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ABSTRACT
This thesis investigates the role of cultural differences in the design and usability of web
sites. Specific factors that affect localisation and internationalisation of web sites and
user preferences are studied. The overarching research question is: Are there differences
in usability of web sites for users from different cultures?

There are three areas of interest in this research: (i) Human Computer Interaction (HCI),
(ii) Culture, and (iii) Localisation/Internationalisation. HCI focuses on the cultural
factors affecting the usability of web sites. Culture is discussed in the context of HCI.
Geographically disparate people use the Internet through web browsers. They may
come from different cultural backgrounds and are likely to have different perceptions
due to their cultural influences, which may influence their preferences for aspects of
web interfaces. Challenges and opportunities regarding localisation and
internationalisation of web sites are also examined. The methodology for this research
facilitates the study of the impacts of culture on HCI in the context of the design of web
sites and usability, specifically in terms of localisation and internationalisation.

An explorative pilot study of the materials, procedures and analysis techniques was
undertaken. Due to the small number of participants in the pilot study, only limited
statistical analyses are provided.

In the main study, 301 participants were divided into three almost equal groups, based
on their preferred language (Australian English; Mandarin; International [primarily
American] English). Each group responded to two of three virtual restaurant web site
versions constructed for the experiment: (i) a localised version for Australian English
speakers, (ii) a localised version for Mandarin speakers, and (iii) an internationalised
version for speakers of other languages. Detailed statistical analyses of the quantitative
data were compared with results from qualitative analyses of participants’ comments on
experimental web site versions.

iii

The results demonstrate that a web site that uses an International version of web design,
text and web interface elements is more usable to International group participants.
Participants who chose Australian English or Mandarin as their Preferred Language did
not display significant preference for localised versions of the web site. The
participants, being experienced and heavy users of the web, were perhaps expecting to
use International English, since it has traditionally been the dominant web language.
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Chapter 1
Introduction
This thesis investigates the role of cultural differences in the usability of web sites. The
focus encompasses culture, user preferences, localisation and internationalisation of
web sites, web design and usability. Specific factors that affect localisation and
internationalisation of web sites and user preferences are studied to measure the impacts
of culture on web site usability.

This chapter provides the background to the thesis, the research problem and
motivations for the study. It also provides an overview of the research methodology and
a brief outline of the contents of future chapters.

1.1 BACKGROUND TO THESIS
This thesis builds on the author’s Honours thesis (Lim, 1999), which investigated
aspects of interface usability. Contributions to the topic of the Honours thesis stemmed
predominantly from the work of Evers & Day (1997), who examined the role of culture
in interface acceptance, where the way in which culture influences people’s acceptance
of user interfaces reflects the preferences of people with different cultural backgrounds.
In Lim (1999), the constructs of interest were culture and the individual attributes of
gender, age, computer experience and disabilities. Those aspects were investigated to
explore how they could impact on individuals’ preferences for different aspects of
Human Computer Interaction (HCI). The results of the study demonstrated the
complexity of the relationship between culture and interface preference. It also
highlighted a problem in identifying cultural influences on interface preferences based
on studies using a small sample of users and the potential role of confounding variables.
Consequently, there was a need for a larger study to explore the impact of culture on
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user interface preferences using solid constructs, more participants and in-depth
questions.

Technologies are pivotal in increasing access to information, as well as increasing
proficiencies in information use. In 1450, Johann Gutenberg invented the first printing
press which took the initial step in making information available more economically.
Since then, inventions such as electricity, the automobile, telephone and television
began on a small scale at high prices and were used only by those who could afford
such expensive technology. As the use of these technologies increased, their production
cost and prices decreased. Television had the shortest rate of adoption by consumers
while the telephone had the longest (Compaine, 2001). In recent times, film,
advertising, broadcasting, and the Internet have assisted in making all kinds of
information more widely available.

Arguably, the most penetrating technology in the world, the Internet, is made more
accessible through the use of current web browsers. However, due to the issue of the
digital divide (Rogers, 1962; 1995; 2003), accessibility to technology is not currently
possible for particular groups of people; for instance, people with household incomes
who can barely provide for food and clothing. Since the investigation of the digital
divide is not the objective of this thesis, it will not be elaborated here.

About twenty years ago, web sites were developed and have since become an integral
part of the lives of many people in different parts of the world. It is of interest to trace
the history of web development very briefly. The graphical user interface (GUI) played
an important role in the advent of web sites. In 1985, the GUI succeeded when
Macintosh computers were developed with four times more RAM than Xerox Star and
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Apple Lisa. In addition, desktop publishing was launched on the Macintosh platform
(Grudin, 2006). In 1991, the University of Minnesota developed the first user-friendly
interface to the Internet called Gopher. The Gopher system required only typing (or
clicking on) a number to choose the preferred menu item, without needing to know
Unix or computer architectures. In the same year, a new hypertext protocol for the
distribution of information, introduced by Tim Berners-Lee and others, became the
World Wide Web (Search & Go, 2007). In 1993, Marc Andreessen and his team at the
National Center for Supercomputing Applications (NCSA) developed the graphical
browser known as Mosaic. In 1994, the World Wide Web Consortium was formed by
Michael Dertouzos of MIT’s Laboratory for Computer Sciences and Tim Berners-Lee
and others continued to promote and develop universal standards in every browser.
Subsequently, Marc Andreessen went on to create Netscape, the most successful
graphical browser until Microsoft produced its Internet Explorer (Clarke, 2002; Schnoll,
1998). In June 1998, Bill Gates released Windows 98 with the Microsoft browser
integrated into the desktop providing full entry into the browser, server and Internet
Service Provider market (Howe, 2004).

Seddon & Quin (2002) predicted that there would be a billion Internet users by 2005.
However, World Internet User Statistics (2008) provided an updated figure for Internet
users with the top 20 countries adding up to almost 1.115 billion, and the remaining
countries chalking up a further 348 million, bringing the total to 1.463 billion. With the
use of the Internet prevailing in so many countries around the world, it is being used by
a wider range of cultural groups. Therefore, culturally appropriate web sites are
necessary to disseminate information to diverse cultural groups from different countries.
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As language problems for web users from different parts of the world were not
important considerations for the US pioneers of the Internet (Danet & Herring, 2003),
English was naturally the adopted language (Crystal, 2001; Graddol, 2000). However,
the use of other languages on web sites is now far more important due to the increasing
number of Internet users from various linguistic and cultural groups.

Culture plays an important role on the web due to its availability to a global audience.
However, since the Internet is essentially a Western product, according to Hongladarom
(1998), there is potential conflict between non-Western cultures and Internet
technologies. There is, though, a difference between the culture of individuals using the
web and the culture of the web itself. The cultural background of individual users refers
to the cultural origins of an individual and its influence on that individual when he or
she uses web sites. On the other hand, web culture is referred to as the norms among
people who are frequent web users and the influence these norms have on these people
rather than their cultural origins.

Given these two meanings – the cultural background of users or the web culture formed
among online communities – the issue becomes which of these two takes precedence.
When people from different cultural backgrounds interact on the web, a community
culture emerges which is not dependent on each individual culture’s historical
background. A common set of assumptions and values evolves within the online
community, which enable global computer-mediated communication. In such instances,
the use of a simplified version of English (or Pidgin English) can occur among the
online community. For example, the online chat community uses abbreviations like ‘lol’
to represent the phrase ‘laugh out loud’. This is an argument for ‘internationalisation’ of
web sites; that is, the design of web sites to suit a general international audience. This
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view can be contrasted with web sites designed for a particular local culture; for
example, the Dutch culture, which can be described as ‘localisation’ of web sites
(Hongladarom, 1998). Hence, for any particular web site development project, the
designers need to decide whether to make one or more versions of the web site
appropriate for a wide range of users from different countries or cultures
(internationalisation of web sites), or culturally appropriate for a specific group of users
from a particular country or culture (localisation of web sites). However, to implement
such decisions, designers need to know what impacts culture may have on specific
aspects of web site design and usability.

1.2 RESEARCH PROBLEM
The research problem for this study encompasses the impact of culture in terms of user
preferences, and localisation and internationalisation of web sites. Since the author’s
Honours thesis, relevant research has been undertaken by key authors. Turk (2000)
hypothesized that there may be a “world wide web culture” emerging from the
population of web users that would underpin the idea of internationalisation of web sites
instead of a “world wide web of cultures”, separately designed for individual cultures in
the localisation of web sites. The researcher identifies a web culture as comprising
individuals regardless of cultural background, coming together to form a culture as a
result of having significant exposure to the web, encouraging the design of web sites for
all web users. Evers (2001) investigated the cultural aspects of interface understanding
through an empirical evaluation of an e-learning web site by international user groups.
The study was an international collaboration involving secondary school students from
countries such as Japan, North America, Netherlands and Britain. Other research has
also been undertaken by Yeo (2003) who emphasised that language translation is
insufficient for the process of localisation and Kralisch, Yeo & Nurfauza (2006) who
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highlighted that there are linguistic and cultural differences in the grouping of
information, and the impact of such differences on web sites.

1.3 RESEARCH DESIGN
The research began with a literature review (Chapter 2) on HCI, Culture and
Localisation/Internationalisation of Web Sites to identify significant issues. From these
issues, a broad research question was formulated, and general and specific hypotheses
were also generated. The constructs of localisation and internationalisation of web sites
were defined, with the issues categorised under Text Elements, Web Interface Elements
and Web Design Elements. These concepts were operationalised in an online
experiment, evaluating three different versions of a virtual restaurant booking web site.

The construct ‘Culture’ was also investigated, involving consideration of dominant
culture, language and religion to examine which factors impact web site design and
usability. These issues were then applied to localisation and internationalisation of web
sites, via the variables (or constructs) of text elements, web interface elements and web
design elements.

The demographic factors that were not included in the derivation of the Culture
variables were treated as potentially confounding factors (see Section 3.3.1 and Chapter
5). Each issue included in the experiment was operationalised via a corresponding
specific question, generated to investigate the factors affecting the impact of culture on
web design and usability (see Figure 7.1 and Appendix 3). The factors were investigated
in a pilot study using a small number of participants to test the methodology and
analyses, and applied in the main study with a much larger number of participants.
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The type of web site used for the experiment was a virtual restaurant, which was
selected as food is a daily consumption item and it interweaves richly with different
cultures. Three versions of the prototype of a virtual restaurant booking web site were
developed: (i) an Australian version (Australian English); (ii) a Chinese version
(Mandarin); and (iii) an International version (American English). These languages
were chosen because the cultures are quite different and because of availability of
Australian and Chinese students at Murdoch University as potential participants in the
experiment.

The study involved an online experiment, with participants required to use Mozilla
Firefox to ensure uniformity in display. Based on their ‘preferred language’ response,
each participant was assigned to one of three treatment groups (Australian; Chinese;
Other). Each group of participants was asked to provide demographic background
information. They were then directed to two of the three different versions of the web
site and engaged in various tasks; for example, ordering a meal. On completion of the
tasks, participants were asked to respond to a questionnaire related to usability aspects
of the tasks. In the pilot study phase, post-experiment interviews were conducted to
further determine the improvements required to make the prototype web sites suitable
for the main study. These interviews were conducted by a variety of methods (face-toface, telephone, MSN messenger, email) (see Chapter 3 for details).

Figure 1.1 illustrates the overview of the research. HCI is the broad research scope that
begins with theories and practices in the context of web sites via Web Interfaces to
explain Web Site Design and Usability. User Preferences are influenced by User
Characteristics in terms of demographic factors. The components of Culture are studied
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to measure their impact on User Preferences for aspects of Web Site Design and
Usability, and Localisation and Internationalisation of Web Sites.

User
Characteristics

HCI

Web
Interfaces

User
Preferences

Web Site Design and
Usability

Culture

Localisation/Internationalisation of Web Sites

Figure 1.1 Overview of the Research

In order to explore the impact of culture on web design and usability, the factors
affecting the localisation and internationalisation of web sites need to be applied.
Potentially confounding variables such as Computer Experience, Computer Usage, Web
Experience, Web Usage, Age and Gender (demographic factors) also needed to be
identified, in the experimental design.

1.4 AIMS OF STUDY AND RESEARCH QUESTIONS
Building on the research of Turk (2000), this thesis aims to examine whether web
design and usability attracts a web culture or a web of different cultures. In order to
perform such a comparison, the work of Evers (2001) is applied through the evaluation
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of web site versions by different cultural groups, where the localisation (Yeo, 2003) and
internationalisation of web sites are reflected in the respective web interfaces to assess
the impact of culture on the design and usability of such web sites for people from
diverse cultural backgrounds (Kralisch et al., 2006). HCI theory and practice includes
the design and usability evaluation of web sites. This body of knowledge is applied in
this study.

The initial research question is:
Are there differences in usability of web sites for users from different cultures?
An assumption of a positive answer leads to the following questions in the context of
this study:
(i)

Is an Australian web site more usable than an International web site to an
Australian user?

(ii)

Is a Chinese web site more usable than an International web site to a Chinese
user?

(iii)

Is an International web site more usable than an Australian web site to a user
other than from Australia and China?

To investigate these questions a set of general and specific hypotheses were formulated
(Chapter 3, Section 3.4).

1.5 SIGNIFICANCE OF RESEARCH
There are two significant aspects to this research. First, investigation of the factors
involved in the localisation of web sites is expected to facilitate design of web interfaces
with high usability for users from specific cultural backgrounds. Second, a better
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understanding of the factors involved in the internationalisation of web sites is expected
to assist in development of web interfaces that will suit an international audience.

The two outcomes of the research are: (i) improved understanding of the relationship
between "localisation" and "internationalisation" of web site design and usability; and
(ii) ways of linking cultural variables to key design parameters.

1.6 OUTLINE OF THE THESIS
Chapter 2 investigates the terms HCI, Culture, and Localisation and Internationalisation
of Web Sites. In the HCI section, usability is defined and explained, designing for
usability is described, design of web interfaces, and web site usability evaluation
techniques are discussed. In the Culture section, the key components of culture relevant
to this study are Dominant Culture, Language and Religion. Culture and HCI are
explored together with a discussion of the Internet age, Internet culture, the importance
of web site usability, and impacts of culture. The final section investigates the topics of
localisation and internationalisation of web sites, processes of localisation and
internationalisation of web sites, and the key issues of web usability.

Chapter 3 covers the methodology of the experimental aspects of this thesis. The study
design in terms of design overview, procedure and data sources is explained. The
variables are described, including the demographics of the participants, text elements,
web interface elements and web design elements, and dependent variables. The research
questions and hypotheses are stipulated. Lastly, the methods of data analysis are
discussed.
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Chapter 4 deals with the pilot study of the experimental aspect of this thesis. It describes
the participants, the data collection and the reduction of data complexity. Next, the
analysis is explained using the demographics of the participants, responses to web task
items, post-experiment interview questions and open-ended survey question (scenariobased evaluation), responses to web task items and web design items (descriptive
statistics), and paired t-test for responses to web design items. A measure of variable
independence for demographic factors, culture category and overall culture is performed
using chi-square analysis. A comparison between the localised versions and
internationalised version of the web site is conducted using paired t-test. A discussion of
results in the context of hypotheses is carried out. Finally, the revision of materials and
protocols from the pilot study for the main study is described.

Chapter 5 discusses the main experiment. It looks at the demographics of participants in
experimental groups. An overview of participants is provided. A comparison of
demographic factors is carried out for the Australian, Chinese and International group
participants in terms of results for sets of demographic variables, comparisons between
variables from different sets and summary of results from key demographic variables. A
summary of the demographic factors is provided.

Chapter 6 describes the analyses of the data collected in the main experiment. The data
collection and analyses are carried out in a similar manner for the pilot study. No postexperiment interview is conducted for the main study because of the large number of
participants. The nature of participants in experimental groups informs the detailed
quantitative and qualitative data analyses, resulting from the participants’ interaction
with the experimental web site versions.
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Chapter 7 discusses the findings of the main experiment in terms of the hypotheses. The
findings in terms of the key issues that are derived from the literature review (Chapter 2)
are discussed.

Chapter 8 concludes this thesis. The main research findings are described. The
theoretical implications are discussed. The strengths and limitations of the research are
explained. The significance of the research, including the outcomes of the research, is
highlighted. Finally, the directions for future research are indicated.

1.7 CONCLUSION
This chapter provided an introduction to the thesis. The justification of the research
project was briefly explained, the background was provided, the research problem was
defined and the issues were discussed. Next, an overview of the research approach was
provided. Following this, the aims of the study and research questions were presented
and the significance of research was identified, including outcomes. Finally, a brief
summary of the remaining chapters was provided.
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Chapter 2
Literature Review
2.1 INTRODUCTION
This chapter focuses on three key issues. Section 2.2 provides a literature review of
relevant key aspects of the field of Human Computer Interaction (HCI). The focus in
this section is on the impacts of HCI; specifically, the factors affecting the usability of
web sites. It provides a basis for the discussion of the impacts of cultural factors on web
site design and usability (Section 2.3), thereby allowing issues concerning localisation
and internationalisation of web sites to be clarified (Section 2.4).

Section 2.3 provides a review of literature related to the construct ‘culture’. Culture is
discussed in the context of HCI. As web browsers are used throughout the world, users
come from different cultural backgrounds and are likely to have different perceptions
due to cultural influences. Hence, cultural issues need to be considered when designing
web sites. Cultural suitability refers to the way cultural differences are catered for in
web site design (Evers, 1999). Broadly, an internationalised web site is meant to be
understood by people from multiple cultures. A localised web site is optimised to
maximise the possibility of it being understood by people from a specific culture or
geographical area. A customised web site can be best understood as matching the
particular adopted settings for available customisation variables to the characteristics of
a specific individual or homogeneous group. This thesis focuses on internationalisation
and localisation of web sites only. To study customisation of web sites effectively,
requires an enormous number of participants as there are numerous individual variables
which may have significant impacts, like personality, cognitive style and disabilities.
Hence, this is not attempted in this thesis.
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Section 2.4 examines the localisation and internationalisation of web sites, which
address cultural aspects of HCI. Some of the key cultural issues related to web site
design and usability are discussed in terms of the processes of localisation and
internationalisation of web sites. The key issues contributing to the experimental study
design in Chapter 3 are derived from these considerations. The issues are grouped under
three factors – text elements, web interface elements and web design elements – and
each factor is discussed as being involved either in localisation or internationalisation of
web sites, or both.

2.2 HUMAN COMPUTER INTERACTION
2.2.1 Definitions of HCI
HCI is a multidisciplinary field that includes aspects of computer science, artificial
intelligence, psychology, engineering, anthropology, philosophy, sociology, human
factors and communication studies. Johnson (1992) focuses on understanding the
communication among humans and machines in the context of the user’s tasks. He
defines HCI as “…the study of the interaction between people, computers and tasks” (p.
1). A fuller discussion of this topic is provided by Appendix 1A, together with
discussion of how principles of HCI are applied in the design and evaluation of user
interfaces and web sites. These topics are summarised briefly in subsequent sub-sections
below.

After analysis of the definitions provided by different authors, the definition adopted for
HCI in this thesis is as follows:
HCI can be summarised as the way human beings and machines interact or
communicate through user interfaces, in particular web interfaces. HCI theories and
methods are used to design, evaluate and implement computing systems or web sites
for interaction and to study the core phenomena in this arena. It emphasises that
human users and computer systems or web sites collaborate to carry out tasks. The
tasks can be educational, job-related or recreational.
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2.2.2 Web Sites
Web browsers are used to view web sites. Web browsers are applications that operate
on a client machine, communicate with servers and obtain replies from the server via
documents (Etgen & Cantor, 1999). Web sites not only provide information but have
become a tool to complement conventional modes of communication; for example, the
telephone. The web develops daily, raising the possibility of its use to support higher
levels of international business and cultural exchanges (Barber & Badre, 1998).

Web sites provide a well-equipped setting for the display of information. Paper versions
of information and basic text can be enhanced via operating hypertext links to navigate
to other information. Graphics can be integrated as pictures, photographs, icons, page
dividers or even as backgrounds. Active image maps enable users to navigate from one
page or section to another if users click on them. Dynamic information like movies and
sounds are also available. Altogether, all such functions enable web sites to play the role
of an interface as well as the receptacle of information (Dix, Finlay, Abowd & Beale,
2004).

Marks & Dulaney (1998) analyse visual processing of information on the web. They
explain that information about our physical surroundings is primarily obtained through
what we see. They stipulate that our physical surroundings comprise of artifacts,
surfaces and occurrences that we employ to comprehend and acclimatise to our physical
surroundings. They relate this explanation of the physical appearance of the web as a
digital environment. Information, in the form of text, pictures, audio and animation,
influence the way we perceive and operate web sites.
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As the web has developed rapidly, technical attributes are constantly adapting to new
tasks, assisted by the efficient processing power of computers. This technological
development has a rapid influence on the features accessible to web users, such as
animation and video, with devices such as cookies, and a kaleidoscope of plug-ins. Web
users’ abilities, knowledge and anticipation, however, are significantly sluggish in terms
of web experience and usage, causing a gap between occasional and experienced web
users (Ashman et al., 2008).

A decade ago, the complexities in operating the web were investigated in detail, and
introduced a revelation of what is called the ‘fourth-generation hypermedia’ (Bieber,
Vitali, Ashman, Balasubramanian & Oinas-Kukkonen, 1997). Although there is a wide
range of sophistication in web sites, there are still web sites that use poor or minimalist
page design, such as the use of a small font located at the foot of web pages for content
and hypertext links. However, other web sites employ the mouse-over menus technology
for revealing the subject matter of pull-down menus, which is more convenient than
having to scroll down to the foot of web pages to look for content displayed in small
fonts (Becker, 2004).

As programming languages for web site development are not difficult, it is easy to
obtain a web presence. With the availability of many web development software
applications, even those without computer programming knowledge, or with minimal
technical skills, can build a web site. The ease to construct web sites has added to the
huge number of web sites, eventually increasing the complexities of navigation, while
highlighting the significance of usability as a distinguishing issue (Ashman et al., 2008).
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Nielsen (2000) explains that although page design occasionally receives a lot of
attention, only one page can be viewed at one time using existing web browsers. At this
point in time, all pages of a web site cannot be displayed on one screen simultaneously.
They can only be displayed consecutively using separate windows or separate tabs of
current web browsers. However, web site design is still more demanding and significant
than web page design, from a usability standpoint, because the former involves every
related web page of a web site to collaborate effectively in order to meet the objective
of the web site, whereas the latter includes only a part of the entire web site.

