reflected on the 
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significant cognitive load when viewing and skimming SERPs in non-native language 

compared to the same behaviour in their native language. In Chu et al.'s (2015) study, 

Chinese users compared the differences in the cognitive effort they had to exert by 

stating that they read the entire paragraph written in their native language at once 

while they read other languages word by word. In the preferences section, Arab and 

Chinese users of this current study shared the feelings of being overwhelmed when 

they were presented with text-rich pages, resulting in more time taken to acquire the 

required results.  

Surprisingly, although the related searches that appear at the bottom of SERPs are 

relatively important as they show suggestions for relevant queries, very few users 

from all groups looked at this part. These findings showed also that non-native 

English users spent a relatively longer time to find the answers, and that, as evident 

in the results in Chapter 4 and Chapter 5, Arab and Chinese tended to pay more 

attention towards colourful elements. Therefore, it is recommended that:  

R1 For 

All 

Groups 

Placing related searches on the top would perhaps increase its 

visibility, as the top part always receives substantial attention. 

R2 

For 

ARB 

CHI 

Presenting the searched keywords embedded within the search 

results in a different colour will pin-point the attention to the most 

relevant part of the result. Moreover, as Arab users are inclined to 

read the entire snippets in each result, to facilitate the searching 

process and reduce the search time to allocate the wanted results, it 

is recommended that they use the “Ctrl + F” shortcut instead of 

reading the entire text of SERPs. 
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6.2.1. Ad Results 

Nowadays, ad results are an essential component of SERPs. Universal search engines 

consider that advertising in a search engine is the backbone of search engines’ 

services to attract revenue. Google AdWords brought in many profits and also helped 

advertisers communicate with customers (Domachowski et al., 2015). In more recent 

times, all SERPs that are shown to the users after producing queries introduce ad 

results, whether these are above or underneath the organic results. Therefore, to 

explain the visual search behaviour of such users, ad results are one of the main 

elements on the SERP.  

Prior studies have explored the ad results in searching activities. For example Shrestha 

et al. (2009) explored how the ads’ positions and contents impact on users’ 

performance and memory. Phillips et al. (2013) investigated the impact of ads’ 

presence on the remaining results and how users viewed relevant and irrelevant ads, 

while Domachowski et al. (2015) examined the viewing behaviour of users on 

smartphones and how they interact with ads on small screens. However, there is a 

paucity of empirical research investigating how the ads that appear in different types 

of SERP are seen by different groups of people. The experimental work presented 

here investigates how much attention different users have given to the different ad 

results. 

Since the launch of Google advertisements in 2000, the ad results have appeared in 

different styles. They used to appear on different locations of SERPs such as on the 

top and on the right hand side, and they had shaded backgrounds with different 

colours. In 2016 the ad results were clearly labelled with an Ad word coloured in 

yellow and the ad result itself was not highlighted. In a prior work, we conducted a 

study using this version of Google (Alsaffar et al., 2017). The results revealed that 

most of the English users tended to disregard the ad results and paid very little 

attention towards them. However, in the current study, we used the latest version of 

Google and found that English users paid a great deal of attention to the ad results. A 

possible explanation of this difference might be that the old version of the Google 

search engine presented the ad results with an Ad word wrapped with a small yellow 

box beside the URL link which made these easily identifiable as ad results to the users 

and the users could distinguish them from the organic results (Jones, 2016). In the 
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new version of the Google search engine, the advertisement results include only the 

Ad word beside the URL link using the same colour. No other indications are there to 

distinguish the ad results from the organic results. Baidu, which is the dominant 

search engine in China, also follows the same technique. The sponsored links look 

exactly the same as the organic results’ format with a “promotion” word beside the 

URL (Vuylsteke et al., 2010). The findings of this research supported the positive 

impact of changing the appearance of ad results, which might in turn contribute to the 

increased chances of users visiting websites behind the ad results.  

In this experiment, results appearing at the top on the PC SERP received the highest 

degree of attention from all groups. Phillips et al. (2013), Unkel and Haas (2017) and 

Sharma et al. (2018) asserted that the top results, whether organic results or ad results, 

are usually most fixated on, viewed and selected by search engine users. However, 

while fixation duration of all groups was the highest among top ranked results, 

fixation duration of ad results was only two seconds lower than the fixation duration 

of top ranked results. This implies that users from all groups paid significant attention 

to the ad results. This outcome is contrary to that of Owens et al. (2011) who claimed 

that the ad results are ignored by the users. The ad results in the mobile SERP received 

more fixations and attention from all groups compared to the ad results presented in 

the PC SERP, whether plain or rich PC SERP, indicating users’ tendency to ignore ad 

results on bigger screens. The reason could be that the ad results take up a bigger 

proportion of the screen and are hard the viewer to ignore. This result seems to be 

consistent with other research (Domachowski et al., 2015) which found that users did 

not exhibit ad blindness while searching the mobile SERP. Moreover, this study’s 

results make an interesting discovery that the ad results in the mobile SERP received 

more fixation duration from all groups than the top results did, by three seconds. A 

mobile inline advertisement is as large as the size of the device’s screen; therefore it 

becomes difficult for users not to see it and avert their eyes. Such an ad will always 

get the attention of people even when they understand that someone is trying to sell 

them something (Pernice, 2018). This may be the reason for users paying attention to 

the ads that were displayed on the mobile SERP during the experiments. According 

to these results, it can be inferred that sponsoring ads on the Google mobile would 

increase their chance of being seen by the users regardless of their background 

compared to any other results on the SERP.  
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The findings also revealed that all groups paid less attention to the ad results in the 

plain SERP compared to the rich and mobile SERPs. A possible explanation for this 

might be that the plain SERP received the lowest fixation duration overall compared 

to the rich and mobile SERPs. It included only textual information, which decreased 

the attention of groups in general and then, as a result, reduced the chances to see 

textual ads, as one participant emphasised that “There were no obvious clues in the 

list as it was made up of plain text.” In addition, what is interesting in these data is 

that ad results with images grabbed more attention and fixation duration from all 

groups. The results of Task4 provide evidence of all users showing increased fixation 

duration on the ad results with images and this ad result received more fixations than 

any other ad results in all tasks. Previous studies have reported the impact of non-

textual elements on attention as, according to Djamasbi et al. (2012), Lee and Ahn 

(2012) and Rózsa et al. (2015), attributes of webpages such as colour, typography, 

motion, size, image and the position of individual components attract viewers’ 

attention.  

The group with the greatest fixation duration and the fastest group in noticing ad 

results in all SERP types particularly those including images was the Arab group 

followed by Chinese users, while the English group was the lowest in their fixations. 

These findings are in line with a study carried out by Möller and Schierl (2012) who 

suggested that images on SERPs attract far more attention specifically among non-

native English speakers (Chu et al., 2015) than those without images as user attention 

is considerably impacted by the images within the search results. English users 

intended to ignore the advertisement results or pay less attention to them. They 

expressed their intentions in the preferences section in the questionnaire by saying 

that the ads in the mobile SERP caused distractions and were annoying. On the other 

hand, Arab and Chinese users did not mention anything in accord with the English 

users’ responses. This difference was also observed in the visual behaviour data of 

Arab and Chinese users as they allocated a great deal of attention to the ad results. 

They allocated their viewing on the ad results in all types of SERP almost twice as 

much as the English users. These findings provide a solid evidence base for 

international advertising companies. Based on the presented results of this section, it 

is suggested that  
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R3 

For 

All 

Groups 

Search engines should consider including images and other non-

textual elements in the ad results that are presented on the top of 

SERPs specifically for Arab and Chinese users in order to make 

them more eye-catching and increase the traffic towards these 

websites, as these groups relatively paid greater attention to the ad 

results with images than without. 

R4 For 

All 

Groups 

As ad results in the mobile screen attracted significant attention, 

companies should focus more on advertising on small screens than 

on big screens. 

 

6.2.2. Order of Results 

The order in which search results appear and the degree of users’ attention are directly 

proportional to each other, as users tend to pay more attention and spend more time 

scanning the top results while attention drops gradually as they scan through the rest 

of the results on the page. Any company that wants to target a large population should 

work with Search Engine Optimisation (SEO) experts to optimise their web content 

and bring their websites to appear among the top results, ideally the top five results. 

The Golden Triangle and the F-shape have been the two most commonly reported 

patterns of eye movement on search results where top-ranked results attract most of 

the attention (Dinet et al., 2010; Gossen et al., 2014). Granka et al. (2008) argued that 

while the Golden Triangle and the F-Shape have been the most common patterns of 

eye movement, the overall viewing behaviour on SERP is complex where the viewing 

pattern is highly dependent on the task and the user. This study’s findings partially 

supported the idea that results appearing at the top of the order attracted the highest 

level of users’ attention from each group and this attention then gradually decreased 

as they read through the results on the search pages. However, each group had a 

different pattern as explained in Chapter 4 and section 6.2. This perhaps would benefit 

search engines to not only rely on the top section to present the most relevant results; 

other places would be noticeable as well such as the middle section if the results are 

presented in a different format. This is explained below. 
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A new approach was applied in this study to expand the investigation of users’ visual 

search behaviour. As explained in section 4.6, each SERP was divided into four main 

sections; ad results, top results, bottom results and right results. In total, Arab users 

made the greatest fixation duration in those four sections across the three types of 

SERP followed by Chinese and English users, respectively who spent the least 

amount of time in those sections. Significant differences were observed between the 

English users’ fixation duration compared to Arab and Chinese users. However, Arab 

and Chinese users were found to be significantly different in their fixation duration 

only in the ad results of rich SERP as Arab still had the highest fixation duration. 

Remarkably, Arabs’ fixation duration on the Ad results and Top results in all SERPs 

was almost twice as high as the English users’ fixation duration. This result may be 

explained by the fact that when users conduct non-native language searching they 

made more cognitive effort and spent more time (Chu et al., 2015; Rózsa et al., 2015), 

which resulted in increasing the fixation duration.  

The order of the results had a clear influence on users’ attention as the top results 

attracted far more attention than the subsequent results did. There have been a number 

of previous studies to suggest that items ordered by rank – i.e. from high to low – 

within search results presentation are more likely to attract the attention of users 

(Animesh et al., 2011; Dou et al., 2010; Unkel and Haas, 2017). One interesting 

finding of this study shows users’ tendency to make a choice from the first few results 

only, regardless of their relevance to the information being searched. A number of 

participants claimed that normally they choose from the top results even if the 

required information does not appear exactly within those results. However, as this 

study is about the visual search behaviour and how users allocate their fixation within 

the SERP, users tried to find only the correct answer. This particular behaviour was 

also observed from visual heatmap results from all SERP types.  