2.2.3 What is Usability?
Usability can be defined as the ease of use of a product. Usability is the ability to carry
out one’s tasks successfully with the help of a product. Good usability is when we are
not aware that we are operating an interface to carry out a desired task or, if we are
aware of the interface, we remember the pleasure in using that interface. Poor usability
is when we get aggravated and the approach, or interface, appears to be an obstacle to
carrying out a task (Lawrence & Tavakol, 2007). However, no one definition of
usability is universally acknowledged, although there is a basic range of characteristics
that can be extracted from several definitions (Heim, 2008).

Dumas & Redish (1999) define usability as that which enables the individuals who
operate a product to do so efficiently and effectively to carry out their tasks. The
definition emphasises four aspects of design for usability: (i) concentrate on the users;
(ii) recognise that users make the most of products to achieve goals; (iii) be aware that
users are attempting to achieve goals despite their busy schedules; and (iv) users make
the final decision whether products are user-friendly. Shneiderman (1992) describes
usability as an amalgamation of the straightforwardness in learning to use the interface,
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quick user task accomplishments, low rate of mistakes made by the user, biased user
satisfaction and the ability to retain user interest in using the interface.

From another perspective, Norman (1990) defines usability as enabling the user to
accomplish the task without concentrating on the interface. In a similar fashion, Nielsen
(2003) perceives usability as a value trait of the ease of use of user interfaces. In general,
usability is not actually an unusual ‘supernatural’ topic that is complex or ‘isolated’. It is
what we exist with and labour with all the time. We simply perceive it as possible
convenience, value, or forthrightness (Lawrence & Tavakol, 2007). Therefore, Nielsen
& Molich (1990) summarise good usability as being embodied in a web site that is
straightforward to learn, simple to recall, efficient to operate, comprehensible, and
providing contentment to users. Similarly, Heim (2008) proposes that usability
comprises:
• Ease of learning – How fast can a user who has never previously seen the
interface learn it sufficiently well to accomplish basic tasks?
• Efficiency of use – Once an experienced user has learned to use the system,
how fast can he or she accomplish tasks?
• Memorability – If a user has used the system before, can he or she remember
enough to use it effectively the next time or does he or she have to start from the
beginning and relearn everything?
• Error frequency and severity – How often do users make errors while using
the system, how serious are these errors, and how do users recover from these
errors?
• Subjective satisfaction – How much does the user like using the system? (p.
276).

The difference between Nielsen & Molich (1990) and Heim (2008) is that the former
describes usability as comprehensible, whereas the latter emphasises the frequency with
which users make mistakes while using the system, the extent of those mistakes and the
steps users take to extricate themselves from those mistakes.
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Horton (2006) stipulates that universal design is a method to integrate characteristics
that render objects usable by more than merely the “average” individual. By anticipating
the requirements of everyone, objects can be designed in a manner that renders them
universally functional. However, the Guidance on Usability (Usability.gov, 2006)
emphasises the need to define usability in terms of particular users and contexts of use.
It defines usability as a gauge of the value of a user’s encounter when relating with an
artifact or computer system such as a web site, software application, mobile technology
or any tool manipulated by the user. The Guide indicates that usability is the degree to
which an artifact can be employed by particular users, to attain particular objectives,
with efficacy, competence and contentment, in a particular circumstance of use (ISO
standard 9241-11, 1998).

Finally, Macaulay (1995) defines usability as the simplicity, flexibility and ability of
using and learning, and the satisfaction of the user, derived from carrying out specified
tasks in any type of setting. Usability can be broken down into various aspects, such as
learnability, effectiveness, flexibility and user satisfaction/engagement (Fitzpatrick &
Higgins, 1998; Shackel, 1991). Rubin (1994) stipulates that the four main aspects of
usability are helpfulness, efficiency, ease of learning, and mindset. In a nutshell,
usability involves efficiency, effectiveness, naturalness and user acceptance.

2.2.4 Design for Usability
Since HCI highlights interactions between people (individuals and groups) and
computers (stand-alone and networks), the concepts, approaches, techniques and tools of
HCI are relevant to web site design (Forsythe, Grose & Ratner, 1998; Kellogg &
Nielsen, 1997; Nielsen, 1997; Shneiderman, 1997). However, the web is unique because
of several factors, including:
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•

It is used by a broad range of users and platforms, pertaining to users from
varying cultural backgrounds and client hardware/software combination or
diversity in devices used (WebTV, mobile phone, hand-held device, car, or even
a refrigerator as an Internet device).

•

It has had a very quick evolution in terms of web content.

•

There are unclear boundaries between different web sites where users can be
navigating from one web site to another without the need to first navigate to the
homepage of the other web site (users are in control).

•

There are intangible artifacts on web sites.

•

It uses web browsers as a means of access to a variety of sites.

•

There are various types of web sites which cater to multipurpose and minority
interests.

•

It has access by multiple servers of Internet Service Providers.

•

It includes transparent social networks (online communities) where personal
profiles of individuals can be accessed using Google search or through adding
more individuals to one’s social network account as friends.

•

It has advertisements conventionally found in newspapers.

In a nutshell, web designers have to surrender full control and share the responsibility of
the user interface with the end users and their diverse combination of client devices
(Nielsen, 1997).

In order for a specific system’s usability to be maximised to its full potential, it is vital
that the purpose of the web site is clearly defined, so that the particular attributes of the
system can be identified. This purpose has to incorporate the application domain tasks;
that is, the work involved which the system is built to maintain. Such groups of tasks
are best taken into consideration in the form of significant sequences or use scenarios
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(Carroll, 1995; Kaindl, 1998; Nardi, 1992). These use scenarios require to be considered
within the social and organisational work context (Dearden & Wright, 1997; Sharp,
Rogers & Preece, 2007).

The design procedure should also take into account the attributes of the users of the
system. A user-centred method involves the examination of the vital attributes of the
users in regards to their impact on the performance of appropriate use scenarios
(Barfield, 1993; Laurel, 1990; Olsen, 1998; Rubin, 1994; Sharp et al., 2007;
Shneiderman, 1998; Thimbleby, 1990).

Such knowledge is also necessary for the design of a useful process for the formative
evaluation of the usability of a system, in a prototyping cycle (Bevan, Kirakowski &
Maissel, 1991; Sharp et al., 2007). The philosophy of user-centred design incorporates
three main beliefs: (i) concentrate on users and tasks; (ii) empirical assessment of
product usage; and (iii) iterative design where the product in question is developed,
altered, and tested repetitively.

Irrespective of the nature of any particular intended interaction item, when we are
giving scores for usability we have to bear in mind the following common dimensions:
•

whether any member of the intended user group can employ the item for the
anticipated purpose;

•

whether the intended users can operate the item in comfort;

•

whether the item makes the key activity sluggish, or unfavourably changes the
key activity in a different manner; and

•

whether the ‘usability approach’ plays a positive role in the key purpose of the
item.
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These are common characteristics of usability and therefore pertain to web site usability
as much as to the design of, for example, a kettle or a fan heater (Lawrence & Tavakol,
2007).

Interestingly, Krug (2000) claims that design for usability is surely neither rocket
science nor brain surgery but is very much dependent upon general logic. With the
emphasis on users, Pearrow (2000) discusses web site usability and explains that web
applications are mainly enhancing or substituting conventional transaction paradigms.
He indicates that web applications are user interfaces which serve as users’ access to the
web services. He states that the objectives of user-centred design are ease of learning,
ability to remember, productivity, low rates of error and high level of user satisfaction.
Therefore, the web application design should maintain these key attributes of usability.

Web designers are challenged to comprehend user tasks sufficiently well in order to
provide high quality hypertext links pertaining to a particular task to inform users what
they expect to see after clicking on the hypertext links, although the appropriate
destination may be three or four clicks away from the home page. For example, a
hypertext link which says “download software demo here” indicates clearly that users
expect to find an executable demonstration version of the software they are searching for
(Shneiderman & Plaisant, 2005). In this instance, users need not make a conscious effort
to think about the technology and can concentrate on their objectives (Vicente, 2006).

Metaphors play a key role in maximising the usability of user interfaces. Hence, it is
important to understand how metaphors operate. A brief overview is included in this
section and Appendix 1C provides a detailed explanation.
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According to Mountford (1990), “metaphors are powerful verbal and semantic tools for
conveying both superficial and deep similarities between familiar and novel situations”
(p. 17). Metaphors are effective verbal and non-verbal devices for explaining the
parallel between existing and new scenarios. Mountford (1990) proposes several
approaches for developing new interface metaphors, including lateral thinking
exercises, role playing and ‘visual thinking’. The association between metaphor and the
object it represents need not be complete. As Lakoff and Johnson (1980) observe:
metaphors do not imply a complete mapping of every concrete detail of one object
or situation onto another; rather they emphasize certain features and suppress
others. Thorough examination of a candidate metaphor helps designers to
discover its inherent selectivity and use it to their advantage (Lakoff & Johnson,
1980, cited in,Mountford, 1990, p. 26).

Applying this concept to HCI, Erickson (1990b) proposes that metaphors can offer end
users a path to the development of an effective model of an information system.
However, in order to do so, the functions of a computer system have to be thoroughly
understood because only certain aspects of the system can be modeled by metaphors.
Therefore, the portions of the system which end users are having most trouble with
determine the type of model necessary, and metaphors that are used to sustain that
particular aspect. This indicates the importance of user modeling for the development of
an effective computer system or web site.

Marcus (2008) advises that it is beneficial to fine-tune metaphorical pictures or text to
take account of their distinctions in different cultures. In some instances, Asian users
would potentially require metaphors which vary significantly from those that would be
used for Western users. According to Chavan (1994), Indian users associate more
readily with bookshelves, books, pages, sections and chapters, rather than the desktop,
file folders and files. For Chinese users, Ericsson built the Wukong prototype PDA in
2002, which developed metaphors according to the Chinese concept of ‘Guan Xi’, or
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business-social relationship continuation. This approach emphasises that personal
relationships are more significant to Chinese people, as compared to folders and files on
the desktop (Marcus, 2003). The issue of cultural aspects of use of metaphors in web
site design is discussed further in Section 2.4.

2.2.5 Web Site Usability Evaluation Techniques
A discussion of the various usability evaluation techniques is provided in Appendix 1A
(Section 4.5). The discussion below focuses on web site usability evaluation.

2.2.5.1 Usability Evaluation Tools
A usability evaluation proposal has to be determined for any one specific system
according to the particular user attributes, the environment where the work is carried
out, possible versions of use scenarios of the system, particular dimensions of usability,
measurement methods and intended levels for usability standards (Hix & Hartson, 1993;
Ryan & Sutcliffe, 1998). Tools can help with this procedure, e.g. MUSiC/DRUM.
MUSiC is a user performance approach used to measure a product’s usability in terms
of particular goal achievement within a particular setting. DRUM is the Diagnostic
Recorder for Usability Measurements used to generate a log of user sessions,
automatically calculate usability measurements for individual users and categorise the
results according to performance for similar products (Bevan & Curson, 1997;
MacLeod, Bowden, Bevan & Curson, 1997).

The range of user testing techniques discussed in Appendix 1A (Section 4.5) can be
applied to the usability evaluation of web sites. Since the users of web sites can come
from various parts of the world, culture is a factor worthy of consideration when it
comes to web site usability (Turk, 2000). User testing on people from different cultures
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and those who are remotely located is being made possible and cost effective by
advances in online technology (Smith, French, Minocha & Dunckley, 2002). Examples
of online usability evaluation tools are Web Event-logging Tool (WET) (Etgen &
Cantor, 1999), Web-Survey Tool for Analysing Requirements (Web-STAR) (Lazar,
Jones & Greenidge, 2005), Web-based Usability Tool (Arroyo, Selker & Wei, 2006),
Computer System Usability Questionnaire (http://www.acm.org/perlman/question.cgi) and
Software Usability Measurement Inventory (SUMI); Measuring the Usability of MultiMedia Systems (MUMMS); and Web Analysis and Measurement Inventory (WAMMI)
(http://www.ucc.ie/hfrg). The Web-based Usability Tool suggested by Arroyo et al. (2006)
and the Leiva & Vivo’s (2008) Web-based Mouse Monitoring Tool are described in the
following paragraphs.

Arroyo et al. (2006) introduce a usability tool for analysis of web designs using mouse
movement tracking. This research developed MouseTrack, which is a web logging
system that monitors mouse movements on web sites by typing their URL, with the aim
of measuring visual attention of users. The objective is to facilitate web administrators
to conduct usability tests and analyse the data collected, and determine differences in
mouse patterns to aid the iterative web site design process. This approach facilitates
gathering information about user preferences through observing differences in their
mouse movement patterns, which can be applied to comparing differences in
preferences among users from different cultures, via the differences in their visual
attention on web sites.

Also using the mouse tracking approach, Leiva & Vivo (2008) examine a gesture
inference methodology for web site usability evaluation. In their research, a direct webbased mouse monitoring tool was operated to document users’ activity in real time,
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remotely. Subsequently, both data post processing and analysis were performed to
review and categorise users’ behaviour so as to build a collaborative web page profile.
This was followed by utilising user modeling and web page paradigms to assist the
design team to make appropriate amendments. Hence, it is feasible to customise and
make sections of the web interface in terms of modifying the width/height of some vital
components or varying the font sizes of the text, for individual user’s gestures or for an
amalgamation of results from various users (collaborative analysis). Currently, the
collaborative analysis is performed off-line, because the mouse monitoring tool was
developed for this purpose. Hence, a potential development is to execute the gesture
inference system online, so as to design a self-adapting user interface.

2.2.5.2 Usability Evaluation Methodologies
A large number of approaches to web site usability evaluation are discussed in the
relevant literature. These are summarised in Section 4.5.2 of Appendix 1A. A
sophisticated example method is described in the next paragraph.

Seki, Yamamoto, Kobayashi & Watanabe (2003) propose a web site design
methodology based on Affordance Theory which involves not just objects and spatial
associations but also the possibilities for actions propelled by perception of users, to
evaluate new and traditional web site designs. The researchers make use of two
approaches (objective and subjective) to evaluate web site designs. First, the subjective
evaluation – a viewpoint trajectory analysis using eye-mark recording which measures
eyeball movement – is carried out through task instructions to the participants. The
degree of eyeball movement indicates whether a web site design causes stress. A broad
watching area within a short time represents difficulty in finding relevant information
on a web site, while a narrow watching area within a long time symbolises ease in
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finding relevant information on the same web site. Next, the objective evaluation is via
the Analytical Hierarchy Process (AHP) questionnaire, which uses a hierarchical
analysis method to facilitate the process of decision making. The researchers developed
some paired questions about the extent of operability, recognition and appearance of the
four proposed web sites (“conventional standard web appearance”, “windows look-feel
like appearance”, “television look-feel like appearance” and “notebook look-feel like
appearance”) created for this experimental study. The researchers perceive that the
“television look-feel like appearance” attracted a high score from participants in terms
of web site appearance although a low score was given to watching time. This indicates
that the appearance of a web site is a more vital element than operability of a web site.
They also discovered association between the “television look-feel like appearance” and
greater differences in watching points, and between the “windows look-feel like
appearance”, “notebook look-feel like appearance” and smaller differences in watching
points from the subjective and objective evaluation. This explains that the better the web
site appearance, the easier it is to search for information within the web site.

The conventional method in collecting usability data is to hand-code interactions in
person or to videotape interactions (Etgen & Cantor, 1999). This may facilitate the
collection of more accurate prerequisites for informational web sites. For example, the
Web-STAR (Web-Survey Tool for Analysing Requirements) tool presents a conceptual
basis for a web creation team when designing a web site to provide information to users.
By appropriately collecting prerequisites for informational web sites at the initial phases
of the creation process, a site can be developed which users will visit and return to
(Lazar et al., 2005). The Web-STAR tool is sufficiently adaptable to be administered in
both new web site creation and design enhancements of presently accessible web sites,
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and the investigation can be simply altered to meet the web content requirements of an
organisation.

The research project described in this thesis needed to involve online usability
evaluation and the type of sophisticated evaluation tools described above were not
available to the researcher. Hence, a questionnaire approach was adopted, based on
usability criteria.

Whatever method and techniques are adopted for usability evaluation of a particular
web site, it is critical to begin with consideration of the nature of the users and the
purpose of the web site. This enables choice of the most suitable set of usability
heuristics to use in the evaluation.

2.2.5.3 Heuristics
Although the usability evaluation of web sites can be conducted using the array of
methods for user interfaces, users are heterogeneous and located in various parts of the
world. Hence, the most used method is the heuristic technique (Burton & Johnston,
1998; Kirakowski, Claridge & Whitehand, 1998; Levi & Conrad, 1997) where the web
site is reviewed using a group of specific usability standards, which can be employed as
design guidelines and usability evaluation criteria (Borges, Morales & Rodriguez,
1998).

Nielsen’s (1990) set of user interface heuristics (see Appendix 1A – Section 4.5) were
augmented for use in the Usability Toolkit by Pierotti (1995) for web site evaluation.
This set of heuristics includes consideration of layout of pages, grouping, forms, icons,
menus, colour and formatting, with several questions exclusive to each design aspect.
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Similarly, Nielsen & Tahir (2002) propose homepage usability evaluation via specific
guidelines and design statistics. They report on a usability evaluation of 50 web sites in
terms of their usability design components such as hypertext links, colours, etc.

Van der Deest & Spyridakis (2000) address the function of heuristics in web design and
evaluation procedures, and developed five sets of heuristics. In the evaluation tool these
heuristics are preceded by task instructions. The researchers used an iterative research
and development process, whereby user feedback was used to suggest changes to the
heuristics. By doing so, problems were identified and the necessary improvements could
be made to the heuristics.

Lawrence & Tavakol (2007) propose ‘straight’ and ‘curved’ web site usability heuristics
based on Nielsen’s (1994b) idea of heuristics evaluation and the prominent ideas of
Muller, Matheson, Page & Gallup (1998). Heuristic A: ‘Awareness and Control’,
pertaining to Straight web site usability heuristics indicate that the user has to be clear
about the procedure at any particular point in time; that is, the user should always feel at
ease when carrying out an action. However, Heuristic A, in terms of Curved web site
usability heuristics shows that the user is provided with several options to carry out an
action. In the case of Heuristic D: Efficiency and Help, Straight web site usability
heuristics involve a direct approach where users are offered only one option to perform
that action. When Heuristic D is applied to Curved web site usability heuristics, the web
site design should facilitate prompt and straightforward options to bring about actions,
online technical help upon request by the user, and shortcuts made visible for ‘expert’
users only. Heuristic B and Heuristic C use the same set of approaches for both Straight
and Curved web site usability heuristics. Heuristic B: Wavelength and Aesthetics is
applied in terms of connection with the target audience through the use of text and
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visual web design items to tap into the appropriate emotional, interest, cultural and
aspirational motivations of the target audience. Heuristic C: Care and Reason is applied
to the web site’s interface, functionality, layout, ease of use, effectiveness and efficiency
etc. to ensure that everything is working well and most suitable to the target audience.

A contingency approach involves consideration of the context of use to determine the
most appropriate set of usability heuristics to use in an evaluation (Turk, 2001).
According to Turk, this involves a classification of user characteristics, including: age,
culture, disabilities, education level and web/IT experience. It also requires categories of
web site purposes, consisting of, communication, information, entertainment, services
and electronic commerce/marketing, each of which has many use contexts. Turk also
generated a list of web usability dimensions. The most significant dimensions are
chosen for any particular combination of user characteristics and web site purpose
factors. The dimensions are as follows.

a.
b.
c.

Content: usefulness; relevance; accuracy; truthfulness; completeness; currency
Hyperlinks: quantity; quality; relevance; currency (dangling?)
Clarity/Presentation: simplicity; elegance; layout structure; use of graphics;
readability
d. Adherence to Conventions/Standards: to the extent that they apply to the site
purpose
e. Navigation Support: structured layout; site map; navigation buttons; search; links;
frames
f. Search Facilities: functionality; utility
g. Attractiveness/Annoyance: images; video; sounds; animations; banners; creativity;
innovations
h. Interaction Opportunities: creativity; functionality; utility
i. Error Reduction/Recovery: design to limit errors; undo facility
j. Help/Documentation: availability; utility
k. Download Speed: number and format of graphics; thumbnails; progressive build up
l. H/W and S/W Requirements: restrictions; reliance on downloads; needing latest
browser version
m. Reliability: does server go down often
n. Customisability: user model/profile; cookies for user attributes
o. Ease of Downloads: range of material available; formats of files
p. Integrity/Ethics: security (e.g. use of credit card no/email address); race/gender
treatment (Turk, 2001, p. 163).
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Hassan & Li (2001) also produced a list of web usability criteria, with some aspects
similar to Turk’s (2001) web usability dimensions. The main categories are: content,
navigation, media use and consistency. They correspond with Turk’s content,
navigation support, attractiveness/annoyance and clarity/presentation (see Table 2.1).

Table 2.1 Similarities between Web Usability Dimensions
Hassan & Li (2001)
Content (scope, accuracy, authority, currency,
uniqueness, linkages)
Navigation
Media Use (audio, graphics and images, animation and
video)
Consistency

Turk (2001)
Content (usefulness, relevance, accuracy, truthfulness,
completeness, currency)
Navigation Support (structured layout, site map,
navigation buttons, search, links, frames)
Attractiveness/Annoyance (images, video, sounds,
animations, banners, creativity, innovations)
Clarity/Presentation (simplicity, elegance, layout structure,
use of graphics,
readability)

Dunstan (2003) followed on from the work of Turk (2001) and investigated a
contingency approach to evaluation of web site usability, using a comparative study
between two web usability evaluation tools (Table 2.2). The contingency approach
(Website Usability Contingency Evaluation Tool (WUCET)) was built on grouping web
sites through classifications of user attributes and web site content or aim. This
contingency approach was compared with a non-contingency method (WAMMI), which
does not involve such classification. The research contrasts the outcomes of usability
evaluations of three web sites. The research found that the contingent method executed
via WUCET is more successful because it involves a categorisation of user
characteristics and web site goals, together with a number of dimensions selected based
on a combination of those characteristics and goals, enabling a more specific
measurement of web site usability.
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Table 2.2 WAMMI and WUCET dimension comparison
WAMMI dimensions
Attractiveness
Control
Efficiency

Helpfulness
Learnability
Other
Source: Dunstan (2003, p. 114).

WUCET dimensions
Clarity/presentation
Attractiveness/annoyance
Hyperlinks
Navigation support
Content
Search facilities
Interaction opportunities
Download speed
Hardware and software requirements
Reliability
Ease of downloads
Error reduction/recovery
Help/documentation
Adherence to conventions/standards
Customisability
Integrity/ethics

A brief overview of other heuristic-based web site usability evaluation methods
discussed in this thesis is shown in Table 2.3.