The bottom results are viewed less than the top results are and received the lowest 

fixation duration from all groups. This is in accordance with the observations of a 

number of researchers (i.e. Buscher et al., 2010; Guan and Cutrell, 2007; Pan et al., 

2007) which suggested that the bottom results are barely noticed by the users. All 

groups spent a longer time when the answer was located at the bottom of the results, 

and when the answer was located at another position, the bottom results also received 

fewer fixations. However, these findings are specifically relevant to plain and mobile 
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SERPs as, conversely, the top and bottom results in the rich SERP received more 

fixation duration than the plain and mobile SERP. It can be inferred that this 

behavioural difference between the attention level of bottom results on plain SERPs 

and mobile SERPs compared to rich SERPs was caused by the presence of images 

and the section on the right hand side which encouraged users to fixate more on the 

results and thus directed their intention more towards the bottom results. 

Nevertheless, this did not improve the searching efficiency. For example, in Task6, 

most users from all groups failed to find the answer and created prolonged patterns of 

fixations, which indicates the difficulty of getting the answer. This result also 

indicates that the bottom results in the rich PC SERP are hard to find compared to the 

plain PC SERP and the mobile SERP. 

In some cases, Google pages show the SERP with images or text with a different 

format in the middle of the results provided (as shown in Figure 4.22). This part 

attracted Arab user more than it attracted English and Chinese users. Moreover, the 

texts that appeared in the middle attracted English and Chinese users more than the 

images did. Although Chinese people usually prefer images over text (Reinecke and 

Bernstein, 2011), presenting texts in different formats such as bold text would 

increase their attention (Alexander et al., 2017), as was evident in this study. 

However, Chen et al. (2015) claimed that these types of result hardly contribute to the 

improvement of search efficiency for English users. Moreover, occasionally, the 

results in the SERP include images in the results that appeared in the middle of the 

screen, as shown in section 4.5.2.1, or that were presented in the results on the top of 

the screen. This research found that the results on the top of the screen that have 

images received more fixations by far than the middle result that included images 

received. This shows that the top part remains the dominant point of users’ attention. 

Based on these findings it is recommended that  

R5 
For 

All 

Groups 

Image-based results located at the top would receive more attention 

than those placed in the middle or at the bottom. 
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R6 For 

ENG 

CHI 

Search engines should put more effort on the middle part of the 

SERP and make full use of it. For example, in order to grab Chinese 

and English users towards the middle results, results could be 

introduced in different text formats such as tables.  

R7 For 

ARB 

For Arabs, including images in the middle results would increase 

the attention they direct to this part of the SERP. 

 

6.2.3. Navigational Tasks vs Informational Tasks 

Navigational and informational tasks are types of search purposes as explained in 

section 2.7.2. In case of navigational tasks such as finding the homepage of a website 

from the search results (Broder, 2002), English users followed a strategy to find the 

results they wanted by looking solely at the URLs with no intention to view other 

elements in the results such as the snippet and the header itself. This was observed 

via the eye-tracking data and no difference was found between the PC and mobile 

screen as the results were similar in finding the answer for Task3 (PC) and Task8 

(mobile). Some English users have indicated this in the comments section that was 

provided after each task. One of the English participants said, “It was only by looking 

at the URL, therefore I was able to complete the task quickly”. One unanticipated 

finding was that Arab and Chinese users were less efficient as, unlike English users, 

they read the snippet extensively as a user would normally do while performing an 

informational task, which requires finding the answer to the query from reading the 

snippet of the result. They tried to read all the components of the organic results 

including the snippets and headers, which meant they took longer to find the answers, 

specifically those located at the bottom. 

Previous studies carried out using native English-speaking users indicated that 

fixation duration is an indicator of cognitive processing, while results showed higher 

fixation duration for informational tasks. The reason for a greater fixation duration 

for informational tasks is that informational needs require relatively more time to 

evaluate the results critically. Such behaviour provides empirical evidence that the 

involvement of cognitive efforts is higher in informational tasks compared to 

navigational tasks (Granka et al., 2008). This was also supported by Lorigo et al. 
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(2006) who found that, due to the complex nature of informational tasks, the average 

time and effort involved in such tasks was greater than for navigational tasks.  

The findings of the current study, however, do not support the previous research in 

the cases of Arab and Chinese users as they expended the same effort to perform 

informational and navigational tasks. For Arab users, it seems possible that these 

results are due to the strategy they employed when reading texts. Arab users employ 

a strategy when they read unfamiliar Arabic words where they read the word letter by 

letter, and this was also evident in reading English words (Al-Khalifah and Al-

Khalifa, 2011). Therefore, this might have an impact on their searching of English 

results when they do not know the word, and as a result, this increases their cognitive 

load leading to longer fixation duration. This section has provided a deeper insight 

into diverse users’ behaviours while performing navigational and informational tasks. 

These findings may help us to understand that  

Arab and Chinese users, in all SERP types, followed the same strategy for 

answering the tasks that required looking at the URLs only (navigational 

task) or to snippets only (informational task), whereas English users can 

differentiate between the two types of task. They were faster in finding the 

answers that required looking at the URLs only, even though the answers 

were at the bottom of the screen.  

 

6.2.4. Answer Position 

The diversity of answer positions in this study broadens the horizon for web designers 

search engines to understand how Arab, English and Chinese users will find the 

information located to the top, middle, bottom or the right hand side of the page. 

The answers located at different positions on the SERPs based on different tasks 

highlighted the distribution of each user group’s fixations on the page. The answer’s 

position was proved to play a major role in influencing fixation duration. The lower 

the answer was, the more cognitive effort was made. The aggregated heatmaps 

showed that generally the nearest the answer to the top, the fewer fixation 

distributions were seen by all groups. This means less time to find the answer and less 

cognitive efforts expended. This was observed in the three types of SERP.  
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In other words, if the answer was near to the top or in the middle, the total fixation 

durations were lower compared to the instances where the answer was placed at the 

bottom. In the plain PC SERP and the mobile SERP, all groups gave more attention 

to the ad results on the top and to the first and second organic results. In the rich 

SERP, Arab and Chinese users showed the same interest in the ad results but English 

users paid less attention to them.  

The right section in the rich SERP added more interesting findings to this study. 

Previous studies ignored this section and concentrated only on the results provided on 

the left hand side (González-Caro and Marcos, 2011; Liu et al., 2010; Marcos and 

Gavin, 2015), while others perceived the right section as to provide only the 

sponsored ads (Buscher et al., 2010; Lo et al., 2014; Nettleton and Gonzalez-Caro, 

2012). The right section in this study received a great number of fixations from all 

groups, specifically, the top right section. Lo et al. (2014) reported that the right hand 

side of the page received significantly fewer fixations compared to the organic results 

and top ad results on the left side. However, findings from this study showed that all 

users spent more time on the right section and, surprisingly, many users looked at it 

first before they looked at the ad results.  

A number of participants expressed a desire for looking at the right section as it 

usually provides essential information and makes it easier to find what they are 

looking for. One English user reported that, “My attention was drawn to the right-

side bar as it stood out to me. The information I was looking for was not always there 

so perhaps it caused me to skip the first few search entries because of its position”. 

This sheds some light on the importance of the right section and encourages the 

designers of the search engines to improve the utilisation of this side for the 

international users. From this study, we found that English and Chinese users also 

paid attention to the right side regardless of their reading direction as they achieved 

better performances with the information located at the right hand side of the page. 

However, it is worth noting that a few English users gave negative comments about 

presenting answers on the right hand side. One of these comments is; “this type of 

presentation is complex in which a lot of information appears in the result pages 

which makes it less easy to navigate”. In addition, it is important to stress that Arab 

users fixated more on the right hand side of the results compared with English and 

Chinese users. The observed increase in their fixations on this part could be attributed 
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to their reading direction. Once they noticed this side they tended to spend more time 

than the English and Chinese did. 

The right section received a great number of fixations from all groups. In Task5 and 

Task6 the right section – despite not containing the answer – attracted significant 

attention from all participants. Moreover, it received more fixation duration than the 

results that had the answer received. This means that English and Chinese users have 

shown interest in the right part although this is not in accordance with their reading 

direction. It should be noted that in Task5 many users fixated more on the right section 

of the SERP as the question required them to find a date and users expected the answer 

to be on the right hand side. For example, all users allocated their fixation on the Top 

Right Area of Interest (AOI) in Task4, but slower than they did in Task5 and Task6, 

because the questions in these two tasks were about numbers. Therefore, they 

expected the answer would be appearing in the right section. Expectation based on 

previous experience can influence behaviour. For example one user commented that 

“if the question is about the map, then I will straightaway look at the right hand side 

of the page”.  

This gives empirical evidence that the results should be presented based on the users’ 

perceptions and learned behaviour. For example, if a user is looking for the opening 

time for such a store, he/she will allocate his/her visual attention towards the right 

section as the recent Google pages provide the essential information for any store on 

the right section. A lack of consistency in displaying the results causes disorientation 

to the user. The right section of the rich SERP was divided into top right and bottom 

right. It was observed that the Top Right AOI received more fixations by far from all 

user groups than the bottom right received. This result may explain that users’ 

preferences are tilted towards the top results rather the results that appear at the bottom 

even on the right hand side section. These findings suggest that, in general, 

R8 
For 

All 

Groups 

Search engines should take into account the importance of the right 

section in SERPs to introduce results. The exploitation of this space 

could be of considerable importance as this part of the SERP 

received a considerable amount of fixations from all groups, 

regardless of their reading directions.  
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6.3. Performance  

Task performance is one of the important aspects of visual search behaviour covered 

in this study. One of the research questions was: 

1B. Do Arab, English and Chinese users’ task performances differ when 

using different versions of SERP presentation? 

The findings come from measuring the time taken until finding the answer and the 

success rate for each group was used to answer this question. According to Granka et 

al. (2004), most users are likely to select a result within the first 10 seconds when 

SERP results appear to them. This, however, was a long time ago, and it seems from 

the results of this study that users spent significantly more time on search pages before 

their first selection; and it depends on the task type and research purposes.  

While English users spent the shortest time in finding the answers across different 

SERP types, their success rates were the lowest among the three groups. The Chinese 

group had the highest success rate, but the slowest in finding the answer. English users 

may face a few problems as they are usually in a hurry; they look at more than one 

result very quickly and continue to look down the page although the answer was 

already one of the top results. This shows that Arab and Chinese users who had more 

patience and concentration during the search remained more successful with their 

search. 