For all usability evaluations, it is important to first determine the characteristics of the
intended user group. For web sites, the users may come from a variety of countries.
Nielsen (2000) suggests that international inspection is a remarkable means of making
sure of the international usability of the design of a web site. It basically includes
recruiting people from various nationalities to evaluate the web site design to find out if
there may be issues for users from different countries. Unlike international user testing,
international inspection is partially trial and error based, because it does not include
actual users carrying out actual tasks using the system. However, at the minimum, it
leads to a well-informed speculation.

Web sites should also be usable by people with disabilities. Sellitto & Wenn (2005)
suggest that a web site which addresses issues of accessibility, such as suitable encoding
language and integrating meta-data into the web pages, has a better chance in being
easily used by physically challenged users and provides an edge for online businesses.
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Table 2.3 Heuristic-Based Web Site Usability Evaluation Methods
Examples of Methods

Authors (Reference)

Specific Usability Standards - Design
Guidelines and Usability Evaluation
Criteria
Web Site Evaluation Heuristics - Usability
Toolkit
Homepage Usability Evaluation - Specific
Guidelines and Design Statistics
Function of Heuristics in Web Design and
Evaluation Procedures – Five Sets of
Heuristics
‘Straight’ and ‘Curved’ Web Site Usability
Heuristics
International Usability Inspection

Borges, Morales & Rodriguez (1998)

Pierotti (1995)
Nielsen & Tahir (2002)
Van der Deest & Spyridakis (2000)

Lawrence & Tavakol (2007)
Nielsen (2000)

Given the various heuristic-based web site usability evaluation methods, the approach
most applicable in this thesis is a contingency one, where a subset of key web usability
dimensions is examined (see Section 2.5) These key web usability dimensions are
selected from a combination of user characteristics (demographic factors, in particular
culture) (see Section 2.3) and web site purpose factors (entertainment) pertaining to the
localisation and internationalisation of web sites (see Section 2.4) in the context of a
virtual restaurant booking web site (see Chapter 3) in this thesis.

2.3 CULTURE
2.3.1 Components of Culture in This Research
There are many definitions of culture and various ways of investigating this
phenomenon within different disciplines. The approach adopted to discussion of culture
in this thesis is specifically tailored to the context of information and communications
technology (ICT), particularly the Internet, and the objectives of this study. As
discussed in Appendix 1B, culture can be considered as consisting of various
dimensions; conventionally, religion, race, social class and language. However, in order
to study culture and its relevance in ICT, the main components (constructs) of culture in
this research are defined as Dominant Culture, Language and Religion, which are
discussed in the following sections and indicated in the text by initial capitals. The
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variables used in this study are defined in Section 3.3.1 and are also indicated in the text
by initial capitals from that section onwards.

Social class is not included in this thesis because it is a highly complex construct, which
comprises economic and non-economic (e.g. opportunities, hereditary titles, intellectual
status, educational level, communication and family upbringing) aspects.

From the various definitions provided by other researchers, culture can be summarised
as:
experience by means of a combination of everyday activities from all aspects of
life, built upon from a heritage of social norms, traditional beliefs and value
systems of distinct cultural groups, which influences the way people perceive the
world around them and the way they respond to what they see.

This is the definition adopted for culture in this thesis.

2.3.1.1 Dominant Culture
In this research, Dominant Culture comprises Nationality, Country Lived, Identified
Culture and Years Living In Australia (see Section 3.3.1 and Appendix 2 for details).
Dominant Culture is used instead of race, but it is important to understand their
relationship.

Race can be defined as a set of characteristics that individuals possess by virtue of their
parentage and ancestors; that is, their genetic make-up. For instance, an individual’s
Nationality may most probably indicate the birth country of that individual and he or
she is likely to have the corresponding physical characteristics of individuals who were
born in that country. Nationality can be said to define an individual’s Dominant Culture
in terms of his or her birth country. However, the term ‘race’ is often used in a more
broad way and can have negative consequences.
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Physical characteristics are usually the first features that are observed about one person
by another. Since some groups of people have striking similarities in physical
characteristics, people have been categorised accordingly. Stander (1998) defines race
with the help of an anthropological concept, which categorises people according to their
skin and eye colour. Miles (1989) claims that race is also identified by particular
cultural traits which are generally associated with the corresponding physical
appearance.
When the idea of ‘race’ is employed, it is the result of a process of signification
whereby certain somatic characteristics are attributed with meaning and are
used to organise populations into groups which are defined as ‘races’. People
differentiated on the basis of the signification of phenotypical features are
usually also represented as possessing certain cultural characteristics, with the
result that the population is represented as exhibiting a specific profile of
biological and cultural attributes (Miles, 1989, p. 71).

Stenhouse, Verma, Wild & Nixon (1982) associate the construct ‘race’ with a colonial
past which led to a conception of hierarchical relationships between groups of people.
These researchers also stipulate that the influence of concepts of race is of the utmost
importance in a multicultural or multiracial community. Billington, Strawbridge,
Greensides, & Fitzsimons (1991) claim that the importance of race remains in the social
views of the groups from where the idea has grown and this attribution to other groups
often results in some form of discrimination.

Race can be categorised into many subgroups known as ethnic groups. Such groups are
usually defined as sets of people who share similar beliefs, practices or rituals, speak the
same language, celebrate similar festivals, wear the same traditional costume, etc.
Broadly the word is applied to a portion of a group whose members are considered, by
themselves or others, to come from the same birthplace and possess significant
components of a specific culture, and who take part in similar practices that accompany
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this particular culture (Billington et al., 1991). Moreover, individuals are likely to
associate with their Identified Culture in terms of ways of doing certain things or
approaches taken to do those things or the way they perceive the world around them. In
her study of two residential areas in Los Angeles with diverse ethnicities residing in
close proximity, but leading rather separate lives, Wilson (2004) found that new
immigrants are inclined to live among those from the same ethnic group to help them
adjust to their new environment. This study shows a strong impact of Identifed Culture
on the Dominant Culture of individuals when adapting to new environments.

Since migration has been restricted throughout a large part of human history, the use of
language to indicate race was logical. Similarly, people who possess physical attributes
of a particular race frequently come from the corresponding culture. Nonetheless,
people can speak a language that does not correspond to the particular race of which
they appear to have the physical attributes. As the majority of the speakers of almost
any language are inclined to possess common physical appearance, people can be
baffled when their spoken language does not correspond to their appearance (Nass &
Brave, 2005). In this case, individuals often attribute this disparity to the Country Lived,
where they may have spent a number of years, thereby learning to speak a language that
does not match their physical appearance.

The Number of Years Living in a particular country (e.g., Australia) also contributes to
the construct Dominant Culture. An example scenario of the non-association between
language and physical appearance is if a family from Singapore migrates to Australia.
As the children in that family will grow up in an Australian environment, they will
almost certainly speak Australian English most of the time, and most probably will
become more Australian than Singaporean, even though they may be Singaporean by
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birth. The way they perceive the world will be very much influenced by where they
grew up and only partly by their original culture. This example brings together the
components of the constructs Dominant Culture: Nationality (Singapore Citizen),
Country Lived (Australia), Identified Culture (Australian) and Years Living in Australia
(n number of years).

In such a case, the establishment of the causes of differentiation of attributes is not a
simple task, due to the disparate cultural upbringing of the particular people. This leads
to complexity in seeking to form coherent cultural groups from any general population
(Stander, 1998). The culture of these people may be described as “thin” (Hongladarom,
1998, p. 241) due to the multicultural environment in which they were raised. A
multicultural environment coupled with mixed parentage, plus fads or trends in the
modern world, all contribute to such cultural ‘thinning’.

The advancement of the Internet, web culture and the importance of web site usability
are factors which play a major role in the modernisation of the world, where the use of
computers and the web have become part and parcel of the daily lives of most people.
Due to the number of years and hours spent using computers and the web, individuals
are likely to identify with the dominant culture displayed on web sites.

Thus, Dominant Culture is a more appropriate term to use than race in this thesis. The
manner in which Dominant Culture is constructed in this thesis is detailed in Section
3.3.1.
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2.3.1.2 Language
In this thesis, Language comprises Preferred Language, Mother Tongue and Standard of
English (see Section 3.3.1 and Appendix 2 for details). Language is often the best
indicator of an individual’s cultural background.
Language – and in particular, vocabulary – is the best evidence of the reality of
“culture”, in the sense of a historically transmitted system of “conceptions” and
“attitudes” (Wierzbicka, 1997, p. 21).

Although learning of a language is not sufficient for building cultural understanding, it
does play an essential part in cultural recognition (Robinson, 1985). Language is an
important marker of cultural difference, “[it] interweaves with practically everything in
culture” (Honigmann, 1963, p. 154). Language enables people to interact with one
another for all purposes. As there are many different languages in the world, “language
might have been the part of culture that man developed earliest” (Honigmann, 1963, p.
155).

Language can be used to distinguish between cultures; however, this does not always
work. For example, take the proposition that people who belong to the same culture
comprehend a particular language (Rey, 1998). More often than not, this is true only to
a certain extent. Although people may have the same cultural background, they may not
necessarily understand the same language. This can be due to the environment in which
they were raised. For example, a Chinese family may speak English most of the time
and the children in this family naturally acquire it as their ‘first language’ rather than
Mandarin, which is culturally their ‘mother tongue’.

Within different cultures there may well be multiple languages, as well as dialects,
slang, jargon, and so forth. An example is the Chinese culture, in which there are what
one may call multiple dialects, i.e. Hokkien, Teochew, Hakka, Hainanese, Fuchou, and
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Cantonese. Those from one dialect group may or may not understand the dialect that is
spoken by another dialect group. Wilson (2004) discovered in her study that in the
residential area of Monterey Park in Los Angeles, the so-called “Chinese residents”, are
in fact a mixture of immigrants from mainland China, Hong Kong and Taiwan, with
significantly different cultural backgrounds and languages. Relocation of people from
their home countries, due to job and educational opportunities during the last twenty
years, has resulted in an extended length of stay in other countries. There is a likely
chance that these people and their families have adopted the language spoken in the
countries where they spent most of their lives, which is referred to in this thesis as
Preferred Language.

Among the people who belong to the respective dialect groups, certain jargon or slang
may be used regardless of whether these are considered refined or crude. Within a
family unit, there are uses of jargon or phrases that are only known among the family
members themselves. Also, among particular academic disciplines, there is jargon that
is only understood by members of that discipline. The use of jargon can therefore
prevent full understanding of certain concepts by different groups of people.

Language differences can also occur between generations. For instance, in countries
where English is not the native language, but is widely spoken (e.g. India), the older
generation may not have learned English, leading to generational disparity in the
capacity to converse in English (Stander, 1998). Murrell (1998) states that while English
is acknowledged as the lingua franca of business in South Africa (where there are 11
official languages) (SouthAfrica.info, 2010), one should not assume equivalent
comprehension from all individuals, especially in colloquial English.
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The dominant use of the English language on web sites remains an obstacle to some
users of the Internet, although according to Crystal (1997) and Graddol (2000) it has
become a global language. As the initial planners of the Internet were American, and
considered only interactions in English, they did not expect the difficulties that could
arise when individuals who converse in other languages attempted to interact online
(Danet & Herring, 2003). On the other hand, a common language facilitates
communication among individuals who are both remote in time and space (Bodley,
1994). One example is instant messaging (e.g. Windows Live Messenger or Skype) or a
social network service (e.g. Facebook or Twitter) whereby a group of people residing in
different countries discuss matters by use of the Internet. Since English is the lingua
franca of the web, many web users expect to use English on web sites, regardless of
their Mother Tongue and Standard of English. Hence, the language capabilities of
intended web site users should be carefully considered.

2.3.1.3 Religion
The construct Religion is used as an aspect of culture in this thesis (see Appendix 1B for
details). In particular, it is used to assess the significance of symbols (variables) with
religious connotations (Section 3.3.1).

Religion may be regarded a key component of culture along with race, language and
social class. Generally, religion can be said to include people’s spiritual beliefs which,
to a large extent, originate from the different cultural backgrounds of individuals
(Durkheim, 1995). According to Lash (1996), “‘religion’ is the name of one particular
district which we may inhibit if we feel so inclined” (p. ix). Religion is also seen as “a
territory quite distinct from those we know as ‘politics’ and ‘art’, as science’ and ‘law’
and ‘economics’” (p. ix). This also means religion is a personal path each of us can
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choose to take. This inclination is often a matter of choice for each individual, although
not entirely so, due to pressures from family or religious congregations.

Religions are not uniform. For instance, Buddhism is the predominant religion in Korea
and Japan, although key elements of the Buddhist custom originated in T’ang China.
However, there are several denominations within Buddhism, such as Taoism and Zen
(Hawkins, 1999). Similarly with Christianity, there are reportedly over 38,000 Christian
denominations (Wikipedia, 2009).

Religion can be the main source of influence in particular cultures. For instance, the
Jewish religion and Jewish culture are virtually interchangeable terms because both are
referred to as part of Judaism (Efron, 2007). Another example is the Islamic religion and
culture. The idea of religion as distinguishable from other aspects of the whole human
perspective is unthinkable, even hateful, to Muslims because all life is sanctified and
has to agree with the greater whole, which is part of the distinctiveness of the Islamic
belief. The values of Islam govern the entire way of life of adherents (Nigosian, 2004).

Religion may also have a strong influence on people’s perceptions, thoughts and
actions. For instance, women who wear hijab (Shayla) do this as a symbol of Muslim
faith. The majority of the traditional Muslim women who follow the Islamic faith
closely tend to look upon not wearing hijab as being unrighteous. However, there are
still a relatively large number of Muslim women in the world who choose not to wear
hijab, although adhering to other Islamic practices (e.g. having exclusively Halal diets).
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In France, it is illegal to wear hijab in schools. The ban, which came into place on 2
September 2004, includes not only hijab but all symbols and clothes which are blatantly
religious in nature, such as the Sikh’s turbans (pagri), Jewish kippah and large Christian
crosses. Nevertheless, the uproar was concentrated on the ban of Muslim hijabs (CBC
News, 2004). The issue was also discussed in the Australian context. According to a 20year old student at the University of Sydney, she has been wearing hijab throughout her
years of attending a public school (Jolliff & Kruger, 2005). The same 20-year old
student expressed that she is not trying to promote Islam, but rather, it is mandatory for
Muslim women to wear hijab because it is in the rules of Islam. When asked how a
hijab ban in public schools would make Muslim women feel, she stated that it is one’s
freedom to practice their religious faith and in Australia, at least until now, there has
been human rights, women's rights, freedom of speech, and freedom of choice so it
would be contradicting those freedom to put a ban on wearing hijabs in public schools
(Jolliff & Kruger, 2005).

Apart from conventional ‘organised’ religion, another aspect of religion can be said to
be in the form of individual beliefs or biases. According to George (2006), “definitions
of religion are rarely neutral, and favour the institutions with which one is in sympathy
while penalising those to which one is hostile” (p. 13). Individuals may hold personal
convictions that even people of similar religions are not able to comprehend. This is due
to individual differences.

Besides individual beliefs or biases, Pollack (2008) advises that during the journey of
modernisation, people generally have become more affluent and more assured. As a
result, the requirement for religious principles, conviction structures and customs
diminish, at least for some people. Nevertheless, the encounters people had in the course
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of their impressionable years are also important in establishing their requirement for
faith. The success of religion is established by both economical and cultural issues, even
with the constant pressure from the secular world. Religion can therefore have a central
place in people’s lives and affect their perception of a wide range of practical as well as
philosophical matters. If some people believe that a web site is not sensitive to their
religion (e.g. by text or graphics on a web site), they can be offended.

Symbols, icons, graphics, animation and text need to be used carefully to avoid
offending particular cultures. Colours used in symbols, icons, graphics, animation and
text can also have different effects on people of different cultures (Stander, 1998). In the
Judeo-Christian religion, scarlet, blue, white and gold have special significance,
whereas for Buddhists saffron yellow is important, and for the Islamic religion green
and light blue are significant colours (Marcus, 2008).

Religion in the virtual world may give people the notion of it being somewhat like
religion in the real world, but this is not entirely so. This anomaly makes the definition
of religion in the context of web sites more challenging (George, 2006). Religion thus
affects people’s preferences towards user interfaces in terms of colours, pictures,
symbols, text, sound, music, etc. Hence, religion may have a great impact on the
cultural appropriateness of any particular web site design.

2.3.2 Culture and HCI
Smith et al. (2002) summarise the ways to tackle web site usability for an international
audience, in light of the numerous web sites with different objectives and a broad range
of users. Some theories that may strengthen international web site design and practical
approaches were characterised as involving two types of issues: ‘hard’ issues (language,
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format standards, colour usage); and ‘soft’ issues (preference that people from distinct
cultures have regarding interacting with computers and web sites). The missing piece in
the web usability jigsaw puzzle is the application of cultural theories to web site
usability (Smith et al., 2002).

The social and cultural contexts of technology have received increased research interest,
because technology is no longer just a playground for young white educated males
(Kamppuri & Tukiainen, 2004). It makes sense to include culture in HCI research, as
people from various cultural backgrounds and age groups are now frequent users of the
Internet.

People from various countries use computers and the Internet to a large extent to
perform daily tasks. In order for people to carry out these daily tasks, they need to
operate with user interfaces. User interfaces are what people use every time they click
on a button or image or text on the computer screen to bring about a preferred action.
However, the same image or button may mean different things to different people from
various countries. In other words, culture affects HCI in terms of language and religion,
which in turn may influence people’s perception of icons, images or words (Stander,
1998).

This cultural variety has proven to be a challenge for HCI which, until recently, has
been controlled mainly by Western thoughts and principles. The investigations that
address this challenge are still comparatively few. They are often incomplete and utilise
several distinct tactics, techniques and ideas (Kamppuri, Bednarik & Tukiainen, 2006).
However, some important approaches have been put forward to meet the challenges of
differences in interaction between cultures (Hall, 1969; Hofstede, 1997; Schwartz,

44

2004; Trompenaars & Turner, 1998; Victor, 1992). Existing methodologies in cultural
HCI are dependent on conventional human factors research, where a number of facets of
non-Western cultures are contrasted with Western ones, generally the American culture.
Researchers consider that this highlights the cultural distinctions, without trying to
comprehend diverse cultures from their own standpoint (Kamppuri et al., 2006) (see
also Appendix 1B (Sections 2 and 3).

In this thesis, the impact of culture on web design and web usability is being
investigated; not simply a comparison of cultures. The association between culture and
HCI is discussed by addressing issues such as the advancement of the Internet, web
culture and the importance of web site usability.

Computers were very difficult to operate when they were first introduced into society.
However, the introduction of the Apple Machintosh and the Windows operating system
for PCs “helped develop an interface culture, which has helped the Internet gain
popularity…In the early days of the Internet some factions considered the Internet as a
fragile tool not to be used by any commercial entity” (Chew, Konar, Ozuna & Assefa,
2000, p. 1). The basic function of the Internet was as an academic research and
communication tool. The thought of the Internet being brittle “held pretty firm through
the nineteen seventies and eighties, however in the early to mid nineteen nineties
commercial use began to explode” (Chew et al., 2000, p. 1). The web became more
universal after the introduction of graphical browsers; that is, Mosaic in 1993, Netscape
in 1994 and Internet Explorer in 1996 (Clarke, 2002; Schnoll, 1998).
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The Internet is now a complex global computing network providing a wide range of
communication capabilities over geographical distances economically and quickly
(Aycock, 1995). E-commerce enables people and corporations to carry out business
operations from the home or office. Consumer spending contributes to the various
industries and also acts as a catalyst to the economy, since people’s ideas plus actions
give rise to the material products to create demand and generate income. Producers need
to produce products to cater to the preferences of consumers, and consumer preferences
are influenced by their cultural background to a large extent. Hence, through the study
of cultural differences, culture has become a catalyst in developing globally friendly
user interfaces and web sites to support e-commerce. However, as long as the digital
divide issue in both developed and developing countries have not been completely
addressed, there will be disadvantaged groups of people. “Even within industrialised
nations, the level of Internet access varies widely, due in part to price, PC penetration
and infrastructure” (Chew et al., 2000, p. 6).

An Internet culture can be defined as a combination of cultures from various parts of the
world. Turk (2000) hypothesized that there may be a “world wide web of cultures” or a
“world wide web culture”. Turk explains a “world wide web of cultures” as diverse
groups of people who differ in aspects of culture such as religion, race, social class and
language, where culturally relevant web sites potentially cater to the requirements of
each cultural group. The researcher associates the localisation of web sites with those
separately designed for individual cultures. The researcher identifies a “world wide web
culture” as comprising nurtured behavior; for example, web and computer experience of
web users, regardless of cultural background, coming together to form a web culture,
which propels the development of cross-cultural web sites. In relation to the
internationalisation of web sites, the researcher is inclined to attribute the fortification of
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this notion to the growing population of web users and their considerable exposure to
the web. However, other factors (e.g. web experience) may be more important than
culture.

Clausen (2000) claims, on the other hand, that an Internet culture does not possess any
of the attributes of a genuine culture because it does not dictate one’s life entirely, it did
not develop amid a specific community, it is not hereditary, it does not stipulate any
moral standards, it does not possess a core religion and neither does it generate any form
of art. In other words, Internet culture does not meet the criteria for a viable culture.

It can be said that the overall culture of the Internet has been diluted by its increasing
popularity and the birth of numerous distinct online communities (Chew et al., 2000, p.
1). With the availability of web-based applications such as XML, RSS and web APIs,
web-based groups have been growing exponentially to share information, knowledge,
videos, photographs, other personal matters or simply for social networking purposes.
“This gives the Internet a strong potential in forming communities, and where there are
communities, there are cultures unique to each community” (Hongladarom, 1998, p.
231).

According to Casson (1981, cited in Stander, 1998), culture can be represented by a
group of common symbols and meanings. These can influence the form of user
interfaces and culture can be said to encompass end-users’ expectations of the degree of
usability of web sites. Sudweeks & Simoff (2002) suggest that an important move in
accepting cultural diversity is the utilisation of metaphors that have cultural and social
significance, i.e. ‘culturally-appropriate metaphors’. The example provided is the bazaar
metaphor used for online shopping since, for the majority of Islamic nationalities, the
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most usual form of shopping is the bazaar where prices are bargained and business deals
go together with particular cultural experiences and sentiments.

2.3.3 Impacts of Culture on Web Site Usability
Web site usability was defined in Section 2.2.3. Spool, Scanlon, Schroeder, Snyder &
DeAngelo (1999) indicated further that the usability of a web site depends on the goal
of the users. Nielsen (2000) contends that “usability governs the web”. As a result,
usability issues have a large significance in the Internet economy.

In conventional product growth, customers did not have the chance to find out whether
the product is usable or not until they had purchased it. The Internet changes this
process. Users are able to discover whether the web site is easy to use before they
commit time to exploring it. In other words, if a customer is not easily able to find
information about a product via a web site, he or she will not purchase it (Nielsen, 2000).
According to Ashman et al. (2008), problems of web site usability relate directly to
reduced sales on e-commerce sites. Users tend to discontinue transactions if the web site
in question has poor usability. If a user is not able to easily find the appropriate
information on a product or service which he or she was intending to purchase, there is
a high chance that this user will leave the web site without proceeding with the actual
transaction.

On the web, customers have the ability to make decisions simply by clicking the mouse,
and subsequently display great impatience if satisfaction is not immediate. With
approximately 255 million web sites (Netcraft, 2010), users have many more options
than previously. If they are not able to navigate a particular web site, or if any part of
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the web site is offensive to their culture, they will go to a competitor’s web site (Nielsen,
2000).

To address the issue of web site usability, many usability engineers desire to have a tool
which facilitates usability data collection for web sites, thereby enabling them to fulfill
their purpose in a simple, efficient and effective way (Etgen & Cantor, 1999). However,
even though usability has been widely adopted in the practices of software development
(Osterbauer, Kohle, Grechenig & Tscheligi, 2000), almost no one is setting aside time
to perform actual usability testing with the real user, mostly due to the apparatus cost
involved in utilising usability test labs.

Several issues affect web site usability, but the focus in this study is whether the web
site is culturally appropriate. User preferences may be strongly influenced by the
cultural background of individuals. As discussed previously, for some individuals,
language plays a vital role in their preferences while, for other individuals, religion
more strongly dictates their preferences. In this thesis, some cultural issues pertaining to
web site usability are considered in terms of cross-cultural web site usability,
localisation of web sites and internationalisation of web sites.

As an approach towards cross-cultural web site usability, Murrell (1998) discusses
methods for developing user interfaces and web sites in the multicultural and
multilingual setting of South Africa. Similarly, Choong, Plocher & Rau (2005) discuss
cross-cultural web site design to address usability issues. They believe that the cultural
dimensions which influence web design can be grouped into four main classifications:
cognitive (internationalisation and localisation of display elements, information
architecture and user interaction, organising and searching information, time); affective

49

(colours and graphics); perceptual (use of metaphors); and functional (uncertainty
avoidance).

Of particular interest in this research are the cognitive and affective dimensions of
localisation and internationalisation of web sites. These issues are discussed in the next
section with additional information provided in Appendix 1C.

2.4 LOCALISATION AND INTERNATIONALISATION OF WEB SITES
2.4.1 What is Localisation of Web Sites?
Localisation is the procedure of adjusting a software program for a specific culture or
market. Marcus (2008) defines localisation as:
the process of customising (including language translation but potentially other
changes, also, such as content hierarchies, graphics, colours, and icons/symbols)
the data and resources of code needed for a specific market[…] can take place for
specific, small-scale communities, often with unified language and culture, and
usually at a scale smaller than countries, or significant cross-national ethnic
“regions” (p. 357).

For example, within Canada, the cultural subgroups of English, French and Asian, could
be considered in the design of versions of a web site for a Canadian audience (Cyr,
Ilsever, Bonanni & Bowes, 2004).

Maroto & Bortoli (2001) define localisation as:
the process of adapting technical media products (generally developed for the US
market) into a form where they are linguistically, functionally and culturally
acceptable in countries outside the original target market (p. 4).

Nielsen (2000) states that localisation means rendering a modified form of the
internationalised web site design for a particular locale, including translation. In other
words, localisation facilitates use of web sites by people from particular cultural groups.
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Marcus (2008), Maroto & Bortoli (2001) and Nielsen (2000) have a common objective
in the localisation of web sites, that is to cater to the specific needs of particular cultural
groups, to enable efficient and effective use of particular localised web sites. In contrast,
Marcus (2008) highlights customisation which involves language as well as other
navigational web items for distinct ethnic groups that are more specific than countries.
Maroto & Bortoli (2001) emphasises adjusting products that were designed for the US
to a version receptive in terms of language, function and culture to other countries.

Nielsen (2003) points out that the priorities of international usability are presenting
information in the local language of users, using appropriate character sets and notations,
and providing documentation in the local language of users. He also advised that
offensive information, or user interface items, should be avoided. Choong et al. (2005)
explain that language is an important aspect in international web site usability because if
content is not translated to an appropriate language, the target users may be restricted to
those with a particular education and social circumstance. However, inadequate focus
on localisation can result in humiliating and occasional dangerous misinterpretation. For
instance, in Mandarin, the brand name for a soft drink, Coca-Cola, is understood by
some Chinese as “bite the wax tadpole” or “female horse stuffed with wax”, dependent
on the dialect spoken. This brought about a change in the brand name to a more pleasant
one which is understood as “happiness in the mouth”. A similar incident occurred with
Pepsi’s motto being “Come alive with Pepsi” which was misunderstood by some
Chinese as meaning “Pepsi brings your ancestors back from the grave” (Hendrix, 2001).
In comparison, focus on localisation of language results in more understanding, which
can result in a reduction in customer service costs, particularly when text are presented
in the local language of users. Furthermore, localisation can result in more interest and
more frequent visits to a web site by users (Marcus, 2008).
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In agreement with the notion of localisation of web sites, in particular using local
languages, Forrester (1998) noted that non-English-speaking users stay twice the length
of time going through web sites in local languages, compared to those in English. Also,
the probability of business purchasing is tripled when interaction is in their native
language. An outstanding example is when European Union web designers have to take
up the challenge in producing web sites in more than 12 different local languages, in
order to be effective in each national market. However, as these researchers point out,
localisation of a web site is more than the translation of language to that understood by
the local users of the web site. To improve the cultural aspects of web site usability,
Marcus (2008) advised that it is vital to consider localisation issues that deal with more
than merely language translation. Culture may influence each element of a user
interface, from alternatives of metaphorical references, navigation problems, to
alternatives of input methods, graphics, colours and sounds/voice/music.

Yeo (1996) perceives cultural variety as an advantage, instead of a hindrance, to user
interface design because it gives a chance to employ information common to members
of a community to render localised user interfaces more useful. Yeo (1996) discusses
other advantages of cultural user interfaces (CUI):
From a social perspective, the development of CUIs can serve as a medium to
bring nations together by increasing communication between countries involved.
For example, US software developers intending to pursue Chinese-speaking
markets would necessitate the cooperation of the countries concerned (p. 5).

To explain localisation of web sites from a social perspective, Sun (2003) explores
cultural usability using a localisation study of mobile text messaging use. The
researcher explains that the popularity of mobile text messaging creates several
questions for usability investigations. Taking into account the innate usability
weaknesses of mobile phones (e.g. tiny phone display screens, badly designed input
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methods, the moving environment while using the phone), this achievement is difficult
to describe with conventional usability concepts. The explanation lies in the way that
text messaging facilitates social processes.

Designing computer user interfaces for particular cultural groups (localisation) can be
referred to as developing CUI (Yeo, 1996). Yeo (2003) claims that translation from
symbols to values is complicated. He describes cultural differences between groups
using four layers of culture (symbols, heroes, rituals and values). He explains
localisation using the onion paradigm (layered skins) and stipulates that the symbol
layer is the most obvious because it involves languages, number formats, date and time
formats, use of colours, use of images, sounds and names of product, while the values
(meanings) layer is the least visible. The symbols, heroes and rituals layers are
perceived by people not belonging to a particular cultural group as merely practices;
however, the cultural meanings or values of these practices are only understood by the
people from this particular group. People from the same cultural group are inclined to
understand an artefact in the same way because the same cultural meaning of that
artefact is visible to them and not apparent to those from another cultural group.

Existing research has also explicitly referred to “cultural intelligence” or “intercultural
awareness” (Earley, Soon & Soon, 2003; Kohls & Knight, 1994; Thomas & Inkson,
2004). Yeo (1996) proposes that software applications can be localised to create a CUI
that “takes advantage of the shared or common knowledge of a culture which could be
defined by country boundaries, language, cultural conventions, race, shared activities or
workplace” (p. 1).
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To complement the idea of a CUI, Portigal (1997) proposes the idea of a “cultural fit” of
user interfaces and advises that this may be assisted by adopting cultural aspects in toolbased user interface design. These include: discovery of cultural alignment, synthesis of
cultural understanding into design concepts, implementation of design concepts, and
contextual evaluation of design concepts by users.

Yeo (2003) discusses value-based cultural aspects and states that, regardless of the
concern of the cultural groups, the various layers of culture are considered to ensure that
the design and execution of such systems enable effective and well-organised
localisation to the corresponding cultural groups, thereby addressing the culture in
question effectively, especially where localisation of web sites is concerned. However,
Schein (1985) considers the strength of culture as the consistencies of the layers; that is,
the values (inner layer) being consistent with the outer layer of observable elements in a
similar onion model of organisation culture to that proposed by Yeo (2003). The
artefacts and behaviour (outer layer) are visible, recognised initially, although not
always obvious and associated with a higher level of what is valued in the organisation,
whereas the basic assumptions (inner most layer) are hidden, not always indicated and
taken for granted. Inconsistencies among the outer and inner layers of this model of
organisational culture are often observed in organisations, for instance, job
responsibilities of employees are frequently not matched with equivalent remunerations.
Therefore, Sun (2003) suggests a new model known as ‘cultural usability’, which
identifies culture as an active process and focuses on ethnic cultural and universal issues.
Sun used this model to investigate the fascinating ways that cultural aspects and
contextual matters influence the use of mobile text messaging in situations of utilisation.
Such cultural usability ideas can also be applied to localisation of web sites in terms of
particular language used, use of specific types of content (e.g. date and time formats,
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number and currency formats), graphics (e.g. symbols), and overall ‘look and feel’ (e.g.
colours).

Tixier (2005) explains that localisation of web sites/interfaces within an organisation
may involve putting into practice an action plan (at an organisational level), which is
required to be adopted and agreed upon for all local web sites. Localisation therefore
goes through a cycle of cultural, technical, and administrative adjustments particular to
the local country to enable the web site to meet the needs of the final user. Hence, if
culture is a significant characteristic among most users, the design of user interfaces or
web sites should be aimed at particular cultures, using different versions for each culture
(Dray, 1996; Turk & Trees, 2000). However, the suggestions from studies by Evers &
Day (1997) and Lim & Turk (1999) indicate that impacts of culture are in most cases
probably slight and can only be explicated via intricate, well developed research
utilising very large numbers of subjects.

This section described the definitions, issues and elements associated with localisation
of web sites. Given the different definitions of localisation of web sites, the definition
adopted for this thesis states that:
localisation of web sites involves recognising the specific target audience in
question, the degree of identification with the language, the graphics used and the
ability to understand the content displayed.

In a nutshell, the localised design enables the local audience to navigate through web
sites effectively and efficiently.
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2.4.2 What is Internationalisation of Web Sites?
Internationalisation of web sites seeks to provide for a common understanding among
people across cultures. It relies on the possibility of having a universal web browser
platform, which facilitates different cultural groups to understand the content without
confusion when using the web. Nielsen (2000) stipulates that internationalisation of a
web site design means that it can be used universally. Hence, internationalisation
includes the utilisation of language that can be comprehended by non-native speakers,
and/or the use of a language translation application within the site.

Marcus (2008) defines internationalisation as:
the process of preparing code that separates the localisable data and resources
(that is, items that pertain to language and culture needed for input and output)
from the primary functionality of the software (p. 357).

Marcus explains that this division may involve the capacity of the interface to operate
on diverse platforms in different locations, where issues may influence designs
technically, financially, politically and legally. The researcher adds that computer
applications constructed in this fashion do not require amendments for every local target
market. However, should the need arise, internationalised web sites may be constructed
in a manner that facilitates easy conversion to particular localised versions. This
requires suitable software architecture.

According to Maroto & Bortoli (2001), internationalisation “describes the process of
following necessary rules during the initial development of a product” (p. 4) so that it is
usable by a wide range of cultural groups. This necessarily involves compromises. In
order to understand internationalisation, there are two terms which need to be
distinguished. Arko (2004) explains that “international” and “multilingual” are two
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words that are sometimes used interchangeably, but they can have very specific
meanings when they pertain to web sites:
an international web site is one that is intended for an international audience, and
a multilingual web site refers to a web site that uses more than one language
[hence, an] international web site may or may not be multilingual, just as a
multilingual web site may or may not be international (p. 1).

Although Nielsen, Marcus, Maroto & Bortoli and Arko all discuss web sites that aim to
reach a wide spectrum of users, they differ in their approaches towards
internationalisation. Nielsen (2000) suggests that internationalisation of web sites
facilitates people from diverse cultures to use the web without difficulty, including the
language used to disseminate information to web users, thereby encouraging
universality of web sites. From a technical point of view, Marcus (2008) advises that
internationalisation of web sites is simplified by dividing the content that determines the
localised aspects from the basic function of web sites, to prepare for straightforward
localisation of web sites, if desired. Maroto & Bortoli (2001) postulate that appropriate
steps have to be taken during the early design phase of internationalisation of web sites
for a web site to be effective to a wide range of web users. Arko (2004) proposes that
internationalisation of web sites can be addressed from two perspectives: (i) a web site
can be international and not be available in many languages; or (ii) a web site can be
multilingual and its content may not be understandable by an international audience,
despite being able to read in the language(s) that are available for that particular web
site.

An internationalised web site is designed for users from a range of cultures. However,
usability problems may remain (Rau & Liang, 2003b). In relation to internationalisation,
Marcus (2008) discussed a solution to this problem via the development of least-cost
versions utilising templates. He explained that the categorical examination of worldwide
issues for user interfaces, the hypothetical foundation for issue selection, the standard
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for evaluation, and design methods have surfaced recently in the field of user interface
development. Developers should be conscious of the scale of the task, recognise
resources available, and integrate professional methods in their design procedures, so as
to enhance the quality and achievement of their global (international and intercultural)
computer-mediated products and services.

Addressing universal usability, Lazar (2007) discusses good design which meets the
needs of an international audience. He also advises that if software programs or web
sites are developed to work for diverse users, it is preferrable to reduce the utilisation of
a separate interface for each user group, since development time and cost can increase
with multiple separate interfaces, and they may not be maintained as often as required.
In other words, he is in favour of internationalisation of software programs or web sites.

Taking internationalisation of web sites to another level, Preece (2007) considers
making universal access truly universal by looking toward the future. She discusses
individuals, communities and technology in terms of a wider array of users utilising
technology, open source software development, the world being flat instead of round
because communication is simpler and more enjoyable, and users turning into producers
and organisers. She also discusses individual and social attributes, the purposes of
individuals getting together to interact, and the policies which steer social behaviour
using applications. She suggests universal access through encouraging communication
among individuals, groups and technology to propose internationalisation.

In favour of interaction among individuals, groups and technology, Sharp, Rogers &
Preece (2007) observe that there is a tremendous popularity in the dissemination of
information online, especially personal content. The web-based services that people are
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utilising to communicate information, opinions, and personal content include news
groups, bulletin boards, buddy lists, blogs, wikipedia, discussion lists and email alerts.
Social network services such as MySpace, LinkedIn, Friendster, Hi-5 and Facebook
have also become widely used because they allow users to make new friends, get
reconnected with old school friends, stay in contact, and be kept in the loop of the latest
updates in social or business networks. The rationale for exceptional increase and
adoption of communicating information, knowledge, and personal matter is partially
due to the numerous software programs, web devices and technologies which have been
developed to carry out such social interactions in more widespread and different means.
This increased use of the web will tend to make users more accustomed to international
aspects, making localisation less important.

From the definitions of internationalisation of web sites provided by other researchers,
the definition adopted for this thesis is:
Internationalisation of web sites includes the use of a common language which is
easily understood by non-native speakers, use of universal graphics and the
content displayed is also easy to understand for an international audience.

An internationalised web site facilitates an international target audience in navigating
through the web site without the need for translation to the local language or culture.

2.4.3 Processes of Localisation and Internationalisation of Web Sites
This discussion of the processes of localisation and internationalisation includes only
the constructs selected for the experiment (see Appendix 2 for full details).

The Text Elements construct is made up of the variables: units of measure; number and
currency formats; name formats; address formats; telephone number formats; and date
and time formats. The Web Interface Elements construct consists of the variables: icons;
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and symbols. The Web Design Elements construct comprises the variables: colours;
hypertext links; navigation bar; and search tool (see Appendix 1C for a summary of
studies related to these variables).

The processes of localisation of web sites include the display of information in
languages pertaining to particular cultures, using appropriate formats for specific types
of information that differentiate localisation and internationalisation (e.g. units of
measure, number and currency formats, name formats), the graphics used in particular
cultures (e.g. icons, symbols), and the display of content of information in ways that suit
specific cultures (e.g. colours, hypertext links, navigation bar, search tool).

The processes of internationalisation of web sites include the use of a common language
to display information, the use of universal graphics, and the display of content of
information common to an international audience (see Table 3.2 and Appendix 2).

2.4.3.1 Localisation and Internationalisation of Specific Types of Content
Units of measure, and number and currency formats are important for both localisation
and internationalisation of specific types of content on web sites in this thesis. However,
there are differences between the processes of localisation and internationalisation of
variables pertaining to specific types of content.

Units of measure on web sites can be encoded to permit different units of measure to be
used for different countries (Maroto & de Bortoli, 2001). There are two main units of
measure: imperial and metric. Apart from USA, the only countries still using imperial
measures are Liberia and Burma, although there are exceptions in usage, such as aircraft
flying heights being in feet (by international agreement). Appropriate units of measure
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should be used for web sites designed for different cultures; for example, kilograms are
used as a unit of weight measure in Australia, while pounds are used in USA. The use of
relevant abbreviations and special font characters for units of measure should also be
considered in the localisation of web sites (Marcus, 2008). The use of physical
measurements on an international web site should enable the entry or display of both
metric and imperial measurements (Marcus, 2008).

Number formats on web sites incorporate use of the decimal separator and thousands
separator in numbers, but they may not mean the same number to people from different
countries (Maroto & de Bortoli, 2001). In one country, a comma may be used to
represent a thousands separator and a period may be used to represent a decimal point
(e.g. 1,547.02 in Australia). In another country, a period and a comma may be used to
represent a thousands separator and a decimal point respectively (e.g. 1.547,02 in
Germany and France) although a space can also be used to separate groups of three
digits for large numbers (Arko, 2004). Appropriate number formats should be allowed
for different customs (or standards).

Currency formats on web sites need to allow for the different monetary systems used in
various parts of the world. Relevant monetary formats using special font characters
should be used for a local audience (Marcus, 2008; Maroto & de Bortoli, 2001). Some
examples of standard notations and signs are SGD $ (Singapore Dollars), AUD
$ (Australian Dollars), EUR € (Euros), JPY ¥ (Japanese Yen), GBP £ (British Pound).

Alternative name formats should be allowed for different cultures (Maroto & de Bortoli,
2001); for example, having provision for more than one first name, last name or
surname; family name before given name; and maternal versus paternal surname
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(Marcus, 2008). Name formats on web sites usually include the display of both first and
last names, although these have different significances for different cultures, which can
be confusing when completing an online form, or even reading displayed information.
Some examples are: dual surnames exist in Spanish speaking countries, beginning with
maternal (Maroto & de Bortoli, 2001); the absence of surnames is common in Indonesia
due to the inability to translate to a Bahasa Indonesian equivalent; and suburb names of
the residence of Iranian people are used as part of their last names.

In Western countries, the first name is sometimes called “Christian Name”. ‘Forename’
and ‘family name’ are more general terms used in some countries. A middle name is
used in some countries but not others. In some cultures, hyphenated names are used by
some women who prefer to keep their maiden name together with their (husbands’)
married name. The family name comes before the given name in Chinese culture. In
Thailand, nicknames are used due to long first and last names. Also, “P” is added as a
prefix to nicknames as a sign of respect when a younger person greets an older person,
and “Nong” is added as a prefix when an older person addresses a younger person.
Women commonly retain their maiden names after marriage in Thailand.

Address formats in online forms on internationalised web sites should permit entry of
addresses, including street numbers or other components, post codes/zip codes, which
allow alphanumerics, city, province/state, and country in no particular order and allow
for more alphanumeric entries (Marcus, 2008; Maroto & de Bortoli, 2001). In
Singapore, post codes are included in mailing addresses, while in USA, zip codes are
included in mailing addresses. Zip codes/post codes are not used in all countries.
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Telephone number formats on internationalised web sites should allow for sufficient
digits for different length of numbers in different countries. In USA, three digits for area
codes and seven digits for cell and landline telephone numbers are used, while in
Australia, two digits are used for area codes and eight digits for landlines, whereas ten
digits are used for mobile phones. A variety of telephone number formats should be
considered including mobile phone number formats which allow the grouping of digits
(numeric versus alphanumeric) with separators, zeros in area codes for internal dialling
and without zeros for external dialling, the use of plus as prefixes for country codes, the
use of parenthesis for area codes, and use of slashes or commas for multiple business
numbers (Marcus, 2008; Maroto & de Bortoli, 2001).

Date and time formats should allow for all cultures to facilitate filling in forms online or
as displayed information on international web sites. Formats on web sites often allow
two digits each for year, month and day without standard order. For example, the
Australian format for 10 December 2009 would be 10/12/2009 but in the US, this would
mean 12 October 2009. The use of abbreviations for date and time lengths and their
separators with/without leading zeros, time zone names, use of a.m. and p.m., and use of
daylight savings time should also be considered for an international audience (Arko,
2004; Marcus, 2008; Maroto & de Bortoli, 2001).

The localisation and internationalisation of these types of web site content (units of
measure, number and currency formats, name formats, address formats, telephone
number formats, and date and time formats) are addressed in the experimental materials
(see Table 3.2 and Appendix 2).
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2.4.3.2 Localisation and Internationalisation of Icons and Symbols
Icons and symbols are involved in the processes of localisation and internationalisation
of web sites.

For instance, it is beneficial to contemplate utilising versions that result from
international signs used for interaction, security and transportation in the
internationalisation of web sites (American Institute of Graphic Arts, 1981; Olgyay,
1995; Pierce, 1996). Marcus (2008) explains that such common symbols need little or
no translation at all and may need negligible support information which pertains to
culture. However, comprehension of their cultural significances continues to be
necessary. For instance, in Arabic countries, a red crescent has a very distinct
importance as compared to a red cross, although both indicate first-aid assistance
(Heim, 2008).