All groups differed in their performance in all SERP types. English users were the 

lowest in groups in terms of time spent to find the answers followed by Chinese users 

in all tasks and the Arab users made the longest time. A possible explanation for these 

results may be the language impact. When non-native speakers searched SERPs in 

English, they made significant cognitive efforts and spent longer than they did 

searching in their native language (Chu et al., 2015). Moreover, the fact that Arabs 

spent more time than other groups could be due to the language direction. It might 

make the searching easier for English and Chinese as they used to read from left-to-

right, while Arab users were the slowest readers despite having high English 

proficiency levels. It is worth noting that Arabs and Chinese did not choose the answer 

directly as they checked the other answers and then clicked on the link. In some cases, 

analysis of eye-tracking data revealed that Arab and Chinese users read the answer, 

but they did not click on it until they checked other answers and then returned to it. 
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This was perhaps down to the lack of confidence in the right choice and fear of 

choosing the wrong answer. They asked several times during the experiment whether 

it was okay to make a mistake. One explanation for this might be that Arab and 

Chinese participants carried a sense of uneasiness due to the presence of the 

moderator during the experiment. According to Hofstede et al. (2010), the power 

distance dimension in Arab countries and China is high compared to the UK (lower 

power distance). We believe that this motivated Arab and Chinese users to spend more 

time looking for the right answer in the SERP. Arabs and Chinese are more cautious 

in finding the correct answer compared with English people. In addition, it is argued 

that L2 learners scan the English texts more strategically which results in answering 

the tasks correctly (Bax, 2013). The non-native English speakers search and read the 

contents of SERP more exhaustively than native English speakers do, which results 

in better performance (Brazier and Harvey, 2018). 

Although it was argued that users’ seeking behaviours are more efficient in big 

screens than in small screens (Raptis et al., 2013), all users in the rich PC SERP spent 

more time than in the plain SERP and mobile SERP. Images and rich snippets 

impacted users’ searching process by requiring more effort in cognitive processing 

from all users. All users’ performances were significantly better in the plain SERP 

compared to the rich and mobile SERPs. As the presentation of the plain SERP is only 

text with no distracting items, this might increase the chance for all users, particularly 

English users, to find the answers faster as they just pick the keywords to answer the 

query without looking at other visual elements. This outcome is contrary to that of 

Woodruff et al. (2002) who concluded that images accelerate the processing of 

information within a search setting as they found that the search results with only 

textual information had a longer search time compared with the search results 

consisting of both textual information and images. 

One interesting finding is that all groups’ performances in finding the answer located 

at the bottom in the rich PC SERP was worse and less successful than finding the 

bottom answers in the plain and mobile SERPs. The Google pages were divided into 

two sections to decrease the chance of the bottom results being seen and might make 

the searching process harder specifically in the case of the lower results. In addition, 

based on eye-gaze data, locating the answer in the middle results of mobile SERPs is 

harder than locating the middle answer in the PC screen. Scrolling through the mobile 
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SERP makes it harder to see the middle results due to the constraint of screen size, 

while in the PC screen, the chances to view the middle results are higher. In the mobile 

SERP there was a task asking participants to find the homepage of Travelodge Hotel. 

The list of results included a map in the middle. This map area of interest received 

intense fixations, suggesting utilisation of maps to a great degree when searching for 

the homepages of tourist sites. 

One unanticipated finding was that in Task2, Chinese users continued their scanning 

of the results from top to bottom. It is possible that this result might be biased because 

Chinese are less familiar with social media such as Twitter (King et al., 2017); 

therefore, Arab and English users found the results faster and had less fixation 

duration due to the prior knowledge of the task involved. Even though Chinese users 

are studying in the UK without social media-related restrictions, they still obey their 

government rules. 

There are significant positive correlations between fixation duration and performance 

for English and Chinese groups in each type of SERP. The more successful they were 

in finding the correct answer, the more fixations they made regardless of the type of 

SERP. Higher cognitive processing means poor performance; however, Arab users’ 

performance and their fixation duration in the rich and mobile SERPs were not 

significantly correlated. That means the increase in time to find the answer does not 

significantly increase the fixation duration.  

There were some suggestions that would improve the performance of users. For 

example, a number of participants wrote very interesting suggestions about 

introducing results. For instance, including an icon or logo beside each result would 

make it easier and quicker to find the answer needed. Also, company logos appearing 

beside the results ease finding the desired results. This result is in accord with recent 

study by Rózsa et al. (2015) who suggested presenting a website’s logo next to the 

results on SERPs in order to show the foreign users the reliability of these English 

websites. Rózsa et al. (2015) also revealed that users found that searching and 

scanning images was, on some searches, faster and simpler than textual searching. 

They often experienced that it was quicker to reach the required result by scanning 

related images or graphs within search results. Another suggestion is that the search 
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could be improved by providing a small snapshot of the information page that an 

individual is looking for. It is therefore recommended that  

R9 
For 

All 

Groups 

Search engines should include the company logo or a snapshot of 

information page within the search results for swift identification.  

R10 Make full use of the maps that appear at any place on SERPs by 

including more information; for example, adding a direct link 

within the map to the required website for easy access. 

 

6.4. Satisfaction with and Preferences for SERPs 

The following two questions were answered in this section by applying statistical tests 

on all users’ scores in the satisfaction questionnaire as well as interpreting the 

qualitative data collected through questionnaires: 

1C. Do Arab, English and Chinese users’ satisfaction ratings and 

subjective views differ when using different versions of SERP 

presentation?  

1D. Do Arab, English and Chinese users have different preferences for 

SERP types? 

Kammerer and Gerjets (2010) suggested that addressing the subject’s view such as 

satisfaction should be measured in the case of using different types of SERP to 

broaden the analysis. Moreover, due to the differences in the three groups in terms of 

cultural and language background, exploring their satisfaction and preferences was 

expected to yield interesting findings. Each participant was asked 12 questions to rate 

their feelings about different aspects of their searching process on each type of SERP 

as described in Chapter 4. The differences were found in all three types of SERP. 

However, the significant differences were observed only in a few questions.  

On average, English users were the most satisfied group with plain PC SERPs 

followed by Arab users while Chinese were the least satisfied user group. Moreover, 

English users perceived plain PC SERPs as simple where they could complete the 

tasks effectively. They felt comfortable and confident with plain PC SERPs compared 

to Chinese users. For the rich PC SERP, all Arab, English and Chinese users had 
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similar satisfaction levels. Despite the overall similarities in satisfaction with rich PC 

SERPs from all groups, the significant difference was observed between English and 

Chinese users for liking of this format, where Chinese liked rich PC SERPs more than 

English users did. In the mobile SERP, Chinese users expressed a higher level of 

satisfaction overall compared to English and Arab users. Six questions observed 

significances in the groups’ answers. Arab users found mobile SERP unnecessarily 

complex and took relatively longer to complete the task compared to Chinese users. 

Moreover, the Chinese felt more comfortable, confident and satisfied with mobile 

SERPs than the Arab and English did. Surprisingly, although all groups had a poor 

performance when using the rich SERP, their satisfaction level with this type was 

high. 

In addition, in order to explore the diversity in users’ satisfaction with the tasks 

performed across different SERPs and different tasks types, all users were asked two 

questions regarding the simplicity of the tasks and the time taken to find the answer 

to identify their satisfaction level to perform the tasks. The tasks that were conducted 

on the plain PC SERP were perceived relatively easier than those conducted on the 

rich SERP and mobile SERP for all groups. All groups were less satisfied when the 

answer was placed at the bottom of the SERPs, particularly in the rich SERP, and 

their satisfaction has become apparent and evident in their actual searching process. 

Thus, the type of SERP used to conduct the task has a role in their satisfaction level.  

English users generally achieved a higher satisfaction level with performing the tasks 

compared to Arab and Chinese users. This is could be relevant to their confident and 

as they have a higher self-enhancement than East Asian people (Falk et al., 2009). 

However, in Task4 where the answer was placed on the right hand side, English users 

were the lowest in their satisfaction level with the simplicity and the time taken in 

performing this task. They preferred to follow the usual left-sided search. The results 

from satisfaction-related tasks show lower levels of satisfaction from all groups when 

finding the answers to complete the task using rich SERPs. This could be the richness 

in snippets and images that contribute to the difficulties in finding the required 

information. Bojko and Stephenson (2005) concluded that rich and dense information 

makes information processing more difficult and time-consuming. However, after all, 

preference data showed that, overall, they most preferred this type than other SERP 

types.  
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With regards to users’ preferences of SERP type, users’ satisfaction levels for each 

type of SERP were found to be directly proportional to their preferred SERP type. 

Rich PC SERPs were the most preferred among all groups of users specifically Arab 

users for having visual hints, and providing a pleasant experience and quick 

comprehension based on images and snippet. It has been suggested that text-rich 

search result pages can intimidate non-native users as they find search pages mainly 

composed of text overwhelming (Rózsa et al., 2015). The results of this study support 

this finding as most Arab and Chinese users preferred rich SERPs over plain SERPs 

compared to English users whose preference for plain SERPs was high.  

Satisfaction levels of all groups for the rich PC SERP were scored as between 3.5 and 

4 out of 5. All participants shared their preference for the rich PC SERP over the plain 

and the mobile SERPs. This indicates the importance of non-textual elements such as 

images and rich snippets while performing searching activities. Use of relevant and 

meaningful images in the search results provides an important cue to influence a 

person’s beliefs and attitudes towards search results. Images require relatively much 

less time and effort, usually at a glance, from a user to evaluate and comprehend 

meaningful information based on users’ search goals (Kaleta, 2015).  

The group of English users showed their liking for the plain PC SERP and provided 

positive comments about this type in the qualitative part of this study. They confirmed 

the simplicity and familiarity of the presentation with no distracting items achieving 

efficiency in finding the information. These results seem to be consistent with other 

research which found that Westerners prefer a simple interface which is easy to read 

and quick to navigate (Al-Badi, 2009), as well as to complete tasks in a clear 

sequential manner (Heimgärtner, 2012). On the other hand, Chinese and Arab users 

provided negative comments about the plain PC SERP stating that this type of 

presentation has no visual hints with too much text causing difficulties in finding the 

answers swiftly. The mobile SERP was measured as the next preferred type by 

Chinese users for its portability and the large volume of information presented.  

As the rich PC SERP was the most liked presentation type by all groups, positive 

feedback was received with no significant differences between the groups. However, 

Arab and Chinese users indicated the justification for the importance of images in 

finding the required information as they are second-language speakers. They liked 
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images particularly in the searching process as these images make it easier for them 

to understand the results where they felt overwhelmed with the information overload 

when using text-only SERPs. As a result, text-only results may encourage users to 

leave the page quickly. Moreover, Park and Kim (2011) revealed that in online 

reading environments, non-textual elements such as images and videos were regarded 

by the English as a second-language learners as important resources to help with 

studying English and reading English texts. Although the rich PC SERP was the 

presentation type most liked by all user groups, a very few negative comments about 

this type came from English users who pointed out that images can sometimes cause 

a distraction.  

The very few positive comments received about the mobile SERP were from Chinese 

users who preferred this type more than their counterparts did. The justification for 

their preference included portability and simplicity of presentation providing ease of 

finding the information. Chinese users in all tasks that were conducted using the plain 

PC SERP read the initial queries that were provided for them in each searching task. 

However, when they used the mobile SERP no one from the Chinese group had 

looked to the initial queries for the three tasks conducted on the mobile SERP. A 

possible explanation for this observation may be the lack of confidence when using 

plain SERP as they consecutively read the initial query to complete the task. 