In localisation of web site design, ambiguous culture-dependent symbols should be
avoided (Stander, 1998) and substituted with words where interpretation problems are
expected (Marcus, 2008). An excellent example is a USA mailbox which has a little flag
to indicate new mail. This indication may or may not be recognised by people outside of
USA. An iconic representation of an envelope, understood universally, may be a better
symbol to indicate new mail (Maroto & de Bortoli, 2001).

Religious symbols like stars, crosses, animals, mythological symbols and national
emblems in graphics should be avoided for internationalised web sites (Maroto & de
Bortoli, 2001). The modification of the way the symbol looks to suit national or cultural
diversities, with careful use of words or images, should be considered for localised web
sites (Marcus, 2008).
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These issues related to icons and symbols in web site localisation and
internationalisation are addressed in the experimental materials (see Table 3.2 and
Appendix 2).

2.4.3.3 Localisation and Internationalisation of ‘Look and Feel’ of Web Sites
Colours, hypertext links, navigation bar and search tool are included in the processes of
both localisation and internationalisation of ‘look and feel’ of web sites and they are
explained in this section.

For aspects that indicate the action of going forward or proceeding (in use of a web
site), the use of darker colours should be considered, while those aspects that indicate
going backwards or returning to previous, the use of lighter colours should be
considered (Galitz, 2002). Marcus (1995, 2008) advocates a limit of 5 ± 2 colours that
are simply distinguished, in order to enable the retention of their meanings. However,
Galitz (2002) advises the utilisation of only four colours at any particular time on a
computer screen. Designers should always comply with national and cultural colours of
target users and use relevant professional/accepted colour descriptions in the
localisation of web sites (Marcus, 2008).

Hypertext links on web sites serve as the basic navigation function of the web, allowing
users to navigate from one web page to another (Osterbauer et al., 2000). There would
be greater ease of use when a web site’s navigation menu is translated to the preferred
language of the users (Crystal, 2001). Hypertext links are regarded as control elements
because they carry out actions immediately but they do not resemble anything in
particular. The earliest appearance of a hypertext link was on a text browser, where
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links were displayed as blue underlined text. Web developers are now provided with
more options for the appearance of hypertext links with the introduction of cascading
style sheets (Heim, 2008).

A navigation bar on web sites can be in the form of alphabetically ordered hypertext
links, or numbers or pictures as hypertext links to facilitate navigation. A navigation bar
should be translated to the preferred language of the users, preferably alphabetically
ordered (e.g. A-Z or the equivalent in non-English languages) (Osterbauer et al., 2000).

A search tool on web sites enables users to find relevant information pertaining to the
particular web site they are visiting. A search tool should be translated to the preferred
language of the users (Osterbauer et al., 2000). Van Riel (2003) indicates that the search
function and the search results should be displayed on the same screen next to each
other. The result display space can be increased by having the search function on
separate screens, but this means that the user must switch between the search function
screen and the results screen to modify the search criteria, which may be rather
annoying to some users. One typical example of separate screens for search and results
is the Transperth timetable web site in Western Australia (http://www.transperth.wa.gov.au/).

In the case of hypertext links, navigation bar and the search tool, common language,
text size, and image positioning issues in internationalisation of web sites should be
considered. Such consideration involves a change in the appearance of hypertext links
to cater to the needs of an international audience, the altering of the navigation bar and
the modification of the search tool to address the issues in internationalisation of web
sites (Choong et al., 2005; Marcus, 2008).
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Localisation of ‘look and feel’ of web sites includes the tweaking of the layout of menus
to suit language, text size, and image positioning of colours, hypertext links, navigation
bar and search tool (Marcus, 2008). Details of aspects of localisation and
internationalisation of ‘look and feel’ of web sites (colours, hypertext links, navigation
bar and search tool) used in the experimental materials for this thesis are provided in
Chapter 3.

2.5 KEY ISSUES OF LITERATURE REVIEW
There are many issues discussed in this chapter relating to design of web sites
associated with the culture of users. The key issues that are considered in the
experiments are discussed below. A detailed analysis of how the literature review is
applied to specific constructs in this study is provided by Appendix 2.

Despite having non-English languages as Mother Tongue, many of these web users,
regardless of their Standard of English, expect to use English on web sites as English
was originally the lingua franca of the web (Crystal, 1997; Graddol, 2000).

During the last twenty years, due to job and educational opportunities, many people
have relocated from their home countries and this has resulted in an extended length of
stay in other countries. These people and their families are more than likely to have
adopted the language spoken in the countries where they spent most of their lives. This
is known as Preferred Language in this thesis.

Although the encounters people had when they were growing up are vital in
determining their requirement for faith, the success of religion is determined by both
economical and cultural factors, considering the constant pressure from the secular
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world. Religion can be a main source of direction in people’s lives and influence their
perception of a wide range of issues. In relation to the virtual world, if some people
believe that a web site is not sensitive to their religion, represented by the artefacts used
on a web site, they can be offended. Thus, Religion affects people’s preferences towards
web interfaces in terms of the artefacts used and renders the perception of religion in the
context of web sites more complex.

The multicultural environment in which people may be raised, coupled with the
possibility of mixed parentage, plus fads or trends in the modern world, contribute to
cultural ‘thinning’. This influences the Dominant Culture of such individuals and
subsequently their preferences towards the artefacts they see on web sites.

As discussed in this chapter, there are numerous issues involved in the localisation and
internationalisation of web sites, including modification to language, various text inputs
(units of measure, number and currency formats, name formats), icons, symbols, colours,
hypertext links, navigation bar and search tool (see Appendix 2 and Table 3.2). These
modifications can significantly affect usability of web sites and, hence, user
performance.

The key issues of the literature review chapter discussed contribute towards the
experimental study design in this thesis.

2.6 CONCLUSION
Section 2.2 discussed the key concepts of HCI which are relevant to this thesis. The
definitions and objectives of HCI were explained and the design for effective HCI was
discussed (see also Appendix 1A). In this section, usability has been discussed in
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relation to definitions of usability, designing for usability and usability evaluation
techniques.

Section 2.3 explained culture in the context of HCI through the definitions of culture,
dimensions of culture and culture as learned behaviour (see also Appendix 1B). Culture
was discussed using the components of Dominant Culture, Language and Religion.
Culture and HCI were explored by discussing the advancement of the Internet, web
culture, and the importance of web site usability. Subsequently, problems faced and
ways to improve cultural aspects of web site usability were also discussed.

The constructs in the localisation and internationalisation of web sites have been
stipulated, variables have been explained, and the processes of localisation and
internationalisation of web sites have been discussed (see also Appendix 1C). Lastly, a
summary of the key issues of localisation and internationalisation of web sites has also
been included.

Usability evaluation techniques were reviewed, including online user questionnaires
relating to key usability dimensions. Key web usability issues were discussed and these
informed the design of the experiment used in this research (see Chapter 3).

Turk (2000) suggests that we can envisage a “world wide web of cultures” or a “world
wide web culture”. If the latter is the case, it would provide a more concrete foundation
for the idea of internationalisation of web sites. Localisation of web sites needs to
address culture specific issues in order to render the web sites usable to the particular
user group. Although using local languages for localised web sites is vital, reflecting the
culture in terms of metaphors, graphics, colours etc. is equally important for an effective
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localised web site. Alternatively, designers may choose to target their web site to a wide
range of users. Internationalisation of web sites requires the consideration of a broad
range of users on an international scale and not just one cultural group. Since computers
and the web originated in USA, it is understandable that internationalised user interfaces
often reflect the American (western) culture.

The variables relevant to localisation and internationalisation of web sites were
categorised into three constructs, Text Elements, Web Interface Elements and Web
Design Elements. Among the variables discussed, those which are operationalisable for
the localisation and internationalisation of a virtual restaurant booking web site were
selected for use in the experiment reported in later chapters. Hence, it is the selected
variables and constructs which were tested for applicability and robustness in web
design and usability in the context of localisation and internationalisation of web sites
(see Chapters 3, 4 and 5).
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Chapter 3
Methodology
3.1 INTRODUCTION
This research investigated the impacts of culture on human computer interaction (HCI)
in the context of usability and the design of web sites in terms of localisation and
internationalisation. These three areas (HCI, Culture, Localisation/Internationalisation
of Web Sites) have been discussed in Chapter 2, and form the foundation of the study.
This chapter discusses the methodology adopted in this research to study these areas and
addresses the broad research question:
Are there differences in usability of web sites for users from different cultures?

3.2 STUDY DESIGN
3.2.1 Design Overview
This research measured the impact of end users’ culture on web site usability, through
the collection and analysis of user preferences for aspects of local and international
versions of a web site. The study involved an experiment that required participants to
visit two versions of a web site (one localised version and one internationalised
version), to provide responses to demographic questions, to engage in various usability
tasks, and to respond to questions related to the usability tasks.

The research included a pilot study and a main study. The pilot study, which consisted
of a small number of participants (29), was undertaken to further understand the factors
contributing to localisation and internationalisation of web sites and to test the
methodology to be applied in the main study. The main study consisted of a much larger
number of participants (301). None of the participants recruited for the pilot study was
used again in the main study. The main study was conducted over a period of five
months.
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Three versions of the web site were developed to represent three cultures: (i) an
Australian version (Australian culture); (ii) a Chinese version (Chinese culture); and
(iii) an International version (mainly American culture) (see Section 3.2.2). The selected
web site scenario was entertainment and the type of web site used was a virtual
restaurant. A restaurant was selected as food is a daily consumption item and it
interweaves richly with different aspects of culture.

Participants were recruited from different cultural groups. However, categorisation of
cultures presented a number of potential problems. For example, if the participants were
categorised into Western and Asian cultural groups only, the analysis performed may be
stereotyping both groups and the results would likely be inaccurate. If culture as a
whole were to be measured, the number of cultural groups that represents every possible
aspect of culture may be required to be included in the study. This would require, for
each culture studied, groups divided by constructs of at least language, religion and
dominant culture. This was not feasible, given that previous research (e.g. Evers, 2001;
Lim, 1999) indicates that influences of culture on HCI are likely to be subtle; hence, a
large number of participants would be required in each group, which would not be
practical for this research project.

The participants in this research were allocated to one of three groups based on their
stated language preference: Australian English, Mandarin and Other (International
English). These groups are referred to as “Australian” (Group 1), “Chinese” (Group 2)
and “International” (Group 3). Preferred Language was chosen in this study as the
dominant aspect of culture for the demographic represented by the participants,
although the participants’ Preferred Language and their Mother Tongue may differ (see
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Section 5.3). Due to the participant recruitment method, it was reasonable to assume
that participants selecting ‘Other’ for Preferred Language would be familiar with
International English. These language groups were selected because they were distinct,
were representative of Western and Asian cultures, and appropriate participants were
available at Murdoch University and from other convenient sources.

3.2.2 Procedure
Participants were recruited via an advertisement within Murdoch University and an
invitation to participate posted to selected international discussion lists. Each participant
was given an information letter with a URL to the experiment web site. Participants
were required to use the Mozilla Firefox web browser to ensure uniformity in display.
Before commencing the experiment, participants were asked for their formal consent to
participate in the experiment. They were then asked to provide demographic
background information and, based on their Preferred Language response, each
participant was assigned to one of the three treatment groups. On completion of a
specified set of tasks, participants were asked to respond to a questionnaire related to
usability aspects of the tasks. A lucky draw was used as an incentive to participate.

For the pilot study, participants were also asked for their consent to participate in a postexperiment interview to determine if amendments to the web site versions and
experimental procedures were needed for the main study. The interview questions
addressed various aspects of the web site designs. Face-to-face, telephone, online realtime (using MSN messenger) and email were all used to conduct the post-experiment
interviews with participants in different locations.
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As mentioned in Section 3.2.1, there were three versions of the web site and three
experimental groups. Each group evaluated two of the three web site versions (one
localised and one internationalised) as illustrated in Table 3.1. An Australian (localised)
version of the web site was designed to suit the Australian participants (Group 1). A
Chinese (localised) version of the web site was designed for use by the Chinese
participants (Group 2). An International web site version was designed for the
International participants (Group 3). Group 1 and Group 2 each comprised a
homogeneous culture (Australian and Chinese respectively) while Group 3 comprised
heterogenous cultures.

Table 3.1 Groups and Web Sites
Australian Web Site
Group 1 (Australian
Participants)
Group 2 (Chinese
Participants)
Group 3 (International
Participants)

Chinese Web
Site





International
Web Site




The online experiment comprised web site usability tasks and web site design questions,
based on the appropriate variables, to compare the impact of culture on web design and
usability discussed in previous chapters. The tasks were to explore the web site and
order a set menu, use a meal trolley, order a ‘make-a-meal’, select a meal table and
make a booking (see Appendix 5B and Appendix 5C). The web design questionnaires
included closed-ended and open-ended questions and the opportunity for participants to
make comments (see Appendix 5B and Appendix 5C).

The software used in the development of the online experiment included MySQL
Server, Apache Server, Mozilla Firefox web browser, Macromedia Dreamweaver,
Macromedia Fireworks, Adobe Photoshop Elements, Adobe Distiller, MS Word, MS
Excel and SPSS. A personal web space was used to house the online experiment. A
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Windows user account was used to access the web server and a Unix user account was
used to access the databases in the MySQL Server. A digital camera was also used to
capture images for the development of the web site.

As mentioned above, the study used three versions of a virtual restaurant booking web
site as shown in Figures 3.1-3.3. Figure 3.1a shows the Australian (localised) version of
the web site used for the pilot study and Figure 3.1b shows the amended web site used
for the main study. Figure 3.2a shows the Chinese (localised) version for the pilot study
and Figure 3.2b shows the amended version for the main study. Figure 3.3a shows the
Internationalised version for the pilot study and Figure 3.3b shows the amended version
for the main study.

Figure 3.1a – Pilot Study version of the Australian Web Site

75

Figure 3.1b – Main Study version of the Australian Web Site

Figure 3.2a – Pilot Study version of the Chinese Web Site
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Figure 3.2b – Main Study version of the Chinese Web Site

Figure 3.3a – Pilot Study version of the International Web Site

77

Figure 3.3b – Main Study version of the International Web Site

The “Welcome and Introduction” page introduced the researcher and the research
project to the participant, and instructions were given (Figure 3.4). Upon clicking on the
“Next” button, participants were directed to a “Consent Declaration” page (Figure 3.5).
Participants were able to request a summary of the results from the study and to
participate in a chance to win a $100 restaurant voucher for the pilot study by typing
their email address in the space provided followed by clicking the “Feedback” button.
The same process was carried out in the main study except that participants had a
chance to win three prizes; namely, 1st Prize: a $100 restaurant voucher; 2nd Prize: a $50
gift card; and 3rd Prize: a $10 dessert voucher.
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Figure 3.4 - Welcome and Introduction

Figure 3.5 - Consent Declaration

After clicking on the “I Agree” button to confirm their consent to participate,
participants responded to a set of demographic questions. For the pilot study,
participants were then asked to click on “Please submit your response and click the
Continue button below” (Figure 3.6). After clicking on the “Continue” button, each
participant saw the language preference page (Figure 3.7). At the language preference
page, participants were asked to click on the “Continue” button after selecting their
Preferred Language, which brought them to the corresponding web site version based
on their selection. Each participant was asked to visit two versions of the web site, as
per Table 3.1. Each participant was asked to complete two sets of web site usability
tasks and web site design questions (one set for the localised version and one set for the
internationalised version). Finally, after clicking on the “Submit Your Response” button
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at the end of the online experiment, a “Thank you for your participation” page was
displayed. The entire process for each participant took approximately 20-25 minutes.

Figure 3.6 – Pilot Study version of Demographics page

Figure 3.7 – Pilot Study version of Language Preference page

The same steps were followed for the main study, except for a slight variation of
instructions. Each participant was asked to click on “Please click here to continue” after
completing the same set of demographic questions (Figure 3.8) and saw the language
preference page (Figure 3.9). The same was required of each participant except that
he/she had to click on the corresponding “here” after selecting the language and “Please
click here for instructions” for a separate window displaying instructions. Participants
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were asked to complete the same sets of web site usability tasks and web site design
questions, and submit their responses in the same manner. As the online experiment
could not be stopped and resumed, the participants had to complete the online
experiment in one sitting.

Figure 3.8 – Main Study version of Demographics page

Figure 3.9 – Main Study version of Language Preference page
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3.2.3 Data Sources
As mentioned above, participants were asked to complete a set of demographic
questions and select from three language options (Australian English, Mandarin, Other).
They were then asked to complete two sets of web site usability tasks, followed by web
site design questions: first on the localised version of the web site and then on the
internationalised version of the web site.

Seven sets of data were collected from the online experiment:
1. responses to the demographic questions;
2. responses to the web site usability tasks and design questions of Australian
group viewing the Australian version of the web site;
3. responses to the web site usability tasks and design questions of Australian
group viewing the International version of the web site;
4. responses to the web site usability tasks and design questions of Chinese group
viewing the Chinese version of the web site;
5. responses to the web site usability tasks and design questions of Chinese group
viewing the International version of the web site;
6. responses to the web site usability tasks and design questions of the International
Group viewing the International version of the web site; and
7. responses to the web site usability tasks and design questions of the International
Group viewing the Australian version of the web site.

In the pilot stage of the study, data was also collected from post-experiment interviews.
The interviews were recorded on paper or archived electronically. The data was coded
by the researcher. The coding was conducted with the researcher identifying the specific
themes, numbering them and placing the number next to the comment that described
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each specific theme, and checking the comments against each specific theme to ensure
consistency in meaning. The results were analysed in Excel using scenario-based
evaluation (web task responses, post-experiment interview responses and open-ended
survey responses) (see Chapter 4 for details).

3.3 VARIABLES
There are two aspects in the study from which key constructs and related independent
variables are derived; namely, (i) Culture, and (ii) Localisation/Internationalisation of
Web Sites. Multiple constructs were derived from the literature review (Chapter 2) and
listed in the Operationalisation of Variables (Appendix 3). These variables were rated
on their level of importance to the study. The most important (and tractable) variables
were selected for the study.

For Localisation/Internationalisation of web sites the constructs Text Elements, and
Web Interface Elements and Web Design Elements (as applied with the usability-related
tasks) were used. For Culture, the selected constructs were Language, Religion and
Dominant Culture (see Section 3.3.1) (Table 3.2).

Table 3.2 Constructs for localisation and internationalisation of a restaurant web site
Text Elements

Web Interface Elements

Web Design Elements

Localisation

Units of Measure
Name Formats
Number and Currency
Formats

Icons
Symbols

Hypertext Links
Colours
Navigation Bar
Search Tool

Internationalisation

Units of Measure
Address Formats
Telephone Number Formats

Icons
Symbols

Hypertext Links
Colours
Navigation Bar
Search Tool

Date and Time Formats
Number and Currency
Formats
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Other independent variables included demographic factors: Dominant Culture
(Nationality, Country Lived, Identified Culture, Years Living In Australia), Language
(Preferred Language, Mother Tongue, Standard of English), Religion, Age, Gender,
Computer Experience, Computer Usage, Web Experience and Web Usage. The
dependent variables relate to usability aspects of web site design which were measured
by participant performance and preferences, and include web task responses, web
design responses, and open-ended survey responses.

The relationship between the sets of variables is displayed in Figure 3.10. Further
details concerning the variables are provided in the following sections.

Independent Variables
Participant Variables

Demographic Factors
Nationality, Country Lived,
Identified Culture, Years
Living In Australia,
Preferred Language,
Mother Tongue, Standard
of English, Religion, Age,
Gender, Computer
Experience, Computer
Usage, Web Experience,
Web Usage

Web Site Variables

Text Elements
Units of Measure
Address Formats
Telephone Number
Formats
Date and Time
Formats
Number and Currency
Formats
Name Formats

Web
Interface
Elements
Icons
Symbols

Web Design
Elements
Colours
Hypertext
Links
Navigation Bar
Search Tool

Dependent Variables
Participant Performance and Preferences
(Web Task Responses, Web Design Responses, Open-Ended Survey
Responses)

Figure 3.10 – Relationship between Independent and Dependent Variables
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The operationalisation of web site variables is shown in Table 3.3 (see Appendix 5B
and Appendix 5C for web usability tasks and web design questions).

Table 3.3 Operationalisation of Web Site Variables
Task or
Question
Number
T1a

Tasks and Questions

Variables

Explore Set Menu

Number and Currency Formats; Symbols

T1b

Order Set Menu

Number and Currency Formats

T1c

Meal Trolley

Number and Currency Formats

T1d

Booking

Name Formats; Date and Time Formats; Address
Formats; Telephone Number Formats

T2a

Order Make A Meal

Colours; Units of Measure; Number and Currency Formats

T2b

Meal Table

Colours; Units of Measure; Number and Currency Formats

T2c

Booking

Name Formats; Date and Time Formats; Address
Formats; Telephone Number Formats

Q1

The navigation bar is instructive in guiding
me to the information I need in the web site.

Navigation Bar

Q2

The hypertext links are clear in directing me
to the information I need in the web site.

Hypertext Links

Q3

The search tool is helpful when finding
information I need in the web site.

Search Tool

Q4

The language used in the web site
facilitates navigation through the web site.

Q5

The use of icons in the web site is easy to
understand.

Name Formats; Date and Time Formats; Address
Formats; Telephone Number Formats; Units of Measure;
Number and Currency Formats
Icons

Q6

The use of icons in the web site brings
about expected actions.

Icons

Q7

The ability to choose colours to suit my
preference makes visiting the web site a
pleasant experience.

Colours

Q8

The use of symbols in the web site assisted
me when completing the tasks assigned.

Symbols

Q9

Comment on web site

Text Elements; Web Interface Elements; Web Design
Elements

3.3.1 Demographic Factors
The participants were asked their Nationality, the Country in which they have spent
most of their lives, the Culture they identify with and the Years Living In Australia.
Nationality, Country Lived and Identified Culture options were Australia (A), China (C)
and Other (O) (3 options) represented as 1, 2 and 3 in the data set. Years Living In
Australia was represented by a text field where a number could be inserted.

85

For some of the analyses, the Nationality, Country Lived and Identified Culture
variables were merged to provide the variable Dominant Culture. The merging process
is illustrated in Table 3.4. Dominant Culture was assigned when a participant selected
the same option (A, C or O) for two or three of the Nationality, Country Lived and
Identified Culture variables. In cases where there was one occurrence of each of the
options (A, C or O), the option which that participant chose for Culture was used for
Dominant Culture, since that variable is the one most closely related to the merged
variable Dominant Culture. For example, if an individual was not an Australian or a
Chinese citizen (O), had lived in Australia for most of his/her life (A), but identified
with the Chinese Culture (C), his/her Dominant Culture was deemed to be Chinese (C).
In Table 3.4, the italicised bold line illustrates this example.