Overall, the mobile SERP received the highest number of negative comments 

compared with the plain PC SERP and rich PC SERP. English users justified their 

lowest preference of mobile SERP by finding the ads very annoying and information 

on small screen too densely packed. Moreover, the Arabs shared English users’ 

opinions that the mobile SERP is a small screen which reduces the information 

presented and requires scrolling which makes it difficult to locate the required 

information easily. Our findings are consistent with those of Dong and Lee (2008) 

and Fraternali and Tisi (2008) who confirmed that Westerners like clarity in webpages 

and do not prefer a webpage with higher information density, while the Chinese like 

a webpage with high information density with fewer white spaces. 

No significant correlations were found between the satisfaction levels of Arab and 

Chinese groups with each type of SERP in relation to fixation duration and 

performance. However, it is worth mentioning that for Arabs, the less time they spent 
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finding the answer and the less fixation duration they made, the more satisfied they 

were. The Chinese were the same in the plain and rich SERPs but not in the mobile 

SERP. In the mobile SERP, they were highly satisfied even though their performance 

was poor and they made great cognitive processing. A notable example of how the 

satisfaction level affects performance is that Chinese users did not prefer the plain 

SERP so, in Task2, even though the answer was from the top results, which was 

considered the easiest task, they continued to the end of the page. A possible 

explanation for this might be that the preferences for and satisfaction with the page 

has an influence on the Chinese users’ performance. In the plain SERP, the English 

group satisfaction level was significant negatively correlated to fixation duration and 

performance. The less fixation duration they made and the less time spent on finding 

the answer, the more satisfied they were. In other words, if the performances of 

English users were good and they did not produce long fixation duration, that means 

they were highly satisfied. This was only observed in the plain SERP but not in the 

rich and mobile SERPs. These findings may help search engines to localise SERPs 

by 

R11 For 

ENG 

Reducing visual elements as much as possible for English users as 

these elements are regarded as annoying and distracting during 

their searching process. 

R12 For 

ARB 

CHI 

Localising SERPs for Arab and Chinese users to include many non-

textual elements and fewer texts would be a helpful source to 

quickly process visual information to ease allocating the required 

results. 

R13 For 

CHI 

Presenting SERPs for Chinese users with dense information would 

be preferable as they expressed a liking for mobile SERPs. 
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6.5. Study Two: Viewing Behaviour and Eye Movement  

The first question of the second study was to explore any differences in visual 

behaviour between the three groups while browsing different types of webpage: 

2A. Do Arab, English and Chinese users have different visual patterns 

and eye movement when browsing different types of webpage? 

This research question can be answered by analysing the eye-tracking metrics such as 

total fixation duration, fixation count, time to first fixation, gaze plot and heatmaps. 

6.5.1. Attention  

In our experiment, all users, regardless of their language, showed a bias towards the 

top elements which always received a great deal of attention. For example, it was 

found that the ads placed at the top are more likely to be seen than those placed at the 

bottom. Dou et al. (2010) concluded that a consumer’s perception of brand strength 

and relevant sources is influenced by the position of items on a page. Ads in general 

grabbed Arab and Chinese users’ attention more than that of the English users, 

particularly those placed on the top. However, Chinese users paid great attention to 

the bottom ad in Webpage2, which was text-based. Their fixation duration was double 

that of the Arab fixation duration and more than the English fixation duration. A 

possible explanation for this might be that this ad includes shapes and colours that 

might grab the attention of the Chinese users even though its place was at the bottom.  

Pernice's (2018) results showed that even though the ad includes coloured background 

and decorative formatting, users tended to ignore it. The results of this study, on the 

other hand, are inconsistent with those of Pernice. This study revealed that Webpage3 

includes ad that has almost the same features as Pernice’s stimulus and received the 

most fixation duration from all groups particularly from the Arab and Chinese groups. 

Moreover, one interesting finding is that the top ad in Webpage1 received the most 

fixations compared to any other ads whether in Webpage1, Webpage2 or Webpage3. 

This result may be explained by the fact that this ad contained human faces. Thus, 

viewing human faces naturally attracts greater attention of users over objects 

(Djamasbi et al., 2012; Tullis et al., 2009). Moreover, according to Hofstede et al. 

(2010), Arab and Chinese cultures are collectivistic. That is to say, the presence of 

humans on their websites is preferable (Wurtz, 2006). Collectivistic societies are 
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being promoted once they put pictures of popular political figures on their websites. 

The more images of individuals that are displayed, the higher the rate of visual 

information speed. The same can also be said of interaction speed (Kyriakoullis and 

Zaphiris, 2016). 

The Webpage2 user interface was designed to look contemporary with no traditional 

navigation bar on the left, and the main visual elements appeared in the middle of the 

page. The research findings revealed that English users tended to view the content 

from the middle, while mostly ignoring the right and left contents as Loiacono et al. 

(2007) found in their study, unless their attention was grabbed by adding images or 

attractive colours to the important elements as in Webpage1 and Webpage3. 

However, Arab and Chinese users applied a different viewing strategy by 

concentrating on the top and then reading line by line.  

Another important finding was that the images placed in the centre in Webpage3 

received more fixations from the vast majority of each group than those placed on the 

right hand or left hand sides. It is encouraging to compare this finding with that of 

Xie et al. (2017) who found that in the image-searching process using the Google 

search engine, users generally have a bias towards the images appearing in the middle. 

Taken together, these results suggested that 

R1 
For 

All 

Groups 

A commercial consideration is to advise marketers and designers to 

pay greater attention to the centre of a webpage when creating 

visually aesthetic websites for appealing user experience. 

R2 Advertisement companies should consider including human faces on 

their online ads in order to increase the traffic towards their ads. 

 

6.5.2. Viewing pattern 

The homepages of companies’ websites influence users’ impressions of a company. 

Research shows that investing in better homepages with better design can impact 

positively on users’ perceptions about the company (Oh et al., 2008). This study 

expanded the previous research by including “webpage layout” and users’ 

“background” factors to measure the impact of these factors on visual patterns that 

have been studied earlier. 
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Nielsen (2006) identified the F-shaped pattern where users started from an initial 

fixation on the top left corner of a webpage with fixations travelling vertically from 

the top left hand side to the bottom left hand side and horizontally from the top left to 

the top right, and then from the left centre to the right centre, making the F-shaped 

pattern. In another study, utilising eye movement, 360 websites were measured with 

textual information presented in a block structure. The results found that most visual 

attention resulted in an F-shaped pattern (Buscher et al., 2009). Moreover, Scott and 

Hand (2016) noted that users noticed the upper left corner first when visiting a 

Facebook page when it contains text only, which is also an F-shaped approach.  

However, studies focusing on viewing behaviour that resulted in an F-shaped pattern 

are largely based on webpages containing textual information only. Other studies 

using both text-based web sites and image-based websites have found dissimilarities 

in the viewing behaviours of users (Shrestha et al., 2007; Sutcliffe and Namoun, 

2012). Such disparity was reported by Shrestha et al. (2007) who carried out a study 

to measure viewing behaviour for browsing and searching tasks. They concluded that 

the F-shaped pattern was found within the webpages containing textual information 

regardless of the task while random scan paths were identified to efficiently complete 

the tasks on image-based webpages. However, in a more recent study Pernice (2017a) 

asserted that the F-shape still exists even when users are viewing the webpage in 

mobile devices. This current study’s findings support her claims. The research results 

showed that the F-shape was observed in English users’ heatmaps in two types of 

webpage. The normal F-shape was observed in Webpage1 that included many images 

and the reverse F-shape was seen in Webpage3 that had a mixture of images and texts 

with right hand-sided design. Interestingly, no F-shape was observed when English 

users were presented with text-based content (Webpage2) as their viewing 

concentrated mainly in the middle of the page, which is similar to the patterns that 

they employed when searching plain SERPs.  

These outcomes may be explained by the fact that English users’ eye movements 

relied on the design of the website creating an F-shape, and the most determinant 

factors that attracted users’ attention in this experiment were the navigation bar and 

the logo. Therefore, a reverse F-shape in Webpage3 was observed as the design was 

more right hand-sided and the main components of the webpage were placed on the 

right hand side such as the logo and the navigation bar. It is evident that the viewing 
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pattern is influenced by the design of the webpage; so the design of a website is an 

important factor to influence eye movements. In addition, the F-shape was evident 

only with English users, but was not noticed in the eye movements of Arab or Chinese 

users. Chinese users tended to scatter their fixations and Arab users tended to 

concentrate mostly on the top part of webpages with no clear shapes for either group. 

It can be inferred that the specific viewing pattern such as the F-shape is perhaps 

linked with the cognitive style and language of English users only.  

Djamasbi et al. (2011) argue that users generally tend to create a viewing pattern that 

focuses more towards the top and left sides of webpages causing users to miss a 

substantial amount of information placed at the right hand side and bottom of the 

pages. Other studies have also exhibited that the F-shaped viewing pattern causes 

viewers to miss key information that is placed on the right and bottom of a webpage 

(Nielsen, 2006; Pernice, 2017a; Shrestha and Owens, 2008). The results of this study 

do not concur with the results from previous studies, as the elements on the right hand 

side in Webpage3 were viewed by most users, particularly English and Chinese users. 

What is surprising is that the right hand side sections in all types of webpage were 

viewed by fewer Arab users and more English and Chinese users. However, the 

bottom right section was viewed by more Arab users. This includes the elements that 

were placed on the right hand side such as Bottom Right Evens AOI in Webpage3, 

which was seen mostly by Arab users.  

Arab users’ eye movements may start by expecting a website interface to be a usual 

Western-style interface which follows a left-to-right design, but once they notice 

objects on the right hand side, they adapt their viewing behaviour accordingly 

utilising their natural reading direction (i.e. RTL), fixating more on the elements on 

the right hand side. Therefore, the AOIs located at the bottom right are seen mostly 

by Arabs. This was also evident when they were searching the rich SERPs as the right 

sections were fixated on most by Arabs because there was no time limit. However, it 

should be noted that the bottom section in the three webpages needed scrolling; 

therefore this section received less attention. These results reflect those of Buscher et 

al. (2009) who also found that the information available to the users without scrolling 

is likely to attract greater attention. The findings of this research provide insights into 

international users viewing patterns and web design. 
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Although the F-shape was not evident when users were searching SERPs, 

it was obvious in English visual patterns when viewing Webpage1 and 

Webpage3. Arab and Chinese users’ viewing patterns in all webpage 

types did not exhibit the F-shape. A possible explanation for this may be 

due to the content being viewed and the first language of the person not 

matching. When web designers want to internationalise a website, they 

should consider visual characteristics of prospective users. 