Table 3.4 Dominant Culture
Nationality
A
A
A
A
A
A
A
A
A
C
C
C
C
C
C
C
C
C
O
O
O
O
O
O
O
O
O

Country
Lived
A
A
A
C
O
C
O
O
C
C
C
C
A
A
A
O
O
O
A
A
A
C
C
C
O
O
O

Identified
Culture
A
C
O
A
A
C
C
O
O
C
A
O
A
C
O
C
O
A
A
C
O
A
C
O
A
C
O

Dominant Culture
A
A
A
A
A
C
C
O
O
C
C
C
A
C
O
C
O
A
A
C
O
A
C
O
O
O
O
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The variable Years Living In Australia could not be integrated meaningfully with
Nationality, Country Lived and Identified Culture as the number of years entered by
participants does not represent the Country in which participants spent most of their
lives.

One important aspect of culture is language (see Chapter 2). The participants were
asked to select from three options of Mother Tongue (Australian English, Mandarin,
Other) available to them in the online questionnaire as part of the demographic data.

The other language variable was the Preferred Language of participants. This may differ
from the Mother Tongue of participants. For example, an individual whose Mother
Tongue is Bahasa Indonesian may prefer Australian English because he/she has spent
most of his/her life in Australia. For the web tasks, the web site version visited
(Australian English, Mandarin, International English) depended on the participant’s
selected Preferred Language (see Table 3.1, Appendix 5B and Appendix 5C for details).
Preferred Language has been selected as an important aspect of culture in this research,
because of the demographics of the participants and was used to allocate participants to
one of the three groups. Since the demographic represented by the participants indicated
that they identified with cultures other than their own, although they come from diverse
cultural backgrounds originally, it would be reasonable to allocate them into groups by
their Preferred Language to measure their responses to web site behaviour.

The Standard of English (another language variable) selected by participants represents
their perception of how well they speak the language. The options were Poor, Fair,
Good or Excellent.
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The stated Religion of the participants is an important aspect of culture (Chapter 2). The
Religion options available were None, Buddhism, Christianity, Hinduism, Islam,
Judaism and Other (7 options).

As mentioned previously, the selected web site scenario was entertainment and the type
of web site used was a virtual restaurant. Religion influences the food consumption
practices of individuals to a certain extent, which this research attempts to measure. The
use of Symbols next to menu items on the three web site versions enabled individuals to
select those menu items that were permissible by their religious practices. However, not
all alternatives and aspects of religious restrictions of foods could be incorporated in
this experiment. The halal food restriction is usually associated with Islam while the
vegetarianism food restriction is often associated with Buddhism and Hinduism. Hence,
Symbols for halal and vegetarian dishes were used in the web site versions. The meat
and beef Symbols were included to render in a clear way the distinction between
vegetarian and non-vegetarian menu items.

The Overall Culture variable comprises the Mother Tongue, Religion and Dominant
Culture of participants. Altogether, these components represent the cultural background
of participants and facilitate the investigation of the impacts of culture on web design
and usability of the Australian, Chinese and International web site versions. In a similar
fashion to the derived variable Dominant Culture, the Mother Tongue, Religion and
Dominant Culture variables were merged to provide the derived variable Overall
Culture. However, for some of the data analysis only the variable Dominant Culture was
used instead of Overall Culture because on reflection this variable was considered the
most closely related variable to the derived variable Overall Culture and this simplified
the analysis procedure.
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The participants were asked for their Age and their Gender as part of the demographic
data. The participants were also asked about their Computer Experience and Usage
(how many years they have been using a computer and how many hours each week),
and their Web Experience and Usage (how many years they have been using the web
and how many hours per week).

3.3.2 Text Elements
Units of Measure were used to specify the amount of ingredients available for the
participants to select when they carried out the ‘make-a-meal’ task on the web site
versions. On both the Australian and the Chinese web site versions, the weight of
ingredients is represented in grams. On the International version web site, the weight of
ingredients is represented in pounds and ounces (see Appendix 4 for details).

The Address Formats were used for participants to type their addresses when they
carried out the ‘make a booking’ task in the web site versions. On the Australian version
web site, the Address Format used was House/Unit/Building Number, Street, Suburb,
City, State, Postcode. On the Chinese version web site, the Address Format used was
Country, Province, City, Street, Unit/Building Name, House/Room Number, Postcode.
On the International version web site, the Address Format used was
House/Unit/Building Number, Street, Town/Suburb, City, State/Province, Country,
Postcode/Zip Code (see Appendix 4 for details).

The Telephone Number Formats were used for participants to type their telephone
numbers when they carried out the ‘make a booking’ task on the web site versions. On
the Australian version web site, the Telephone Number Format used was Area Code,
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Phone Number. On the Chinese version web site, the Telephone Number Format used
was City Code, Telephone Number. On the International version web site, the
Telephone Number Format used was Country Code, Area Code, Telephone Number
(see Appendix 4 for details).

The Date and Time Formats were used for participants to type their dining dates and
times when they carried out the ‘make a booking’ task on the web site versions. On the
Australian version web site, the Date and Time Format used was dd:mm:yy, and 12hour clock. On the Chinese version web site, the Date and Time Format used was
yyyy:mm:dd, and 24-hour clock. On the International version web site, the Date and
Time Format used was mm:dd:yy, and 12-hour clock (see Appendix 4 for details).

The Number and Currency Formats represent the amount and currency of the set menu
items and make-a-meal items available when participants were exploring the set menu,
ordering set menu and making a meal. On the Australian version web site, the currency
was in Australian Dollars (AUD). On the Chinese version web site, the currency was in
Ren Ming Bi (RMB). On the International version web site, the currency was in
American Dollars (USD) (see Appendix 4 for details).

The Name Formats were used for participants to type their names when they carried out
the ‘make a booking’ task. On the Australian version web site, the Name Format used
was First Name, Middle Name, Last Name. On the Chinese version web site, the Name
Format used was Surname, Given Name, Given Name. On the International version web
site, the Name Format used was Title, Surname, First Name, Other Name, Preferred
Name (see Appendix 4 for details).
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3.3.3 Web Interface Elements
Different versions of Icons were used on each of the three web site versions in the pilot
study. The graphic Icon was in the form of a button, e.g. an Icon with the word ‘Add To
Trolley’. On the Australian version web site, light blue with dark blue Australian
English words were used within the Icons. On the Chinese version web site, orange with
black Mandarin characters were used within the Icons. On the International version web
site, dark blue with white International English words were used within the Icons (see
Appendix 5B for details). The participants were asked if the use of Icons on the web site
versions was easy to understand (7 options) and whether the use of Icons brought about
expected actions (7 options).

Following the pilot study, revisions were carried out on the Icons for the main study.
The reasons for these changes are discussed in Section 4.5. On the Australian version
web site, dark blue with white Australian English words were used within the Icons. On
the Chinese version web site, gold with black Mandarin characters were used within the
Icons. On the International version web site, dark grey with white American English
(International English) words were used within the Icons (see Appendix 5C for details).
The colours used for the Icons, Hypertext Links, Navigation Bar, Search Tool and web
site theme were intended to represent the different cultures and their practices. For
instance, the colour “blue” was used because it can be associated with the blue in the
Australian flag. Bright colours like red, orange, yellow, green or gold etc., in particular
the colour “red”, brings good luck in the Chinese culture. The colour “grey” was used
since it is a neutral colour and can be receptive by cultures other than the Australian and
the Chinese.
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Symbols were used on each of the three web site versions. For the pilot study, on the
Australian version web site, Symbols were used to indicate halal, vegetarian and meat
menu items. On the Chinese version web site, Symbols indicated vegetarian and beef
menu items. On the International version web site, Symbols indicated halal and
vegetarian menu items (see Appendix 5B for details). The participants were asked to
explore the set menu and asked if the use of Symbols on the web site versions assisted
them when completing the tasks assigned (7 options). Following the pilot study,
revisions were carried out on the sets of Symbols for use in the main study (see
Appendix 5C for details).

3.3.4 Web Design Elements
Colour was used as a variable on each of the three web site versions by being able to
select different coloured tablecloths. For the pilot study, all versions of the web site used
the same colour options, namely red, blue, yellow, green, orange, pink, purple, white,
black, grey and brown (see Appendix 5B for details). The participants were asked to
‘make-a-meal’ and go to the ‘meal table’ where they chose their preferred tablecloth
colour. They were also asked if the ability to choose Colours to suit their preferences
made visiting the web site versions a more pleasant experience (7 options).

Revisions were carried out on the Colours for the main study after the pilot study.
For the main study, on the Chinese version web site, the only colour option was white
(see Section 4.5 for reasons). The colour “white” was used for the tablecloth on the
Chinese version web site because that is the practice in Chinese restaurants, while there
was no designated colour used for the tablecloths in Australian restaurants and
American restaurants. On the Australian and the International web site versions, the
same colour options remained (see Appendix 5C for details).
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Hypertext Links were used on each of the three web site versions. Hypertext Links are
words which navigate users from one place to another on the web site versions and the
colour of the words differentiate their roles on each of the three web site versions. For
the pilot study, red was used within the Hypertext Links on all versions of the web site
(see Appendix 5B for details). The participants were asked if the Hypertext Links were
clear in directing them to the information they needed on the web site versions (7
options).

For the main study, the colour of the Hypertext Links was changed (see the explanation
for colour change in Icons). While all were red in the pilot study, these were altered to
blue within the Hypertext Links on the Australian version web site and grey within the
Hypertext Links on the International version web site. The Chinese version web site
Hypertext Links colour remained in red (see Appendix 5C for details).

A Navigation Bar was used on each of the three web site versions. In the pilot study, all
versions of the web site had a blue theme colour with white words or characters within
the Navigation Bar (see Appendix 5B for details). The participants were asked if the
Navigation Bar was instructive in guiding them to the information they needed on the
web site versions (7 options).

For the main study, on the Chinese version web site, the Navigation Bar was changed
(see the explanation for colour change in Icons) to red theme with white Mandarin
characters and on the International version web site, grey theme with white American
English (International English) words were used within the Navigation Bar. The
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Navigation Bar colour remained in blue theme with white Australian English words on
the Australian version web site (see Appendix 5C for details).

A Search Tool was used on each of the three web site versions. A different colour
scheme for the Search Tool was used on each of the three web site versions. For the
pilot study, on the Australian version web site, a blue theme colour with red and black
Australian English words were used within the Search Tool. On the Chinese version
web site, a blue theme colour with red Mandarin characters and black English words
were used within the Search Tool. On the International version web site, a blue theme
colour with red and black International English words were used within the Search Tool
(see Appendix 5B for details). The participants were asked if the Search Tool was
helpful when finding information they needed on the web site versions (7 options).

For the main study, the colours within the Search Tool were changed (see the
explanation for colour change in Icons). On the Australian version web site, blue theme
with black Australian English words was used. On the Chinese version web site, dark
red and dark green theme with black Mandarin characters were used. On the
International version web site, grey theme with black American English (International
English) words was used (see Appendix 5C for details).

3.3.5 Dependent Variables
The dependent variables were measured in terms of participant performance and
preferences. These included web task responses, web design responses and open-ended
survey responses (see Section 4.4 and Section 6.4).
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3.4 RESEARCH QUESTIONS AND HYPOTHESES
Research questions and hypotheses were developed from the literature review. The
initial broad research question was:
Are there differences in usability of web sites for users from different cultures?

To address this question, participants were assigned to different groups to evaluate a
localised and internationalised version of a web site as explained in Table 3.1. Three
general hypotheses were thus formulated:

H1: An Australian (Localised) version of a web site is more usable than an
Internationalised version for Australian users.

H2: A Chinese (Localised) version of a web site is more usable than an
Internationalised version for Chinese users.

H3: An Internationalised version of a web site is more usable than an Australian
(Localised) version for users other than Australians and Chinese.

In addition to these general hypotheses, hypotheses were formulated related to the
specific usability tasks and aspects of the questionnaire:

Language (see Section 2.3.1.2)
H4: A web site in Australian English is more usable to an Australian user than a web
site in International English.
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H5: A web site in Mandarin is more usable to a Chinese user than a web site in
International English.

H6: A web site in International English is more usable to a non-Australian user and a
non-Chinese user than a web site in Australian English.

Religion (see Section 2.3.1.3)
H7: There is a potential relationship between religion of the user and usability of a
web site (for example, a web site including an Islamic religious Symbol is more
usable to a Muslim user).

Culture (see Section 2.3.1.1)
H8: A web site which reflects Australian cultural items is more usable to an
Australian user than a web site which reflects International cultural items.

H9: A web site which reflects Chinese cultural items is more usable to a Chinese
user than a web site which reflects International cultural items.

H10: A web site which reflects International cultural items is more usable to a person
other than an Australian user and a Chinese user than a web site which reflects
Australian cultural items.

Web Design, Text and Web Interface Elements (see Table 3.2 and Figure 3.10)
H11: An Australian web site which uses a local version of web design, text and web
interface elements is more usable to an Australian user than an International web
site which uses International web design, text and web interface elements.
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H12: A Chinese web site which uses a local version of web design, text and web
interface elements is more usable to a Chinese user than an International web site
which uses International web design, text and web interface elements.

H13: An International web site which uses an International version of web design,
text and web interface elements is more usable to an International user than an
Australian web site which uses local web design, text and web interface elements.

3.5 METHOD OF DATA ANALYSIS
The data analysis methods included both quantitative and qualitative approaches. The
data collected consisted of demographic questions, performance measures for scenariobased web tasks, and an evaluation survey with 7-point Likert scale questions and
comments. For the ease of data analysis, the results of the 7-point Likert scale were
collapsed into three categories (Disagree, No Opinion and Agree) for the pilot study due
to the low number of participants and for the main study because of the granularity of
the variables measured, although the main study involved a large number of
participants. These categories were then converted to percentage values.

Prior to data analysis, preprocessing of data included the reduction of data complexity.
The quantitative data analysis, which enabled the objective measurements of variables
used a two-stage approach (see Tables 3.5a and 3.5b) for both the pilot study and the
main study. Stage 1 included descriptive statistics, the use of means and correlation
coefficient on some demographic factors (using Excel). Stage 2 used descriptive
statistics, means, paired t-tests, chi-square analyses and categorical regression analyses
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(main study only) (using SPSS). Further details of analysis are provided in Chapter 4
(Pilot Study) and Chapter 6 (Main Study).

Table 3.5a Method of Data Analysis – Stage 1
Statistical
Tests

Demographic
Factors

Web Site
Design
Responses

Web Site Task
Responses

Proportions

Gender,
Nationality,
Country Lived,
Identified Culture,
Years Living in
Australia Religion,
Mother Tongue,
Standard of
English

Icons, Actions,
Symbols,
Colours,
Hypertext
Links,
Navigation Bar,
Search Tool,
Language

Symbols,
Colours, Units
of Measure,
Address
Formats,
Telephone
Number
Formats, Date
and Time
Formats,
Number and
Currency
Formats, Name
Formats

Means

Age, Computer
Experience,
Computer Usage,
Web Experience,
Web Usage

Icons, Actions,
Symbols,
Colours,
Hypertext
Links,
Navigation Bar,
Search Tool,
Language

Correlation
Coefficient

Age, Computer
Experience,
Computer Usage,
Web Experience,
Web Usage

PostExperiment
Interview
Responses
Icons, Actions,
Symbols,
Colours,
Hypertext
Links,
Navigation
Bar, Search
Tool,
Language

Open-Ended
Survey
Responses
Comments
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Table 3.5b Method of Data Analysis – Stage 2
Statistical Tests

Demographic
Factors

Web Site Design
Responses

1st Order
Constructs

Data Categories

Likert Scale of 1-3

Proportions

Mother Tongue,
Religion,
Dominant Culture

Icons, Actions, Symbols,
Colours, Hypertext Links,
Navigation Bar, Search
Tool, Language

Means

Icons, Actions, Symbols,
Colours, Hypertext Links,
Navigation Bar, Search
Tool, Language

1st Order
Constructs
Paired t-test

Likert Scale of 1-3

Chi-square

Standard of
English, Gender

Categorical
Regression (main
study only)

Standard of
English, Gender

2nd Order
Constructs
Chi-square

Data Categories

Categorical
Regression (main
study only)
Paired t-test

Mother Tongue,
Religion,
Dominant Culture,
Overall Culture

Web Site Task
Responses

Post-Experiment
Interview
Responses

Open-Ended
Survey
Responses

Icons, Actions, Symbols,
Colours, Hypertext Links,
Navigation Bar, Search
Tool, Language
Icons, Actions, Symbols,
Colours, Hypertext Links,
Navigation Bar, Search
Tool, Language
Icons, Actions, Symbols,
Colours, Hypertext Links,
Navigation Bar, Search
Tool, Language
Likert Scale of 1-3
Icons, Symbols, Colours,
Navigation Bar, Hypertext
Links, Search Tool
Icons, Symbols, Colours,
Hypertext Links, Navigation
Bar, Search Tool,
Language
Icons, Symbols, Colours,
Hypertext Links, Navigation
Bar, Search Tool,
Language

Symbols,
Colours, Text
Elements (refer
to list below)
Symbols,
Colours, Units of
Measure,
Address
Formats,
Telephone
Number
Formats, Date
and Time
Formats,
Number and
Currency
Formats, Name
Formats

Comments

Icons, Actions,
Symbols,
Colours,
Hypertext Links,
Navigation Bar,
Search Tool,
Language
(pilot study only)

Comments

For analysis purposes, Mother Tongue, Religion, Dominant Culture (Nationality,
Country Lived, Identified Culture and Years Living In Australia) were expressed as
percentages, after reductions of data complexity, as indicated in the data analysis matrix
(see Appendix 5A (Pilot Study and Main Study)) and data analysis variables (see
Appendix 5B (Pilot Study) and Appendix 5C (Main Study)).
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Qualitative methods provided analysis of the collected user comments from the online
experiment and interviews (for pilot study only). A content analysis was used to
determine specific themes in response to open-ended questions related to web sites and
tasks. The interviews facilitated a greater understanding of any potential problems with
the web sites (see Appendix 6 for Post-Experiment Interview Questions).

The qualitative analysis and quantitative analysis for both the pilot study and the main
study are detailed in the data analysis matrix table in Appendix 5A and the data analysis
variables tables in Appendix 5B and Appendix 5C.

3.6 CONCLUSION
This chapter described the methodology applied to both the pilot study and the main
study. The study design was described with the help of design overview, procedure and
data sources. The variables were explained for Demographics, Text Elements, Web
Interface Elements and Web Design Elements. The research questions and hypotheses
were listed. Lastly, the method of data analysis was discussed. The results of the pilot
study will be presented in Chapter 4, and the results of the main study will be discussed
in Chapters 5 and 6.
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Chapter 4
Pilot Study
4.1 INTRODUCTION
This chapter reports on an explorative pilot study investigating the impacts of culture on
web site design and usability in terms of localisation and internationalisation.
Localisation/internationlisation of web sites addresses issues concerning the
development of effective web sites for specific cultural groups or for a general
population of users. The study considers cultural differences among people in terms of
Dominant Culture, Language, and Religion (see Sections 2.3.1.1 - 2.3.1.3). The overall
structure of the research and the materials used were described in Chapter 3.

This pilot study, conducted over a period of two months from January to February 2007
with a limited number of participants, was carried out as a trial of the material,
procedures and analysis techniques to be used in the main study (Chapter 6), where
many more participants were involved. Due to the small number of participants, only
the qualitative results are discussed in detail in this chapter. Although it was not
expected that statistical analyses of the pilot study data would yield significant results,
the quantitative analyses were carried out to test the analysis procedures. The overall
results of these quantitative analyses are reported below but the details are in Appendix
10B. The chapter also discusses changes made to the web sites for the main study
(Chapter 6).

4.2 PARTICIPANTS
A total of 29 participants were recruited from various Australian and international
locations (Perth, Melbourne, New Zealand, Singapore, China, Sweden and USA). The
ages of participants ranged from 22 to 46 with the mean being 29.8 years. There were
15 male and 14 female participants. Participants were assigned to treatment groups
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based on their selected Preferred Language. There were three Preferred Language
options: Australian English, Mandarin and Other. Preferred Language was chosen in
this study for the assignment process even though the participants’ selection of
Preferred Language may have been different to their Mother Tongue (see Section 3.3.1).
This assignment process resulted in 14 being in an Australian group (Group 1), 9 in a
Chinese group (Group 2) and 6 in an Other (International) group (Group 3) (see Figure
4.1). Based on this assignment, these groups are referred to as the “Australian”,
“Chinese” and “International” groups. Due to the participant recruitment method, via
university student contacts (see Appendix 7), it was reasonable to assume that
participants selecting ‘Other’ for Preferred Language would be familiar with
International English (see Section 4.4.1).

Figure 4.1 Proportion of Preferred Language selected by participants

4.3 REDUCTION OF DATA COMPLEXITY
The coding of response options to demographic questions and web design questions in
the online experiment was carried out by converting selected options to numerical
values, as explained in Section 3.5. The collected data was entered into an Excel file to
enable quantitative data analysis. The data reduction stage of the analysis consisted of
the coding of the options for Religion, and the different reasons and “rules” for deriving
the integrated categories of Dominant Culture and Icons, through the concatenation of
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participant and web site variables (see Figure 3.10) from the questions. For example,
although there were seven alternative responses for Religion (Buddhism, Christianity,
Hinduism, Islam, Judaism, None, Other), these were collapsed into five alternatives
(Buddhism, Christianity, Islam, None, Other) as there were no responses to Hinduism
and Judaism. Therefore, the initial combination taxonomy before adjustment was seven
but after the “rules” had been set and applied, it was five. These five integrated option
alternatives (Buddhism, Christianity, Islam, None, Other) are known as the First Order
Integrated Category for Religion. As there were two web design items pertaining to
Icons (Icons: D5 and Actions: D6), these were combined and resulted in an Integrated
Category for Icons. Similarly, Mother Tongue (language aspect of an individual’s
culture originally) represented the language variable for the purpose of analysis (see
Section 3.3.1).

4.4 ANALYSIS
The analyses comprised both qualitative and quantitative methods. The qualitative
analysis included data from the web task responses, post-experiment interview
responses and open-ended survey responses, whereas the quantitative analysis used data
from the demographic questions and the web design responses. Due to the small
participant numbers in the pilot study, the results from the quantitative analysis were
indicative only, but the trialling of the analysis process was important. Another
important aspect of the pilot study was the results derived from the interviews via
qualitative analysis, especially with respect to changes to the web site versions. The
results from the quantitative and the qualitative analyses are presented and explained in
the following sections.
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4.4.1 Demographic Factors
Three demographic factors identified the participants’ culture: Dominant Culture,
Mother Tongue and Religion (see Section 3.3.1 for details).