  

6.5.3. Fixation Duration Distributions 

The comparisons of fixation duration of the three groups on the different sections of 

webpage revealed a few differences. Perhaps the most striking finding highlights how 

Arab users fixated less on the elements that were placed on the right hand side in all 

three webpages compared to the English and Chinese users. This study confirms that 

the reading direction of Arabs is not associated with their viewing and visual search 

behaviours. Although Webpage3 was designed following mainly right-handed 

direction in most of its components, the English and Chinese succeeded in viewing 

the right sections with no issues. This is somewhat surprising to find that the users 

with left-to-right reading direction spent a significant amount of time on the right hand 

side of webpages. Additionally, English and Chinese users expressed that they 

accepted the navigation bar and the logo to be shown on the right hand side. 

Surprisingly, English users exhibited a reverse F-shape, which means their eye 

movements responded to the new design straight away. Although, it was expected 

that Arab users would follow their reading direction, this was not seen in their fixation 

data. They were the lowest among the groups focusing on the right hand side section 

while some Arab users claimed that the navigation bar was locating  improperly. 

Nevertheless, after conducting the experiment, the three webpages were exposed to 

the Arab users to choose which one they most preferred. The majority of Arab users 

chose Webpage3. This might be that the design follows their original reading 

direction. 

When exploring the visual search behaviour of Arab users, it was found that they 

made many fixations on the right sections. However, in exploring their viewing 

behaviour, it was found that they spent the lowest fixation durations among the three 
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groups. The explanation for this might be that once Arab users noticed the right hand 

side, they spent more time viewing it as it was also observed when they were finding 

the answers for the three tasks using the rich PC SERP. Their eye movements stayed 

longer in their habitual direction. On the other hand, in viewing behaviour, they did 

not pay attention to the right hand side as they perceived the English website design 

to follow the Western left-to-right design. Many Arab users expressed their 

impressions about Website3 by commenting that they thought every English website 

followed the left-to-right design. Therefore, they sometime missed noticing the right 

hand sections of the three webpages, opposite to the case of the English and Chinese 

users. 

Although in the searching activities the English users were the slowest amongst the 

three groups in terms of their fixation duration; interestingly, in their viewing 

behaviour, they made more fixations in all three webpages than the Arabs and Chinese 

by at least 100 fixations. In performing searching tasks, English users were very fast 

and most of their eye-gaze data were saccades not fixations. The eye movement 

should last at least 100 milliseconds to record it as a fixation (Holmqvist et al., 2015). 

On the other hand, concerning viewing behaviour, Chua et al. (2005) and Dong and 

Lee (2008) claimed that Westerners (analytically-minded people) tend to focus on 

certain objects with less surrounding views. Therefore, they made many fixations as 

they stayed on certain areas, producing many more fixations compared to the Arab 

and Chinese users as they scattered their eyes rapidly (holistically minded people) 

creating more saccades than fixations in contrast to what they did in search activities.  

The current study found that the right section in Webpage3 was fixated on more by 

all users than the right section on the other webpages was. This could be explained by 

the fact that elements located on the right-hand-side in Webpage3 contained non-

textual elements such as the navigation bar and images, Djamasbi et al., (2010) and 

Reinecke et al. (2013) suggested that it would be a good practice to include images or 

colourful elements in order to grab users’ attention. For example, the top section in 

Webpage3 received the highest fixation duration from all groups compared to the top 

sections in Webpage1 and Webpage2. These results are likely to be related to the 

design of this section. The top section in Webpage3 included a colourful toolbar, 

which received more fixations by all users. In addition, although the logo was placed 
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on the right hand side, it still received many fixations from all users because it 

includes colours.  

According to Pernice (2017b), any logo that is positioned or placed at a webpage’s 

upper left corner will be seen easily as compared to the one which is placed at the 

middle top of the page. This is because browsers will see the page’s top easily and 

quickly. What this research discovered is that the logo which was positioned in the 

page’s upper left corner was seen by more than 60% from each group, although it 

took them about two seconds to notice it. However, prior to seeing the logo, the upper 

navigation bar was the first to be seen by English and Arab groups as it included 

colourful components. It is possible, therefore, that by placing elements in an 

unexpected location and if those elements contain attractive colours, this would attract 

the attention of the users. These results reflect those of Bonnardel et al. (2011), Cyr 

et al. (2009) and Palmer and Schloss (2010) who reported that colour would increase 

users’ attention. The evidence from this study suggests that 

R3 For 

ENG 

CHI 

Placing elements on the right hand side would be acceptable and 

functional for all users, particularly English and Chinese users. 

However, those items should include attractive images and colours 

to ensure users’ attention is drawn towards these elements. 

R4 

For 

All 

Groups 

Previously established patterns such as the F-shape are not 

applicable for all users. The advancements in aesthetic aspects of 

the webpage have great influence on the user’s visual behaviour. 

International web designers should focus on building visually 

appealing websites with less emphasis on conventional visual 

patterns such as the F-Shape and the Golden Triangle. 

 

6.6. Satisfaction with and Preferences for Webpages 

The final part of Study Two is related to the users’ satisfaction with and preferences 

for webpages designed for the purpose of this study. The questionnaire was devised 

to gather the information from participants to quantitatively analyse their levels of 

satisfaction and preference as well as qualitatively analyse their reasons for such 

choices regarding the three distinct webpages. 
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6.6.1. Satisfaction 

The second research question of the second study was: 

2B. Does the visual layout of a webpage affect the satisfaction of the three 

groups? 

The three groups were asked to rate their satisfaction with each type of webpage 

(image-based, text-based and mixture of images and text with right-to-left design) by 

answering five questions as explained in section 5.6. The overall satisfaction of the 

Chinese with Webpage1 was higher than that of the English and Arab groups. 

However, a significant difference was observed only in two questions. Chinese users 

felt more comfortable and satisfied when using this type of webpage than the English 

and Arabs reported. Webapage2, which was text-based, was significantly liked by 

English users as they felt more comfortable, and found the organisation of the 

webpage clear and pleasant compared to Chinese users. The Arab and Chinese users 

shared their opinions about this type. Regarding Webpage3, the overall satisfaction 

level of Arab users was relatively higher than English users and similar to Chinese. 

However, no significant differences were found in all questions. Users’ perceptions 

of the websites are significantly influenced by the quality of images. While users of 

websites in native language form quality judgments by viewing the overall contents, 

non-native users rely more on images and other non-textual elements to create their 

impressions (Rózsa et al., 2015).  

6.6.2. Preference  

The last question of this study was to explore the differences in users’ preferences of 

different webpage designs: 

2C. Do Arab, English and Chinese users have different preferences for 

websites’ interfaces? 

Our findings revealed that the Chinese liked Webpage1 as it had many images and 

other non-textual contents. This finding is consistent with studies by Cui et al. (2015), 

Dong and Lee (2008) and Fraternali and Tisi (2008) which found that Chinese users 

(holistically-minded) preferred high information density on webpages with a wealth 

of non-textual information such as images, while Western users (analytically-minded 

people) favoured clarity with minimum information available and well-structured 
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layout. The majority of English websites that are being viewed or visited all over the 

world are patterned after Western values. Most of these websites are not appealing to 

people living in Asian countries such as China, Taiwan and South Korea (Hsieh, 

2014; Reinecke and Bernstein, 2013). This is due to their heavy text, soft colours and 

deeply structured content. Most Asians prefer websites which are less structured 

(brightly coloured), visual-heavy style, and transformational (Reinecke and 

Bernstein, 2011). According to Nisbett (2003), these people have a way of filtering 

dense information. Cultural values also play a great role in determining how a 

webpage is designed (Reinecke and Bernstein, 2011). 

Each groups’ preferences were different from the others. Webpage1 was preferred by 

Chinese users and most of the positive feedback received about Webpage1 was from 

them. The positive feedback indicated that users found this webpage to be consistent, 

with an attractive design, clear structure and menu, and clear connection between 

images and texts making it easy to navigate. No one from the English group 

mentioned any comments under the theme of clear structure or about a clear menu. 

On the other hand, most of the negative feedback was received from English users. 

The negative comments were related to the lack of clarity in guidance, visual overload 

with cluttered layout, and overuse of images. English users commented that the ads 

that were placed all around the page had an adverse effect on their liking of the 

webpage. Notably, the comments regarding ads were received only by English users 

expressing their concern about ads.  

Webpage2 was preferred by the majority of English users and by only a few Arab and 

Chinese users. The majority of positive feedback regarding Webpage2 was received 

from English users. They believed that this webpage has a clear structure and balanced 

colours with fewer distracting items, thus enabling them to easily view and find 

specific information. On the contrary, Chinese and Arab users made the most negative 

comments about Webpage2. They perceived Webpage2 as having a dull interface 

with too much text and lack of images. Moreover, this type is not attractive for non-

native speakers of the English language. Surprisingly, in Webpage1 English users 

focused on reading the texts more than the Arab and Chinese users did. Although the 

English users mostly preferred Webpage2 that includes only texts with no images, a 

number of the English users explained it further by stating that they would love to see 

images in a website but in a way where they are organised and simple and do not 
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distract their attention and interfere with their viewing. From this, we clearly 

understand that the majority like to see images in website interfaces but the English 

users preferred them to be simple and organised. Their choices were based on a 

comparison with the other two types.  

One interesting finding that several Chinese participants pointed out in the preference 

section in the questionnaire is that white spaces are unnecessary and a waste of space 

in website design. They explained that they are more attracted to the colourful 

elements. It is argued that Chinese people do not perceive white spaces as silent 

backgrounds in Chinese paintings and these spaces influence their aesthetic 

experience (Fan et al., 2016). Similarly, here, they also exhibited a dislike of the white 

spaces in the web design as well. This was evident in their attention and viewing 

behaviours. For example in Webpage2, there were boxes placed at the bottom of the 

webpage; Chinese users gave the lowest attention to these boxes compared to Arab 

and English users as these boxes were surrounded with large white spaces. Also, the 

Search Box in Webpage2 did not receive great attention either as it did not have 

attractive colours even though it was placed at the top. 

Because Chinese is a dense language, this may have an impact on Chinese users’ 

preference for the dense webpages as, according to Pan (2015), unlike other 

languages, words are not separated by spaces in written Chinese language. This makes 

written Chinese language much denser compared to other written languages. The 

density of Chinese language is directly proportional to the density of webpages in 

Chinese as they display twice the number of items compared to webpages in the 

English language (Fraternali and Tisi, 2008). Moreover, Chinese websites usually 

have many hyperlinks on their main menus. Users will not need to click on many links 

in order to get to any page that they want to access. This has made navigation in these 

websites very easy and the target pages can be reached freely which can point towards 

the level of uncertainty avoidance. People from parts of the world that have reportedly 

lower levels of uncertainty avoidance, like the United Kingdom and China, have a 

proclivity towards allowing less control during navigation (Alexander et al., 2017; 

Reinecke and Bernstein, 2011). Also, Chinese websites do feature main menus that 

are static. Although this research did not make use of a similar measurement as was 

used in previous research, the findings indicated that this does not apply to English 

users. They laid more emphasis on few links and interface that is well-structured. This 
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is to ensure that distraction is avoided. Those users who are from countries that 

usually record high uncertainty avoidance (like Arab countries) usually lay more 

emphasis on more control during navigation (Marcus and Gould, 2000; Reinecke and 

Bernstein, 2011). Their pages at the initial level or first level will always display 

headers. Whenever they get clicked on, sub-headings will then be visible to select 

from. Designers of websites may like to consider such culturally-aware guidelines 

when designing websites in response to the international audiences based on their 

cultural characteristics.  