The Dominant Culture of the participants is depicted in Figure 4.2. More than half the
participants (55%) selected Other (International) as their Dominant Culture. This figure
contrasts with less than one-quarter (21%) selecting Other (International English) as
their Preferred Language (see Figure 4.1).

Figure 4.2 Dominant Culture of the participants

The Mother Tongue selected by participants is represented in Figure 4.3, which shows
that more than half of the participants speak Mandarin (52%) yet almost half (48%)
selected Australian English as their Preferred Language (see Figure 4.1). Figure 4.4
illustrates this disparity between participants’ Mother Tongue and their Preferred
Language. This may indicate that, when using a web site, participants are more likely to
expect to use English, as this is the dominant web language internationally (Statistics,
2010). For this reason, this study allocated participants to cultural groups based on
Preferred Language, since it is web site behaviour that is being studied. Therefore, in
this pilot study phase, more participants carried out the web tasks on the Australian web
site than either the Chinese or International web sites.
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Figure 4.3 Mother Tongue of the participants

Figure 4.4 Disparity between Mother Tongue and Preferred Language of the
participants

The Religion of the participants is represented in Figure 4.5, with the highest number of
participants being Christians (41%). Figure 4.6 shows that more than half (58%) of the
participants have spent their lives in countries other than Australia or China. An analysis
of the relationship between Country and Religion is provided in Appendix 10B.
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Figure 4.5 Religion of the participants

Figure 4.6 Country in which participants
spent most of their lives

Other demographic factors of the participants are shown in Tables 4.1a and 4.1b. Table
4.1a shows that the average number of years that respondents have been using
computers is 14.7 and using the web is 10.7. Table 4.1b indicates that the average
number of hours per week spent using computers is 40.7 and using the web is
23.3.These figures indicate that the participants are very experienced and heavy users of
computers and the web.

Table 4.1a Average Number of Years Using Computers and the Web
Variables
Computer Experience
Web Experience

Means
14.7
10.7

Standard Deviation
5.9
3.2

Table 4.1b Average Number of Hours Per Week Spent Using Computers and the Web
Variables
Computer Usage
Web Usage

Means
40.7
23.3

Standard Deviation
27.3
16.9
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Based on these demographic factors of the participants, the relationships between
participant Age and Computer Experience, Web Experience, Computer Usage, and Web
Usage are illustrated in Figures 4.7a-d. Pearson’s correlation coefficient was used to
measure the extent of these linear relationships.

Figure 4.7a Relationship between participant Age and Computer Experience

Figure 4.7b Relationship between participant Age and Web Experience

107

Figure 4.7c Relationship between participant Age and Computer Usage

Figure 4.7d Relationship between participant Age and Web Usage

The Age of the participants appears to have a moderate positive impact on Computer
Experience (r = 0.59, p < 0.05) and Web Experience (r = 0.31, p < 0.05) (see Figure 4.7a
and Figure 4.7b). However, there was no correlation between the Age of the participants
and Computer Usage (r = 0.08, p < 0.05) and Web Usage (r = 0.01, p < 0.05) (see Figure
4.7c and Figure 4.7d). This could be due to the small number of participants in the pilot
study.
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4.4.2 Web Design Items
Responses from two sources were collected. The survey collected responses from eight
questions with a Likert-scale (closed-ended) related to some web tasks plus one question
asking for comments (open-ended) during the experiment. The interviews collected
responses from the same eight questions without a Likert-scale and the same question
asking for comments after the experiment. These same questions were used for the
interviews to obtain a clearer understanding of the responses from the experiment. Openended survey responses, post-experiment interview responses, web task responses and web
design responses were collected from the three groups: (i) Group 1 (Australian) participants
(visiting Australian and International web sites); (ii) Group 2 (Chinese) participants
(visiting Chinese and International web sites); (iii) Group 3 (International) participants
(visiting International and Australian web sites).

A content analysis of these comments revealed common positive and negative themes
which were analysed using Excel. The themes were analysed with ‘1’ representing a
comment present and ‘0’ representing no comment present (see Appendix 5B). The sum of
‘1’s is expressed as a percentage. From these percentages, positive, neutral and negative
ratings of the open-ended survey responses themes and post-experiment interview
responses themes were arranged in three lists from the most frequent to the least frequent
comments in each list in Appendices 10A.1, 10A.3 and 10A.5 (a-d).
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Similarly, the tasks were analysed with ‘1’ representing a response and ‘0’ representing no
response. Again, the sum of ‘1’ is expressed as a percentage. Web task responses to web
task items are displayed for the same web site versions by the same participant groups in
Appendices 10A.1e, 10A.3e and 10A.5e. The figures represent responses to the web tasks
of selecting ingredients when making a meal and selecting a set menu or make-a-meal (see
Appendix 5B and Appendix 5C), and making a booking (see Appendix 5B and Appendix
5C for explanation of codes). Appendices 10A.2, 10A.4 and 10A.6 provide descriptive
statistics on the Likert-scale responses to the close-ended survey questions for web design
items.

The main problems that participants found with the web sites were: inadequate instructions;
ambiguous labels on Icons; and non-intuitive navigation. As a result, some participants did
not assess the second assigned web site. In these cases, their comments on the first web site
visited were used to improve the materials and protocols for the main study. The main
concerns reported by each group are shown in the tables and discussion in the following
sections.

4.4.3 Comparison between Groups
Mean percentage of positive responses on web design items are shown in Table 4.2a. The
results indicate that both Group 1 (Australian) participants and Group 2 (Chinese)
participants preferred the web design items for the International web site than those for the
Australian web site and Chinese web site respectively. However, Group 3 (International)
participants preferred the web design items for the International web site than those for the
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Australian web site. The paired t-test in Appendix 10A shows the significance of the
differences in means.

Table 4.2a Mean percentage of positive responses on web design items
Web Site Version

Group
1 (Australian)
2 (Chinese)
3 (International)

Australian

Chinese

International

68.75

NA

75.00

NA

90.38

94.50

77.13

NA

81.38

Table 4.2b presents details of the percentages of positive and negative comments on the
web design items from the post-experiment interviews for: (i) the Australian and the
International web site versions by Group 1 (Australian) participants; (ii) the Chinese and
the International web site versions by Group 2 (Chinese) participants; and (iii) the
International and the Australian web site versions by Group 3 (International) participants.

Table 4.2b Ratings of comments on web design items from post-experiment interview
responses
Comments
D1
D2
D3
D4
D5
D6
D7
D8

Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative

Group 1
(Australian)
Australian
International
Web Site
Web Site
50%
64%
36%
14%
57%
71%
21%
21%
14%
21%
100%
100%
71%
79%
21%
21%
64%
64%
36%
21%
43%
36%
43%
43%
86%
71%
43%
43%
57%
43%
43%
57%

Group 2
(Chinese)
Chinese
International
Web Site
Web Site
100%
78%
44%
33%
56%
56%
33%
44%
44%
67%
44%
22%
22%
44%
56%
33%
67%
67%
22%
22%
44%
44%
22%
22%
56%
56%
44%
44%
44%
44%
33%
33%

Group 3
(International)
International
Australian
Web Site
Web Site
67%
67%
33%
0%
50%
50%
17%
17%
0%
0%
83%
83%
67%
67%
17%
0%
50%
50%
17%
17%
0%
17%
33%
33%
50%
50%
33%
33%
17%
33%
33%
33%
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The results indicate some differences between levels of agreement with the survey items for
different web site versions (see Table 4.2a). Group 1 (Australian) participants surprisingly
gave equivalent or more positive responses to the International than the Australian version,
except for item D6. Group 2 (Chinese) also generally favoured the International version,
apart from item D1. The participants in Group 3 (International) had similar responses to
both versions viewed, except that they gave a higher rating to item D2 for the Australian
version and gave a stronger rating to item D5 for the International version.

The preference for the internationalised versions by Group 1 (Australian) and Group 2
(Chinese) participants, and preference by Group 3 (International) participants for the
Australian version may be because they are experienced and heavy users of the web (see
Table 4.1a and Table 4.1b). Besides that, in each case, the participants had some practice
with the first web site visited (localised version for the Australian group and Chinese group
respectively), which may explain why they found the second web site visited
(internationalised version) easier. The International group visited the International web site
version first and the Australian web site version second, perhaps influencing their
preference for the Australian version. An important consideration relating to all groups is
that the web site version targeted at that group was the first version (of the pair) that they
visited. This may have a primacy effect on participant comments, with some comments
collected during viewing of the second site being comparative (e.g. “easier to use”).
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4.5 REVISION OF MATERIALS AND PROTOCOLS FROM PILOT STUDY FOR
MAIN STUDY
Based on the pilot study results, the web site prototypes were revised for the main study.
Appendix 8A (Pilot) shows the web site versions prior to the changes made to them while
Appendix 8B (Main) shows the web site versions after the changes. Instructions were
developed for the Australian version web site (Appendix 9A), the Chinese version web site
(Appendix 9B) and the International version web site (Appendix 9C). These instructions
were provided on the web site versions to guide participants through the entire
experimental process for the main study, as a response to some problems experienced in the
pilot phase.

The results from the pilot study indicate that the procedures and materials were suitable for
the main study, following specific modifications. The materials and procedures were
revised as follows.
1. More instructions for participants were added in order to reduce the chance of “missing
out” the second web site version during the online experiment.
2. More instructions were also added to guide participants through the sequence of the
experiment.
3. The differences among Australian, Chinese and International web site versions in
terms of theme, Navigation Bar, Hypertext Links, Search Tool, Language, Icons,
Colours and Symbols were made more distinct based on their associations with the
respective cultures in this research (see Section 3.3.2, Section 3.3.3 and Section 3.3.4),
as follows:
a. Australian version web site
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•

Theme: Blue (banner or mouseover: picture of kangaroo)

•

Navigation Bar: Blue theme with white Australian English words

•

Hypertext Links: Blue Australian English words (visited: red)

•

Search Tool: Separate from information on the navigation bar (blue theme
with black Australian English words)

•

Language: Australian English

•

Icons: Dark blue with white Australian English words

•

Colours (tablecloth): Red, blue, yellow, green, orange, pink, purple, white,
black, grey, brown

•

Symbols: Vegetarian, halal, meat

b. Chinese version web site
•

Theme: Dark red and dark green (banner or mouseover: picture of Chinese
roof)

•

Navigation Bar: Red theme with white Mandarin characters

•

Hypertext Links: Red Mandarin characters (visited: dark green)

•

Search Tool: Separate from information on the navigation bar (dark red
and dark green theme with black Mandarin characters)

•

Language: Mandarin

•

Icons: Gold with black Mandarin characters

•

Colours (tablecloth): White

•

Symbols: Vegetarian, beef

c. International version web site
•

Theme: Grey (banner or mouseover: picture of flags from English
speaking countries)
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•

Navigation Bar: Grey theme with white American English (International
English) words

•

Hypertext Links: Grey American English (International English) words
(visited: black)

•

Search Tool: Separate from information on the navigation bar (grey theme
with black American English (International English) words)

•

Language: American English

•

Icons: Dark grey with white American English (International English)
words

•

Colours (tablecloth): Red, blue, yellow, green, orange, pink, purple, white,
black, grey, brown

•

Symbols: Vegetarian, halal

4. Other revisions made to the web sites were:
a. Navigation was made easier with larger, clearer and more intuitive words on
buttons;
b. Larger symbols next to item images;
c. Short symbol descriptions to explain what each represent;
d. Separate search tool from the restaurant information and an ingredient search
included as part of Search Tool;
e. Enabled browsing of the different food categories from every page;
f. Enabled ordering of “Appetizers” category;
g. Use of “Home” instead of “Welcome” for main page;
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h. Use of mock-up personal information required from users in the booking section
and improvement in some Chinese words for e.g. 存储 cún chŭ for “save”
instead of 蓄积 xù jī.

4.6 CONCLUSION
This chapter described the pilot study undertaken to further understand the factors
contributing to localisation and internationalisation of web sites and to test the
methodology to be applied in the main study. The results from the pilot study indicate that
the procedures and materials were suitable for the main study, following specific
modifications. Due to the small number of participants, most statistical results were not
significant, confirming that a larger number of participants were required for the main
study. The pilot study was very effective in developing enhanced materials and procedures
for the main study (Chapter 6).
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Chapter 5
Demographics of Participants in Experimental Groups
5.1 INTRODUCTION
This chapter describes the demographics of participants in the three experimental groups in
the main study phase of this research. An overview of participants is provided. An analysis
of the demographic factors is carried out in terms of reviewing the data obtained for each of
the demographic variables. Some key comparisons between variables from different sets
are provided together with a summary of key aspects of the results from the evaluation of
the data collected and the principal associations between variables from different sets.
Lastly, the demographic factors are summarised.

5.2 OVERVIEW OF PARTICIPANTS
The participants were recruited from different cultures and allocated into one of three
groups based on their stated language preference because Preferred Language was selected
as the dominant aspect of culture for the demographic represented by the participants,
despite differing from their Mother Tongue (see Section 3.2.1 for details).

Initially, the URL to participate in the study was emailed to those who requested it when
they responded to an advertisement (Appendix 11A) to recruit participants. Subsequently,
the URL was included in the advertisement to enable more participants to respond without
the need to request the URL.
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In order to ensure independent observations, the participants recruited for the pilot study
were not used again in the main study. Participants in the main study were aged between 18
and 70 years (mean of 36.4 years). There were 197 male and 104 female participants
recruited. It was not possible to achieve a gender balance because of the recruitment
method without extending the period of recruitment to an unreasonable duration. See
Appendices 5A to 5E for information provided to each participant.

5.3 DEMOGRAPHIC FACTORS
This research is aimed at a better understanding of an internationalised web culture. The
rationale is that many people have relocated from their place of birth in the last twenty
years, as a result of job and educational opportunities in other countries. Since the
development of the web also occurred during the last two decades, when relocation was
increasing, the English language was also increasing its influence. This is a result of the
web originating in the US and web sites using English as the main means of disseminating
information online (Statistics, 2010). This is evident especially among younger people who
grew up using computers and the web, although some may be residing in their birth
countries. Thus, in this experiment there was a higher chance of obtaining a multicultural
sample, because of the movement of people within the region and the recruitment method
(see Section 3.3.1 and Section 4.3).
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There is a need to be clear about the nature of the participants in this experiment, in terms
of the participant variables that have been explained in Section 3.3.1. The structure of this
section corresponds with the content of these demographic factors. Section 5.3.1 reviews
the data obtained for each of the demographic variables before the reduction of data
complexity in Section 6.3. They are discussed in sets. The summary for each set of variables
includes:
a) a table and/or graph of data for each variable (plus SD and Mean, where appropriate)
and brief comments on these results;
b) tables for results of each variable (in this set) divided into the Preferred Language
based groups and brief comments on these results; and
c) comparisons between the variables within the set (e.g. correlations, chi-square,
scatter plots) and brief comments on these results.
The sets are as follows.
A. Language (this set is treated first because Preferred Language is the basis for the
formation of the groups) (see Section 2.3.1.2):
•

Preferred Language

•

Mother Tongue

•

Standard of English

B. Religion (see Section 2.3.1.3):
•

Religion

C. Dominant Culture (see Section 2.3.1.1):
•

Identified Culture
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•

Nationality

•

Country Lived

•

Years Living In Australia

D. Age and Gender:
•

Age

•

Gender

E. Computer and Web:
•

Computer Experience

•

Computer Usage

•

Web Experience

•

Web Usage

Section 5.3.2 provides some key comparisons between variables from different sets.
Section 5.3.3 provides a summary of key aspects of the results from Sections 5.3.1 and
5.3.2

5.3.1 Results for Sets of Demographic Variables
A. Language
As mentioned before, the allocation of participants to groups was via their Preferred
Language. Hence, Preferred Language is a key variable in consideration of other variables
involved in the demographic factors.
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Recruitment was continued until there were balanced groups, each numbering
approximately 100 participants. The total of 301 participants resulted in 99 being in the
Australian group (Group 1), 98 in the Chinese group (Group 2) and 104 in the Other
(International) group (Group 3) (see Section 4.2 for explanation). Figure 5.1 indicates the
percentage of Preferred Language selected by participants in each Group.

Figure 5.1 Proportion of Preferred Language selected by participants

The Mother Tongue of the participants is shown in Figure 5.2. These results indicate that
almost half of the participants’ Mother Tongue is Mandarin (47%). However, only onethird (33%) selected Mandarin as their Preferred Language.
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Figure 5.2 Mother Tongue of the participants

Figure 5.3 illustrates the disparity between participants’ Mother Tongue and their Preferred
Language.

Figure 5.3 Disparity between Mother Tongue and Preferred Language of the participants

More participants chose Australian English or International English as their Preferred
Language than may be expected from the data for Mother Tongue. This may mean that,
when using a web site, participants are more likely to feel part of an international culture
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and anticipate using English, as this is the global dominant web language (Statistics, 2010).
Based on this rationale, this study assigned participants to cultural groups according to
Preferred Language, as it is web site behaviour that is being investigated. Thus, in the
following analysis of other demographic variables (besides Mother Tongue), the sample
will be discussed as a whole, followed by the Preferred Language based groups (Australian,
Chinese and Other (International)).

The comparison of Mother Tongue and Preferred Language (Table 5.1a) shows that, of
those who preferred Australian English, some participants speak Mandarin and other
languages although the Mother Tongue of the majority is Australian English. All of those
who preferred Mandarin also nominated it as their Mother Tongue. However, among those
who preferred International (American) English, are a very significant number of
participants whose Mother Tongue is Mandarin.

Table 5.1a Mother Tongue of participants grouped by Preferred Language
Preferred Language

Mother Tongue
Australian English

Australian English

Mandarin

International (American) English

Number of
Participants
80

Mandarin

5

Other

12

Australian English

0

Mandarin

98

Other

0

Australian English

0

Mandarin

38

Other

66
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A chi-square analysis of the relationship between Preferred Language and Mother Tongue
for all participants is given in Table 5.1b. This shows that there is a strong association (p <
0.01).

Table 5.1b Chi-square analysis of Preferred Language and Mother Tongue (all groups and
web sites)
Chi

df

Sig.

354.943

6

.000**

** = Significant association at p < 0.01

The self-reported Standard of English results are displayed in Figure 5.4. The majority of
participants in all groups are good (38%) or excellent (36%) in English.

Excellent
36%

Poor
4%

Fair
22%

Good
38%

Figure 5.4 Standard of English of the participants

A classification of Standard of English by Preferred Language indicates that those who
preferred Australian English and International (American) English have a higher number of
participants who are good or excellent in English than participants who preferred Mandarin
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(Table 5.2a). This shows that there is a strong correlation between Standard of English and
Preferred Language for the Australian group and International group. For the participants
who are fair or poor in English, the highest number of participants is among those who
preferred Mandarin.

Table 5.2a Standard of English of participants grouped by Preferred Language
Preferred Language

Australian English

Mandarin

International (American) English

Poor

Number of
Participants
0

Fair

1

Standard of English

Good

31

Excellent

67

Poor

10

Fair

39

Good

42

Excellent

7

Poor

3

Fair

27

Good

41

Excellent

33

A chi-square analysis of the relationship between Preferred Language and Standard of
English to investigate the general association for all participants is provided by Table 5.2b.
This indicates that there is a significant association for all participants (p < 0.01). This
explains that the Preferred Language of participants has a strong relationship with their
Standard of English. This is important with respect to the results for each group on some of
the web tasks (discussed in Section 6.4.2).
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Table 5.2b Chi-square analysis of Preferred Language and Standard of English (all groups
and web sites)
Chi
100.144
** = Significant association at p < 0.01

df

Sig

6

.000**

B. Religion
The Religion of the participants is depicted in Figure 5.5. Almost half of the participants
did not identify with any Religion (44%).

Islam
7%
Hinduism
3%
Christianity
23%

Other
14%
None
44%

Buddhism
9%

Figure 5.5 Religion of the participants

As the participants were assigned into cultural groups based on their Preferred Language,
an analysis of Religion by Preferred Language is shown in Table 5.3a. This reveals that the
Australian English group has the highest number of participants with no religion. Those
who chose International (American) English have the highest number of participants who
identify with Christianity (slightly higher than for the Australian English group).
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Table 5.3a Religion of participants grouped by Preferred Language
Preferred Language

Number of
Participants
56

Religion
None

Australian English

Mandarin

International (American) English

Buddhism

5

Christianity

28

Hinduism

1

Islam

1

Other

8

None

44

Buddhism

5

Christianity

12

Hinduism

0

Islam

0

Other

26

None

33

Buddhism

7

Christianity

29

Hinduism

8

Islam

19

Other

8

A chi-square analysis of the relationship between Preferred Language and Religion to
observe the general association for all participants is provided by Table 5.3b. Overall, there
is a strong association between Preferred Language and Religion (p < 0.01).

Table 5.3b Chi-square analysis of Preferred Language and Religion (all groups and web
sites)
Chi
82.980
** = Significant association at p < 0.01

df

Sig

10

.000**
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C. Dominant Culture
The Identified Culture nominated by participants is depicted in Figure 5.6. Almost half of
the participants identified with the Chinese culture (49%).

Other
25%

Australian
26%

Chinese
49%

Figure 5.6 Identified Culture of participants

A categorisation of Identified Culture by Preferred Language (Table 5.4a) shows that the
vast majority of those who preferred Australian English identified with the Australian
culture. All those participants who preferred Mandarin identified with the Chinese culture.
Many of those who preferred International (American) English identified with Other
cultures, although a noticeable number among those participants identified with the Chinese
culture. Hence, Preferred Language appears to be a good surrogate for ‘culture’ for the
Australian and Chinese groups. Within the International group, there is a very significant
influence of Chinese culture.
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Table 5.4a Identified Culture grouped by Preferred Language
Preferred Language

Number of
Participants
79

Identified Culture
Australian

Australian English

Mandarin

International (American) English

Chinese

8

Other

12

Australian

0

Chinese

98

Other

0

Australian

0

Chinese

40

Other

64

A chi-square analysis of the relationship between Preferred Language and Identified
Culture for all participants is given in Table 5.4b. This indicates that there is a significant
association between Preferred Language and Identified Culture (p < 0.01).