The third webpage used in this study was designed to be different from a usual English 

website design. The Arab group of users particular expressed positive feedback about 

this design. They found the design easy to navigate with a balanced layout. They also 

found the tool bar useful and the navigation place more convenient. A number of 

English users, on the contrary, provided negative feedback followed by Chinese users. 

English and Chinese users found this design distracting and inconsistent. Some of the 

Arab users also found that the navigation bar was placed at an inappropriate location.  

Based on these differences in cultural values and thought patterns, browsers from East 

Asian countries such as China usually make use of non-linear scanning to scan the 

entire webpage (Dong and Lee, 2008). Therefore, it is much easier to place contents 

on Chinese websites. For any useful piece of information to be highlighted in order 

to grab the attention of browsers, it is suggested that bold text, bright colours, 

graphics, and animations are used on the page. Information flow becomes fast when 

it is embedded in colours and visuals. Browsers from Western cultures do usually 

prefer knowledge being presented in an abstract way with the interface functionally 

structured (Nisbett, 2003). What is extremely important in a culture such as this is 

minimising attention requirements as well as user’s viewing area. The aim of this is 

to reduce the time to scan for information and also reduce possible errors. Given the 

fact that bold text, colours, graphics and animation help to positively impact users’ 

attention (Noiwan and Norcio, 2006), distraction of users from high-uncertainty 

avoidance cultures like the United Kingdom can be minimised once these elements 

are reduced. The following recommendations can be drawn from the present study. 

 



Chapter 6 

 285 

R5 For 

All 

Groups 

Web designers should consider such discrepancy in preferences 

between international users as a user might feel uncomfortable and 

leave the website if the design does not satisfy him/her. 

R6 
For 

ENG 

English users (analytically-minded) like the clarity of the website 

and prefer the content to be labelled clearly and neatly as in 

Webpage2. English user-targeted websites should be more text-

based as they prefer clarity and simplicity over visual overload. 

R7 

For 

CHI 

Websites catering for Chinese users should contain dense 

information and other non-textual elements like images as Chinese 

users (holistically-minded) prefer dense websites and like to see 

everything together to have an overview of the website content. Also 

it is important to avoid white spaces as much as possible on 

websites’ interfaces. 

R8 For 

ARB 

Right-hand-sided website design would be favourable for Arab 

users although they spent low fixation duration on the right sided 

elements. 

R9 For 

ARB 

CHI 

Websites should contain more non-textual elements than texts as 

Arab and Chinese preferred rich websites with images and showed 

less liking for text-based websites. 

 

6.7. Design Recommendations 

Some of the findings from the two studies could be translated into guidelines. 

However, only strong findings that feed into design recommendations for 

international design are involved. Table 6.1 shows the recommendation lists for both 

search engine and website interface design along with justification and sources of 

these findings. 
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Table 6.1 List of design recommendations 

Domain Recommendation Justification and Sources 

Se
ar

ch
 E

ng
in

es
 

Adding more non-textual elements 
in list of results than textual-
elements to increase the traffic 
towards those results. 

Non-textual elements are preferable 
especially for non-native English users who 
like seeing non-textual elements during the 
search process to increase the traffic towards 
those results and to ease finding the answer. 
This finding was supported by the eye 
movements’ data as the images received 
more fixations than text. Moreover, 
qualitative data from the preferences 
questionnaire is further evidence.  

Presenting the middle results with 
different formats. 

No previous studies have investigated this 
part of the SERP and how changing the 
formats of these results (e.g. different text 
shape and images) might increase the 
attention. This was evidence in their eye 
movement data. As presenting the results 
with different format even its place in the 
middle would increase the attention of users.   

Search engines should take into 
account the importance of the right 
section in SERPs to introduce 
results. The exploitation of this 
space could be of considerable 
importance 

The right section in the SERP was neglected 
by previous studies on visual search 
behaviour. This finding consider as the first 
study reveal how international users perceive 
this part visually, and not only for one group, 
but for three groups. This finding was 
supported by the eye movements’ data and 
satisfaction questionnaires of the task and the 
SERP presentation.  

Search engines should include the 
company logo or a snapshot of 
information page within the search 
results for swift identification. 

This finding was derived from the qualitative 
data and also previous studies such as (Rózsa 
et al., 2015). Many participants from the three 
groups suggested to place a screenshot of the 
website beside the results, which would ease 
finding the target website, rather than shifting 
between many websites.  

Placing related searches on the top 
instead of the bottom. 

Related searches is a relatively important 
element during searching process especially 
for non-native English speakers, and as the 
top part is the most viewed part compared to 
other places of the SERP, placing related 
searches in the top would increase viewing 
this part. The data from participants’ eye 
movement, the satisfaction questionnaire and 
the previous studies (e.g. (Vanderschantz and 
Hinze, 2018) support this recommendation. 
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Domain Recommendation Justification and Sources 

In
te

rf
ac

e 
D

es
ig

n 

To attract users’ attention in 
advertisement, include human 
faces. 

The data from eye tracking revealed that 
human faces received a great attention from 
all users even if they are advertisements. This 
also are supported by previous studies as 
human faces could grab attention such as 
(Djamasbi et al., 2012; Tullis et al., 2009).  

The right hand side part of the 
website interface should not be 
neglected during design even for 
left-to-right reading direction users. 

The parts on the right hand side received 
attention from all users. However, to ensure 
grabbing the attention, extra efforts are 
needed by including colourful elements and 
images. This finding was derived from the 
eye movements’ data and qualitative data 
from preferences questionnaire.  

International designers should 
consider users preferences of 
content structure while localising 
websites for a certain culture.  

Users with different culture, language and 
cognition backgrounds exhibited different 
preferences regarding the content of the 
website. Less non-textual elements for 
English users, and more non-textual elements 
for Arab and Chinese. Moreover, Chinese 
preferred dense webpages and this might be 
an influence from their language. Arab 
showed preferences towards right-hand sided 
design, which also might be an influence of 
their reading direction.  These findings were 
derived from satisfaction questionnaires and 
qualitative data. In addition, these 
preferences are partially supported by 
previous studies such as (Hsieh, 2014; Lee 
and Koubek, 2011; Reinecke and Bernstein, 
2011) 

 

6.8.  Chapter Conclusion 

This chapter discussed the significant similarities and differences that were found in 

users from three cultural and language backgrounds in their visual search behaviour, 

search performance, viewing behaviour, satisfaction level and preferences for 

different types of SERP and different webpage interfaces. Concerning visual search 

behaviour, the top results in SERPs on big and small screens still occupied most of 

the users’ attention. The ad results also received long fixation duration specifically 

those including images, while ad results, in general, are less ignored in mobile SERPs. 
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All groups showed an interest in the right section in the SERP although their 

performance was the lowest in this type of SERP (rich SERP). While top-ranked 

results attract far more attention in all SERPs, right sided results attracted similar 

attention when images and other non-textual elements were included.  

Users showed different visual patterns when viewing SERPs as exhaustive linear, 

scattered and middle-vertical patterns were observed among Arab, Chinese and 

English users, respectively. In browsing behaviour, with the right-sided webpage 

design, the Chinese and English paid significant attention towards the right sided 

elements while Arabs were the lowest in their attention. The normal F-shape and 

reverse F-shape were evident in English heatmaps, while the Arab and Chinese 

heatmaps did not exhibit any shaped patterns. Arab users concentrated mostly on the 

top of webpages while the Chinese users scattered their eye movements. Chinese 

users like rich and dense websites with images and other non-textual elements, Arab 

users liked websites that were designed following their reading direction, and English 

users preferred clear and simple websites with no visual overload. 
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CHAPTER 7: CONCLUSIONS 

7.1. Introduction 

The purpose of this chapter is to review the efforts that have been made to answer the 

research questions set out at the start of this thesis. In addition, this chapter confirms 

the key observations that have been made as well as the contribution that the results 

will make to the body of empirical literature. Recommendations are made for those 

conducting similar research efforts in future and the limitations with the current study 

are identified. Finally, a plan for future research is developed.  

7.2. Research Stages 

This research involved two stages to explore online visual behaviour and the 

preferences of three groups of people (Arab, English and Chinese) when interacting 

with pages online. Each stage essentially shares the same methods to collect and 

analyse the data. The main data collection methods are an eye-tracking system and 

questionnaires. Descriptive and inferential statistical tests were conducted to analyse 

the data obtained. The following subsections provide a brief overview of the studies 

conducted in each stage.  

7.2.1. Stage One 

In this stage the aim was to explore the visual search behaviour, performance and 

satisfaction levels of Arab, English and Chinese users when searching for information 

on Google SERPs. Three types of SERP were used: plain and rich SERPs on a PC 

screen and one SERP on a mobile screen in order to expand the investigation of users’ 

visual search behaviour on most types of SERP. Five eye-tracking measurements 

besides performance measurement were analysed to reveal the similarities and 

differences between the three groups. Then, to expand the analysis one step further, 

we divided each SERP into three or four main sections that represent the position of 

the results in order to understand users’ attention behaviour in these sections. Finally, 

users’ satisfaction levels and their preferences were analysed and discussed.  
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7.2.2. Stage Two 

The purpose of this stage was to explore the viewing behaviour and preferences of the 

three groups. Users browsed three webpages with different configurations and their 

eye movement data were analysed to grasp any differences or similarities. At the end, 

their preferences and choice justifications were presented and discussed.  

7.3. Contributions 

This research has provided empirical and methodological contributions to the body of 

knowledge in various fields such as Human Computer Interaction (HCI), Cross 

Cultural Web Design, Search Engines, User Experience (UX), Global Usability and 

Marketing. 

First, the empirical findings in this thesis provide a new understanding of the different 

visual search behaviours and performances of various users from different cultural 

and language backgrounds. This research objectively measured and assessed how the 

three groups apply different strategies while searching the results list from Google on 

large and small screens. Comprehensive descriptive and inferential statistical analysis 

tests were conducted to strengthen the comparative findings. Second, this thesis has 

provided a deeper insight into how the SERP type and task type might influence Arab, 

English and Chinese users’ visual search behaviour, performance and satisfaction. 

Third, the research enhances our understanding of how culturally different users view 

webpages with different layouts. It has identified the differences between the three 

groups’ viewing patterns while viewing the same webpage and it has examined the 

impact of the webpage layout on their viewing behaviour and levels of satisfaction. 

Fourth, this research has gone some way towards enhancing our understanding of the 

three groups’ satisfaction levels and preferences for each type of SERP and webpage. 

Finally, this research offers a number of recommendations and implications for the 

global web design and establishes methodological approaches in conducting the 

experiments and analysing the data that can reliably be used in similar experiments to 

compare other groups and different stimuli.  

Taken together, this research provides the first comprehensive assessment of the 

influence of cognitive style and language background on the online visual behaviour 

and levels of satisfaction. In addition, it has shed a contemporary light on the potential 
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usefulness of localised search engines and website design based on visual 

characteristics and preferences of the target users. 

7.4. Implications and Recommendations of the Study 

The results generated from this research in relation to the differences and similarities 

in visual search behaviour and viewing patterns alongside performance and 

satisfaction levels offer insights into formative and practical implications concerning 

both the way in which webpages are presented and also for information organisations 

in search engines. The aim is to generate online pages that are of greater use to 

international users in terms of searching and browsing.  

The eye movements and preferences of the target users should be used to provide 

insight into how best to design webpage content and also inform the visual elements 

of those webpages. As such, the results of this research provide insight into the 

practical design implications for international search engine design and international 

web design. However, it should be noted that some findings did not reveal significant 

differences between the three groups. It showed that all groups shared common 

behaviour whether in terms of searching or viewing behaviours. Therefore, some 

implications can be applied to online design regardless of the users’ cultural or 

language backgrounds. 

7.4.1. Implications and Recommendations for Search Engines 

International search engines should take into consideration the nature of the target 

users in terms of eye movement characteristics, performance and preferences. The 

following Table 7.1 lists in detail the implications and recommendations that became 

apparent after conducting a systematic analysis of the data in Chapter 4 through the 

discussion chapter. It also shows which group-type this recommendation applies to 

(Arab, English or Chinese). 

Table 7.1 The implications and recommendations that were derived from the Study One 
findings 

No The implications and recommendations Apply for 

R1 Placing related searches on the top would perhaps increase its 

visibility to the viewer. As the top part always receives 

substantial attention. 

All groups 
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No The implication and recommendation Apply for 

R2 Presenting the searched keywords embedded within the 

search results in a different colour will pinpoint the attention 

to the most relevant part of the results. Moreover, as Arab 

users are inclined to read snippets in their entirety in each 

result, to facilitate the searching process and reduce the search 

time to allocate the wanted results, it is recommended that the 

“Ctrl + F” shortcut is used instead of reading the entire text of 

the SERP. 

Arab 

Chinese 

R3 Search engines should consider including images on ads - 

whether these appear in the top or middle - to maximise the 

number of visitors to those ad results.  

All groups 

R4 Consider ads on mobile results’ pages. International 

marketing should pay more attention to these because they are 

seen intensively by all groups, more than ads that are 

displayed on PC SERPs. 

All groups 

R5 The probability of seeing image-based results that are placed 

at the top is higher than for those placed in the middle or at 

the bottom. 

All groups 

R6 The middle results are perceived as being important because 

they seem to receive a long fixation duration. We therefore 

recommend including results in the middle with different 

layouts such as different text or colourful elements to increase 

visiting traffic and grab users’ attention. More precisely, for 

English and Chinese search engines, the chances of seeing the 

middle results would be higher if they were presented in 

different formats such as boxes; and even tables if they were 

textual results. 

English 

Chinese 

R7 Search engines could use the middle part of the Google page 

to show ads or images for the Arab searchers that are helpful 

for the searching process. 

 

 

Arab 
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No The implications and recommendations Apply for 

R8 Maximum utilisation of the right-hand section (particularly 

for English and Chinese users) to provide more results rather 

than exposing only basic information regarding the results 

wanted, such as an opening time. 

All groups 

R9 To ease the searching process, including a screenshot or logo 

beside the ranking results would improve search efficiency 

and reduce search time. 

All groups 

R10 Consider the map that appears at the top or middle of the PC 

SERP or mobile SERP by adding more information such as 

links to take users directly to the homepage of the website 

instead of them clicking on the below or above results. For 

example, when users produce queries to find homepages for 

attraction sites, they can utilise the maps to a greater extent to 

make it easy for the users to allocate the information needed 

by looking only at the map and pressing the required links. 

All groups 

R11 Consider the preferences of users. English users preferred to 

keep the SERP presentation simple and clear with fewer 

distracting items. 

English 

R12 Search engines should rely more on providing more images 

and less textual elements during the search process for Arab 

and Chinese users, particularly when they are looking for 

information in English. 

Arab 

Chinese 

R13 Presenting SERPs for Chinese users with dense information 

would be preferable as they expressed a liking for mobile 

SERPs. 

Chinese 
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7.4.2. Implications and Recommendations for International Web Design 

In the literature review chapter and in section 6.3.4, we alluded to the fact that English 

users are analytically-minded people, whereas Arab and Chinese users are 

holistically-minded people. Therefore, those terms are used to differentiate between 

groups in some of the following implications and recommendations that derived from 

the analysis of the data in Chapter 5 through the discussion chapter, shown in Table 

7.2 below 

Table 7.2 The implications and recommendations that were derived from the Study Two 
findings 

No The implications and recommendations Apply for 

R1 Consider the centre of the webpage to be the most important 

part of the page rather than the top or bottom. Website 

designers and commercial companies should focus on this part 

and place the most important items or ads in this area. 

All groups 

R2 Including human faces in advertisements will increase the 

attention paid towards these ads. 
All groups 

R3 Allocating navigation bars or any website elements on the 

right-hand side for English and Chinese users would be 

acceptable and beneficial. However, it is also recommended 

that these elements should be colourful or include images to 

ensure that users pay attention to them. 

English 

Chinese 

R4 International web designers should not rely solely on the 

conventional visual patterns such as the F-shape when placing 

important elements on the website. The dependence on visual 

appeal and using attractive non-textual colourful elements 

would be sure to grab attention at any place on the page. 

All groups 

R5 Consider the discrepancy in preferences between international 

users as a user might feel overwhelmed and leave the website 

if the design does not satisfy him/her. 

 

 

 

All groups 
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No The implications and recommendations Apply for 

R6 The design and the contents of the webpage should be made 

simple and clear for analytically-minded people by placing the 

contents in categories and in a linear pattern. The titles of each 

category and highlighted items should provide key 

information because analytically-minded people tend to gain 

the overall picture of the website from such items. 

English 

R7 The contents of a webpage can be placed more freely for 

holistically-minded people who utilise exhaustive strategies 

and scan the whole page rather than the linear scanning pattern 

of viewing. Therefore, webpages designed for holistically-

minded people should contain dense information and present 

the whole context of the website because such users tend to 

obtain the overall picture by scanning the entire page. 

Chinese 

R8 Arabs showed preferences for websites that designed 

following their habitual reading direction (RTL). 
Arab 

R9 Consider including more non-textual elements than heavy 

texts for Arab and Chinese users for visual appeal and higher 

satisfaction.  

Arab 

Chinese 

 

7.4.3. Summary of Design Recommendations 

Besides exploring the visual behaviour of Arab, English and Chinese users while 

searching on SERPs and viewing webpages, this research provides recommendations 

for the international design that are supported by the findings of eye tracking data and 

the data from the preferences questionnaire. However, we only relied on the strong 

findings that occurred more than one time and are common in more than one task, and 

also enhanced by the findings of questionnaires. The design recommendations were 

proposed for search engines and website interface authors who aim to localise their 

online presence not only by applying the conventional process like translation, 

changing the currency and date, rather it provides a deeper understanding of the users 

visual behaviour and their preference, and consequently, applying those design 

recommendations.  
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With regard to search engines, using more non-textual elements than text especially 

for non-native English speakers to facilitating searching process, the middle part of 

the SERP would be noticeable if the results are presented in a different format, the 

right hand side section should be exploit more fully even for left-to-right readers, 

placing the related searches on the top rather than placing them on the bottom to 

benefit searchers to produce more relevant queries, and adding screenshot of the 

website’s homepage to identify the wanted website easily. 

7.5. Limitations 

We acknowledge that there are a number of limitations associated with the current 

study. Some are due to time and resource limitations, whereas others relate to the 

choice of methodology. The main limitations are as follows:  

• This study was limited by the absence of active elements in the stimuli 

presented in the experiments. Eye movement behaviour is likely to be greatly 

influenced by the use of moving graphics such as active icons or flash banner 

images. However, to counterbalance the experiment conditions across 

participants, using saved webpage will ensure the stability of the items 

presented to the participants, particularly in search engines. This provides an 

equal comparison between the groups.  

• When presenting smartphone applications on a PC screen for the eye-

movement analysis, these had to be presented merely as screenshots. 

Consequently, the results obtained are not truly reflective of how people react 

to information on a smartphone. The emphasis of the current study was on the 

size of the screen, and no thought was given to the use of a touchscreen or the 

portability of the device. As such, the ways in which users respond to web 

searches made using handheld devices could differ markedly from the results 

obtained in this research because they would be able to use their fingers to 

scroll through the pages rather than relying on a mouse. If a mobile device 

was used, it is anticipated that the search speed would become slower and that 

the use of the finger would make recording the fixations problematic. Utilising 

a glass wearable eye-tracking device would be suitable to conduct studies of 

this nature. 



Chapter 7 

 297 

• The eye-tracking systems that are currently available are unable to detect 

peripheral vision. Consequently, it is not possible to infer how the eye 

movement is affected by the peripheral vision. This limitation did not directly 

affect the data; however, including more eye movement metrics would 

overcome the limitation of this device and would increase the reliability of the 

data.  

• Although a big effort was made when choosing the participants for each group 

(Arab, English and Chinese), the groups were not perfectly matched due to the 

considerable diversity between the three groups as well as the constraints of 

place and time. However, this did not have a considerable impact on the data 

obtained as all users were students and shared common characteristics in terms 

of technology experience. Nevertheless, it would be better to choose the Arab 

and Chinese participants who have the same background experience in terms 

of visiting English websites and English search engines in order to better 

generalise the research findings. 

• The scope of this study was limited in terms of the visual search behaviour. 

The first study was not specifically designed to evaluate the natural searching 

behaviour of the participants as a number of participants expressed that, 

normally, they choose from the top results even if the required information 

does not appear exactly among those results. However, as this study is about 

visual search behaviour and how users allocate their fixation within the SERP, 

users tried to find only the correct answer. This had an effect on the method 

as participants sometimes spent longer and did an exhaustive search just to 

find the correct answer.  

• The results from the background questionnaire that related to users’ levels of 

satisfaction with search engines were only collected from students who study 

in the UK, which might have an impact on their judgments. Greater diversity 

in the data collection would contribute to the results being more generalised. 

For example, collecting the data from people who are studying in their home 

country and abroad will overcome this limitation.  

• Establishing usability testing for measuring webpages is beyond the scope of 

this study. The usability measurements were only used to invoke any potential 

differences between the three groups.  
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7.6. Lessons Learned 

Other researchers have found that they have to consider the users’ populations in 

terms of age and experience. Given that we have experimented with three groups of 

people that are very different in terms of their language, culture and attitude, a number 

of lessons have been learned that will be useful for researchers who plan to include 

such groups in their studies.  

• Chinese people who speak English as a second language and live abroad 

usually feel apprehensive when they are asked to take part in an experiment. 

Researchers should, therefore, consider such anxiety and introduce 

themselves in a welcoming way and explain in detail the purpose of the study. 

• Researchers should respect religious precepts for Arab people if they are 

Muslims. For example, if the participant is a female and the experimenter is a 

male and she was invited to do the experiment in a closed laboratory, she 

would probably not feel comfortable with such a situation and this may affect 

the experiment results. Therefore, the researcher should explain before 

inviting the potential participant that he understands the religious norms and 

he would leave the door open or allow her to bring a member of her family or 

a friend in order to relieve her misgivings. This possibility should also be 

communicated in invitations to serve as subjects, otherwise female 

participants may not respond. 

• The researcher should be present when conducting experiments with Arab and 

Chinese participants because they ask many questions due to their uncertainty. 

They are afraid of making mistakes and consequently feel uncomfortable. 

Therefore, the researcher should remain with the participants to reduce their 

stress.  

• Dealing with undergraduate students is sometimes problematic. Researchers 

should remain patient, particularly when the participants cancel at the last 

minute. 

• English people are generally happy to participate in experiments but the 

researcher should adhere to the arranged appointments and try not to exceed 

the time limit of the experiment. 
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7.7. Future Directions 

In future, there are several further studies that should be conducted. The following 

points address the work that will be included for both directions - visual search 

behaviour and viewing behaviour:  

• Conduct an experiment into search engines and queries that use the same 

language as the first language of the users. The ability to investigate each 

user’s visual search process with a search engine presented in its native 

language promotes the possibility of interesting findings and enables a 

comparison of their performance with English searching processes. In 

addition, three webpages with the same layouts can be designed, but with their 

first language, in order to investigate whether the language has an impact on 

users’ viewing behaviour relating to the layout design.  

• A further extension would be to add a broader European group to make the 

study cover more parts of the world. A European group would have the same 

reading direction as English and a similar Western background.  

• Provide users with the freedom to produce their own queries instead of 

providing these in advance. Such a study would add a new dimension to the 

research by exploring the real searching behaviour of diverse users. 

• Further research should be undertaken to investigate the influence of user 

characteristics such as age and gender on their visual search and browsing 

behaviours.  

• Include interviews in data collection and give opportunities for participants to 

express their feelings more freely and expand their findings.  

• Future research should consider what effect increasing cognitive loads has on 

ocular behaviour in a variety of countries when individuals view a webpage. 

Given that a large proportion of websites incorporate multimedia aspects such 

as audio or video, future research should specifically consider what effect 

multimedia content has on ocular behaviour.  

• Future studies should be undertaken to compare the online visual behaviour 

and preferences using both native and non-native language of the users.  
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Appendices 

Appendix A: Background Questionnaire 

Participant ID: 

First Name: 

Email: 

1. What is your age range? 

o Less than 20 
o 20 – 26  
o 27 – 33 
o 34 – 40 
o More than 40 

 

2. What is your gender?  

o Male 
o Female 

 

3. What is your subject of study? …………………… 
 

4. What is your academic level: 

o Secondary school/sixth form 
o Bachelor degree 
o Master degree 
o PhD 
 

5. What is your nationality?  
………………………….. 

 

6.  Is English your first language?  Yes /No  
 If no, what do you consider your first language? 

 

7. Were you born and raised in your native country until you left secondary 
education? Yes /No 
If no, where were you raised most of the time until you left secondary education? 
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Technology Use Questions 

8. How long have you been using computers (e.g., Desktop or laptop)? 

o Never 
o Less than two years 
o 2 - 5 years 
o 5 - 8 years 
o 8 - 10 years 
o More than 10 years 

9. How long have you been using smartphones (e.g. Mobile phone or tablet)? 

o Never 
o Less than two years 
o 2 - 5 years 
o 5 - 8 years 
o More than 8 years 

10. I mostly access the Internet using: 

o Computers (e.g., Desktop or laptop) 
o Smartphones (e.g., Mobile phone or tablet) 
o It varies 

11. On average, how many hours per day do you spend on the Internet? 

o Less than 1 hour a day 
o 1 to 2 hours a day 
o 2 to 3 hours a day  
o 3 to 4 hours a day 
o More than 4 hours a day 

12. What do you usually use the Internet for? (check all that apply) 

� Social Networking (e.g., Facebook, Twitter) 
� Communication 
� Searching for Information 
� Shopping 
� Gaming 
� Blogs 
� News 
� Download music or video 
� Internet TV 
� Other (please specify)  

………………………………………………….  
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Search Engine Knowledge  

13. How often do you use search engines? 

o Several times a day 
o Once or twice a day 
o Several times a week 
o Once a week 
o Once a month 
o Rarely/Never 

14. I mostly search for information via search engines using: 

o Computers (e.g., Desktop or laptop) 
o Smartphones (e.g., Mobile phone or tablet) 
o It varies 

15. How often do you use search engines on computers (e.g., Desktop or laptop)? 

o Several times a day 
o Once or twice a day 
o Several times a week 
o Once a week 
o Once a month 
o Rarely/Never 

16. How often do you use search engines on smartphones (e.g., Desktop or laptop)? 

o Several times a day 
o Once or twice a day 
o Several times a week 
o Once a week 
o Once a month 
o Rarely/Never 

17. Please list the search engines you have used before (e.g., Google, Bing, Yahoo, 
DuckDuckGo, Yamli, Eiktub, Sogou, AOI or similar). 

• ---------------------------------- 
• ---------------------------------- 
• ---------------------------------- 

18. From the above list, which search engine(s) do you use most frequently? (use 
one or more) 

• ---------------------------------- 
• ---------------------------------- 
• ---------------------------------- 
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Search Engine Preferences  

19. I prefer to work on search engines with: 

o My native language interface 
o English interface 
o Both of them but mostly I prefer my native language interface 
o Both of them but mostly I prefer an English language interface 

20. I prefer to write queries and search for information using: 

o My native language 
o English language 
o Both of them but mostly I prefer to use my native language 
o Both of them but mostly I prefer to use the English language 

21. I usually get better and more accurate results if I search in: 

o My native language 
o English language 
o Both of them but mostly in my native language 
o Both of them but mostly in the English language 
o Both of them are the same 

22. How often do you obtain better and more accurate search results with English 
search queries? 

o Always 
o Often 
o Sometimes 
o Rarely 
o Never 

23. How often do you obtain better and more accurate search results with your 
native language search queries?  

o Always 
o Often 
o Sometimes 
o Rarely 
o Never 
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24. Thinking about today's experiment, which type of search engine results page do 
you prefer: 

o PC Interface that has just a plain list of results with no images, rich snippets, 
maps, etc. 

o PC Interface that has rich snippets, images, maps, etc. 
o Mobile Screen. 

Could you explain your choice please? 

-------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------- 

 

Thank you for your participation 
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Appendix B: Post-task Questionnaire 

Participant ID: 

Tasks 1 - 9 Questionnaire 

 
Questions Strongly 

agree 
Agree 

Neither 
agree 
nor 

disagree 

Disagree 
Strongly 
disagree 

1 

Overall, I am satisfied with the 
ease of completing this task  
 
COMMENT: 

     

2 

Overall, I am satisfied with the 
amount of time it took to 
complete this task  
 
COMMENT: 
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Appendix C: Post-test Questionnaires 

Plain PC SERP, Rich PC SERP and Mobile SERP Post-test Questionnaire 

Participant ID: 

 
Questions Strongly 

agree Agree 

Neither 
agree 
nor 

disagree 

Disagree Strongly 
disagree 

1 
It was simple to use this search engine 
result page 

     

2 
I could effectively complete the tasks 
using this search engine result page  

     

3 
I found this search engine result page 
unnecessarily complex 

     

4 
The organisation of information on the 
search engine result page screen was 
clear 

     

5 
I was able to complete the tasks and 
scenarios quickly using this search 
engine result page  

     

6 
It was easy to find the information I 
needed 

     

7 
I felt comfortable using this search 
engine result page 

     

8 
The interface of this search engine 
result page was pleasant 

     

9 
It was easy to navigate through this 
search engine result page 

     

10 I liked using this type of presentation      

11 
I felt confident using this search engine 
result page 

     

12 

Overall, I am satisfied with this search 
engine result page 
 
COMMENT: 
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Webpage 1, Webpage 2 and Webpage 3 Post-test Questionnaire 

Participant ID: 

Have you seen this website before? 

o Yes 
o No 

 

Questions Strongly 

agree 
Agree 

Neither 

agree 

nor 

disagree 

Disagree 
Strongly 

disagree 

1 
The organisation of the information on 

this website's screen was clear 

     

2 I felt comfortable using this website      

3 
The interface of this website was 

pleasant 

     

4 
I liked using the interface of this 

website 

     

5 

Overall, I am satisfied with this website 

 

COMMENT: 
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Appendix D: The Consent Form 

Project Title: Exploratory study between English, Arabic and Chinese to find the 

Differences and Similarities of Eye Movements and Visual Search Behaviour on 

Search Engines and Websites 

I agree to partake in the above Brighton University research project. The project has 
been explained to me and I have also read the Information Sheet and understood it, 
which may be kept for future reference. I understand that an agreement to participate 
implies that I am ready to: 

• Fill out a pre-questionnaire 

• Carry out assignments on different webpages, while eye movements are 
being recorded 

• Accept an interview by the researcher and agree that the interview is 
recorded via audio and/or video 

• Fill out a post-questionnaire 

I am aware that any information I provide remains confidential, and I will not reveal 
any information that will result in the identification of the participants in the project 
reports, not even by the researcher or other parties. I agree that the videotapes can be 
shown to other researchers and any professional parties concerned for data analysis 
purposes only. 

I am also aware that this participation is voluntary and I may decide not to participate 
partially or completely, and it is at my discretion to withdraw at any phase of the 
project without any kind of penalty. 

I also agree that my personal information can be processed for research study 
purposes. I am aware that information like this will be handled with strict 
confidentiality and in conformity to the 1998 Data Protection Act. The entire records 
(including video, audio, and paper of eye movements), obtained will be stored in a 
secure system until the research is completed, after which they will be destroyed. 

 
Name: 

 
 

 
Signature: 

 
 

 
Date: 

 

 

Participant ID: 
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Appendix F: Ethics Form 
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