Table 5.4b Chi-square analysis of Preferred Language and Identified Culture (all groups
and web sites)
Chi
336.028
** = Significant association at p < 0.01

df

Sig

4

.000**

The Nationality of participants is portrayed in Figure 5.7. Participants from Other (67%)
nationalities constitute a dominant proportion. This indicates that the sample for this
experiment is dominated by people who have nationalities other than Australian or Chinese.
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Australian
28%
Chinese
5%

Other
67%

Figure 5.7 Nationality of participants

A breakdown of Nationality by Preferred Language reveals that a vast majority of those
who preferred Australian English are from Australia, while a handful is from other
nationalities. Most of those who preferred Mandarin are from other nationalities, together
with a small number of participants from China. This is potentially a significant aspect of
this group, although participants may have Chinese ethnicity but not Chinese Nationality.
All those who preferred International (American) English are from other nationalities
(Table 5.5a). Hence, this appears to be an internationalised sample.

Table 5.5a Nationality grouped by Preferred Language
Preferred Language

Australian English

Mandarin

International (American) English

Australian

Number of
Participants
84

Chinese

0

Other

15

Nationality

Australian

0

Chinese

16

Other

82

Australian

0

Chinese

0

Other

104
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A chi-square analysis of the relationship between Preferred Language and Nationality to
investigate the general association for all participants is provided in Table 5.5b. Overall,
there is a significant association between Preferred Language and Nationality (p < 0.01).

Table 5.5b Chi-square analysis of Preferred Language and Nationality (all groups and web
sites)
Chi
265.429
** = Significant association at p < 0.01

df

Sig

4

.000**

The Country where participants spent most of their lives is illustrated by Figure 5.8. This
indicates that 61% of the participants have spent their lives in countries other than Australia
or China.

Figure 5.8 Country in which participants spent most of their lives
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An itemisation of Country by Preferred Language indicates that a majority of those who
preferred Australian English spent most of their lives in Australia, while a minority has
lived in other countries. Many of those who preferred Mandarin have lived in countries
besides China. All those who preferred International (American) English lived in other
countries (Table 5.6a). This is a very similar pattern to that for Nationality, hence there is
likely to be a very strong correlation between Nationality and Country, indicating that, in
future, one of those variables could be dispensed with.

Table 5.6a Country where participants spent most of their lives grouped by Preferred
Language
Preferred Language

Number of
Participants
84

Country
Australia

Australian English

Mandarin

International (American) English

China

0

Other

14

Australia

0

China

34

Other

64

Australia

0

China

0

Other

104

A chi-square analysis of the relationship between Preferred Language and Country to
observe the overall association for all participants is shown in Table 5.6b. There is a strong
association between Preferred Language and Country (p < 0.01).

Table 5.6b Chi-square analysis of Preferred Language and Country (all groups and web
sites)
Chi
306.261
** = Significant association at p < 0.01

df

Sig

6

.000**
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Years Living In Australia is not used to derive Dominant Culture because it only represents
those years lived in Australia and not the Country where most time is spent (see Section
3.3.1). The average number of Years Living In Australia of the Australian group is 16.1
years, with a standard deviation of 15.5 years. This indicates that the number of Years
Living In Australia vary to a large extent among participants in the Australian group.
Interestingly, there is only one participant who has lived in Australia for two years in each
of the other two groups (Chinese and International groups). Therefore, the average number
of Years Living In Australia was not computed for these two groups.

Figure 5.9 illustrates an overview of the number of Years Living In Australia by the
Australian group. It demonstrates the significant fact that many of the participants in the
Australian group (i.e. those who preferred Australian English) have spent very little time in
Australia. The percentage of this group who has spent less than three years in Australia was
38%, although 39% have lived in Australia for more than twenty years.
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Figure 5.9 Number of Years Living In Australia – Group 1 (Australian) participants

Dominant Culture is a derived variable, integrating the Identified Culture, Nationality,
Country Lived variables (see Section 3.3.1). The data for Dominant Culture is illustrated in
Figure 5.10. Other (International) cultures have the strongest presence among the
participants (60%).

Figure 5.10 Dominant Culture of the participants

134

A dissection of Dominant Culture by Preferred Language is provided by Table 5.7a. It
shows that most of those who nominated Australian English as their Preferred Language
identify with the Australian culture and a small number identify with the Chinese culture
and other cultures. More of those who preferred Mandarin identify with other cultures than
the Chinese culture, which is a potentially significant characteristic of this group. All of
those selecting International (American) English identify with cultures other than
Australian or Chinese.

Table 5.7a Dominant Culture of participants grouped by Preferred Language
Preferred Language

Dominant Culture
Australian

Australian English

Mandarin

International (American) English

Number of
Participants
83

Chinese

1

Other

15

Australian

0

Chinese

36

Other

62

Australian

0

Chinese

0

Other

104

A chi-square analysis of the relationship between Preferred Language and Dominant
Culture to investigate the general association for all participants is given in Table 5.7b.
Overall, there is a significant association between Preferred Language and Dominant
Culture (p < 0.01).

Table 5.7b Chi-square analysis of Preferred Language and Dominant Culture (all groups
and web sites)
Chi
300.978
** = Significant association at p < 0.01

df

Sig

4

.000**
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D. Age and Gender
The average Age of participants and the standard deviation value, for all participants, and
each group, is provided in Table 5.8. The Australian group has a slightly lower average age
than the overall average age of all participants and has a larger age variation among
participants. Conversely, the Chinese and International groups have a higher average age
than the overall average age of all participants, but have a smaller age variation among the
participants. This indicates that the Chinese and International groups have a more uniform
participant age on average.

Table 5.8 Average Age of participants
Group

Means

Standard
Deviation

Australian

31.8

13.1

Chinese

38.7

8.5

International

38.7

8.7

All

36.4

10.8
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Figure 5.11 illustrates the variation of Age of participants. The mean of 36.4 years indicates
a relatively mature sample, not dominated by young students.

Figure 5.11 Age of participants

The Gender of participants is displayed in Figure 5.12, with male participants forming the
majority (65%). The method and time available for recruitment of participants did not
permit the balancing of gender as well as the creation of almost equal groups (based on
Preferred Language).
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Female
35%

Male
65%

Figure 5.12 Gender of the participants

A division of Gender by Preferred Language shows that the dominant proportion of males
is similar for all groups (Table 5.9a).

Table 5.9a Gender of participants grouped by Preferred Language
Preferred Language
Australian English
Mandarin
International (American) English

Gender
Female

Number of
Participants
38

Male

61

Female

30

Male

68

Female

36

Male

68

A chi-square analysis of the relationship between Preferred Language and Gender to
examine the overall association for all participants is given in Table 5.9b. There is no
significant association between Preferred Language and Gender. This implies that the
Preferred Language of participants is not influenced by their Gender.
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Table 5.9b Chi-square analysis of Preferred Language and Gender (all groups and web
sites)
Chi
1.316
* = Significant association at p < 0.05
** = Significant association at p < 0.01

df

Sig

2

.518

E. Computer and Web
Table 5.10a indicates that, on average, participants have been using computers and using
the web for many years. Table 5.10b shows that, on average, participants spend many hours
per week using computers and using the web. These tables show that most of the
participants are very experienced and heavy users of computers and the web.

Table 5.10a Average number of years using Computers and the Web
Group

Computer Experience
Means

Web Experience

Standard Deviation

Means

Standard Deviation

Australian

15.5

6.9

10.2

4.0

Chinese

15.1

4.6

10.9

4.1

International

15.9

6.3

12.2

6.0

All

15.5

6.0

11.1

4.9

Table 5.10b Average number of hours per week spent using Computers and the Web
Group

Computer Usage
Means

Web Usage

Standard Deviation

Means

Standard Deviation

Australian

35.8

21.0

19.2

16.7

Chinese

15.5

10.0

10.8

8.0

International

23.2

16.7

16.5

15.0

All

24.8

18.5

15.5

14.2
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To further analyse the results, Group 1 (Australian) participants, Group 2 (Chinese)
participants and Group 3 (International) participants were each divided into high, medium
and low categories in terms of number of years using the web and number of hours per
week spent using the web but only the high and low categories are compared to highlight
the difference. The high web users fall within the range of 14-28 years and the low web
users fall within the range of 0-7 years for the number of years using the web.
Correspondingly, for the hours per week spent using the web, 19-120 hours per week are
spent by the high web users and 0-7 hours per week are spent by the low web users.

The high web users are compared with low web users for Group 1 (Australian) participants,
Group 2 (Chinese) participants and Group 3 (International) participants (Tables 5.11a-b).
All groups have used the web for many years and spent many hours per week using the web
on average. Group 3 (International) participants have the highest average in Web
Experience while Group 1 (Australian) participants have the highest average in Web Usage.
The groups are comparable with respect to web experience but the Chinese group has
considerably lower levels of web usage.

Table 5.11a Average years using the Web
Group

High Web Experience

Low Web
Experience

High Web Experience

Low Web
Experience
Standard Deviation

Means
Australian

16.0

5.7

2.1

1.6
1.1

Chinese

16.3

5.6

2.4

International

18.3

4.3

3.4

2.0

All

17.3

5.2

3.0

1.7
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Table 5.11b Average hours per week spent using the Web
Group

High Web Usage

Low Web Usage

High Web Usage

Means

Low Web Usage

Standard Deviation

Australian

32.9

5.0

18.3

2.1

Chinese

27.3

4.8

5.2

1.4

International

32.6

5.4

18.0

1.2

All

31.8

5.1

16.7

1.5

5.3.2 Comparisons between Variables from Different Sets
It is not possible to discuss here all the relationships between variables from the different
sets. Key comparisons have been chosen to further clarify the nature of participants in the
three groups. The initial comparisons selected investigate the relationships between:
•

Religion and Country (which was shown earlier to be highly correlated with
Nationality)

•

Identified Culture and Mother Tongue

•

Nationality and Mother Tongue

•

Country and Mother Tongue

•

Dominant Culture (a derived variable) and Mother Tongue.

The subsequent comparisons explore the relationships between:
•

Age and Computer Experience

•

Age and Web Experience

•

Age and Computer Usage

•

Age and Web Usage.
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A breakdown of Religion by Country (Table 5.12a) indicates that the participants who
spent most of their lives in countries other than Australia and China have the most number
of participants with no religion, or identify with Buddhism, Christianity, Islam and other
religions. None of the participants who spent most of their lives in Australia and China
identify with Hindusim and Islam. The most interesting point to note is that the largest
proportion of participants in each group has no religion.

Table 5.12a Religion of participants grouped by Country
Country

Religion
None

Australia

China

Other

Number of
Participants
51

Buddhism

2

Christianity

24

Hinduism

0

Islam

0

Other

7

None

16

Buddhism

3

Christianity

6

Hinduism

0

Islam

0

Other

9

None

65

Buddhism

23

Christianity

39

Hinduism

9

Islam

20

Other

26

A chi-square analysis was conducted on Country and Religion to examine the overall
association for all participants (Table 5.12b). In general, there is a significant association
between Country where participants spent most of their lives and their Religion (p < 0.01)
This association indicates that the religious beliefs adopted by participants is to a large
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extent influenced by the dominant Religion in the Country where they spent most of their
lives.

Table 5.12b Chi-square analysis of Country and Religion (all groups and web sites)
Chi

df

42.345
15
** = Significant association at p < 0.01

Sig
.000**

A chi-square analysis of Country and Religion (Table 5.12c) for the Australian and Chinese
groups showed that there is a significant association for the Australian group (p < 0.01)
This association shows that majority of the participants in the Australian group has to a
great extent adopted the dominant Religion in Australia, but the same cannot be said about
the Chinese group.

Table 5.12c Chi-square analysis of Country and Religion (Australian and Chinese groups)
Groups (Web Sites)

Chi

df

Sig

Australian

23.731

10

.008**

Chinese
3.090
* = Significant association at p < 0.05
** = Significant association at p < 0.01

3

.378

Table 5.12d indicates a classification of participants from countries other than Australia and
China by the Country where they spent most of their lives. There is a strong presence of
people from Singapore and Malaysia, which reflects the recruitment method. It also
corresponds with the sample showing a very ‘international’ character and the participants
being heavy users of computers and the web.
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Table 5.12d Country (Other) of participants
United Kindgom

Number of
Participants
1

Country (Other)

Malaysia

32

New Zealand

3

Kenya

1

Taiwan

3

Scotland

1

Indonesia

5

Zimbabwea

1

France

1

Singapore

102

Hong Kong

3

Cananda

1

Italy

1

America

16

India

1

Korea

1

Brunei

1

Philippines

2

Thailand

1

Vietnam

2

South Africa

1

Ireland

1

For the International group, a separate chi-square analysis was carried out using an
itemisation of the Country (Other) of participants. Table 5.12e shows that, in the
International group (Group 3) there is a significant association between the Country where
participants spent most of their lives (Other) and their religious beliefs (p < 0.01). This
association means the Country where participants spent most of their lives has a strong
influence on the religious convictions of the participants in the International group.

Table 5.12e Chi-square analysis of Other Countries and Religion (International Group)
Groups (Web Sites)

Chi

International
116.669
** = Significant association at p < 0.01

df

Sig

75

.001**
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A classification of Identified Culture by Mother Tongue (Table 5.13a) shows that the vast
majority of the participants who speak Australian English as their Mother Tongue identify
with the Australian culture, and very few identify with the Chinese culture and other
cultures. Of those who speak Mandarin as their Mother Tongue, almost all participants
identify with the Chinese culture. Among those who speak other languages as their Mother
Tongue, most of the participants identify with other cultures while a small number identify
with the Australian culture and Chinese culture. Therefore, there seems to be an association
between Mother Tongue and Identified Culture for those who speak Australian English,
Mandarin and other languages, and identify with the Australian culture, Chinese culture and
other cultures in that order.

Table 5.13a Identified Culture of participants grouped by Mother Tongue
Mother Tongue

Australian English

Mandarin

Other

Australian

Number of
Participants
75

Chinese

2

Identified Culture

Other

3

Australian

1

Chinese

139

Other

1

Australian

3

Chinese

4

Other

71

A chi-square analysis was performed on Mother Tongue and Identified Culture to
investigate the general association for all participants (Table 5.13b). Overall, there is a
significant association between Mother Tongue and Identified Culture (p < 0.01).
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Table 5.13b Chi-square analysis of Mother Tongue and Identified Culture (all groups and
web sites)
Chi
509.842
** = Significant association at p < 0.01

df

Sig

6

.000**

A categorisation of Nationality by Mother Tongue (Table 5.14a) indicates that the majority
of participants who speak Australian English as their Mother Tongue selected Australia as
their Nationality, while a handful selected other nationalities. As for those who speak
Mandarin as their Mother Tongue, a significant majority selected other nationalities as
compared to those who selected Australia and China as their Nationality. This also means
those who speak Mandarin as their Mother Tongue are mainly represented by other
nationalities, which is an important characteristic of this group of participants. The majority
of participants who speak other languages selected other nationalities, whereas a small
number selected Australia as their Nationality. Thus, there seems to be an association
between Mother Tongue and Nationality for those who speak Australian English and chose
Australia, and those who speak other languages and chose other countries as their
Nationality correspondingly. However, a similar association does not apply for the
participants who chose Mandarin as their Mother Tongue.
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Table 5.14a Nationality of participants grouped by Mother Tongue
Mother Tongue

Nationality
Australia

Australian English

Mandarin

Other

Number of
Participants
76

China

0

Other

4

Australia

3

China

16

Other

122

Australia

3

China

0

Other

75

Table 5.14b shows that there is a significant association between Mother Tongue and
Nationality for all participants (p < 0.01).

Table 5.14b Chi-square analysis of Mother Tongue and Nationality (all groups and web
sites)
Chi
266.053
** = Significant association at p < 0.01

df

Sig

6

.000**

A dissection of Country by Mother Tongue (Table 5.15a) explains that almost all the
participants who speak Australian English as their Mother Tongue have lived in Australia
for most of their lives; only one has lived mostly in other countries. Among those who
speak Mandarin as their Mother Tongue, a noticeable number of them has spent most of
their lives in other countries as compared to Australia and China. This is a significant
attribute of this group of participants. Of those who speak other languages as their Mother
Tongue, nearly all the participants have lived in other countries for most of their lives,
whereas few spent most of their lives in Australia. Thus, there seems to be an association
between those who speak Australian English and have lived mostly in Australia, and those
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who speak other languages and have lived in other countries respectively. This shows that
the participants are mainly represented by those who originate from Australia and other
countries. An equivalent situation does not apply to those who chose Mandarin as their
Mother Tongue.

Table 5.15a Country of participants grouped by Mother Tongue
Australia

Number of
Participants
78

China

0

Other

1

Mother Tongue

Country

Australian English

Australia

2

China

34

Other

105

Mandarin

Australia

2

China

0

Other

76

Other

A chi-square analysis was carried out on Mother Tongue and Country to examine the
overall association for all participants (Table 5.15b). In general, there is a significant
association between Mother Tongue and Country (p < 0.01).

Table 5.15b Chi-square analysis of Mother Tongue and Country (all groups and web sites)
Chi
307.115
** = Significant association at p < 0.01

df

Sig

9

.000**

A division of Dominant Culture by Mother Tongue (Table 5.16a) reveals that most of the
participants who speak Australian English as their Mother Tongue were classified as the
Australian culture, whereas a small number were classified as Other cultures as their
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Dominant Culture. A large number of those who speak Mandarin as their Mother Tongue
nominated other cultures as compared to the Australian culture and Chinese culture as their
Dominant Culture. The majority of the participants who speak other languages as their
Mother Tongue nominated other cultures and few nominated the Australian culture as their
Dominant Culture. Hence, there seems to be an association between those who speak
Australian English and nominated the Australian culture, and those who speak other
languages and nominated other cultures. Again, the Mandarin speaking group stands out,
with the vast majority of participants having a Dominant Culture other than Chinese.

Table 5.16a Dominant Culture of participants grouped by Mother Tongue
Mother Tongue

Australian English

Mandarin

Other

Dominant
Culture
Australian

Number of
Participants
77

Chinese

0

Other

3

Australian

2

Chinese

37

Other

102

Australian

2

Chinese

0

Other

76

Table 5.16b indicates that there is a significant association between Mother Tongue and
Dominant Culture for all participants (p < 0.01).

Table 5.16b Chi-square analysis of Mother Tongue and Dominant Culture (all groups
and web sites)
Chi
300.337
** = Significant association at p < 0.01

df

Sig

6

.000**
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To further examine the demographic factors of the participants, the relationships
between participant Age and Computer Experience, Web Experience, Computer Usage,
and Web Usage are shown in Figures 5.13a-d. Pearson’s correlation coefficient was used
to measure the extent of the relationships between these factors.

There is a weak positive correlation between the Age of the participants and Computer
Experience (r = 0.29, p < 0.05) and Web Experience (r = 0.13, p < 0.05) (Figure 5.13a
and Figure 5.13b). Understandably, the younger participants have spent fewer years
using computers and the web compared to the older participants. However, this does not
mean that the older participants are always heavier users of computers. The Age of the
participants has a weak negative relationship with Computer Usage (r = -0.18, p < 0.05)
and Web Usage (r = -0.19, p < 0.05) (Figure 5.13c and Figure 5.13d). This could be due
to the younger participants spending many more hours each week using computers and
the web because of being born during ‘the web era’, and/or that they are more likely to
currently be studying.
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Figure 5.13a Relationship between participant Age and Computer Experience

Figure 5.13b Relationship between participant Age and Web Experience

Figure 5.13c Relationship between participant Age and Computer Usage

Figure 5.13d Relationship between participant Age and Web Usage

5.3.3 Summary of Results from Key Demographic Variables
Since the participants were allocated into cultural groups based on their Preferred Language,
a comparison of Preferred Language, Mother Tongue, Country and Dominant Culture of
participants is provided by Figures 5.14a-c.

Figure 5.14a Cultural variables of Australian participants
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Figure 5.14b Cultural variables of Chinese participants

Figure 5.14c Cultural variables of International participants

The Preferred Language of the Australian group (99 participants) mostly associates with
their Mother Tongue (Australian English), the Country (Australia) where they spent most
of their lives and Dominant Culture (Australia). The slight disparity may be due to some
participants who are not Australians by birth also selecting Australian English as their

156

Preferred Language, because they either have spent most of their lives in Australia or have
lived in Australia for a number of years.

The Preferred Language of the Chinese group (98 participants) is not consistent with the
Country (China) where they spent most of their lives and Dominant Culture (Chinese).
However, their Mother Tongue (Mandarin) equates to Preferred Language (Mandarin). The
likely rationale is that the participants who nominated Mandarin as their Preferred
Language do not include only those who live in China but also those who reside in other
countries. Many people of Chinese ethnicity have relocated and have taken up permanent
residency or citizenship in other countries; for instance, Singapore. As well, many
Mandarin speakers in these countries also speak English and are at least rather
‘internationalised’, through their use of the web and many other factors.

The Preferred Language of the International group (104 participants) coincides with the
Country (Other) where they spent most of their lives and Dominant Culture (Other).
However, only about two-thirds of the group nominated Mother Tongue (Other). Among
those who preferred International (American) English are a significant number of
participants who speak Mandarin (Mother Tongue). Many participants who are from
countries other than Australia and China, including ethnic Chinese, also selected
International (American) English as their Preferred Language because they have lived in
those countries for a number of years. Many of the Chinese participants are not necessarily
from China by birth but many other countries, which may also explain their selection of
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International (American) English as their Preferred Language, although their Mother
Tongue is Mandarin.

The Preferred Language of participants has a strong relationship with their Standard of
English (Table 5.2b). This plays a vital role for each group on some of the web tasks
discussed in Section 6.4.2.

While a large number of participants did not identify with any Religion (44%), the
participants who spent most of their lives in countries other than Australia and China have
the most number of participants with no religion. None of the participants who spent most
of their lives in Australia and China identifies with Hindusim and Islam. Although there is
a significant association between Country where participants spent most of their lives and
Religion for all participants, only the Australian group and International group have
significant associations between the Country where participants spent most of their lives
and their Religion. This could be due to the possibility of the participants adopting the
dominant Religion in Australia and countries other than Australia and China respectively.

While almost half of the participants identified with the Chinese culture (49%), Preferred
Language seems to be a good surrogate for ‘culture’ for the Australian and Chinese groups.
Interestingly, there is a very significant influence of Chinese culture within the
International group (see Section 5.3.1C).
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As participants from Other (67%) nationalities constitute a dominant proportion, most of
those who preferred Mandarin are from other nationalities, whereas a small number of
participants are from China (see Section 5.3.1C). Similarly, 61% of the participants have
spent most of their lives in countries other than Australia or China and many of those who
preferred Mandarin lived in countries other than China. There is potentially a very strong
correlation between Nationality and Country, showing that, in future research, perhaps only
one of those variables needs to be measured (see Section 5.3.1C). Both the Chinese and
International groups have a mix of nationalities.

Since Other (International) cultures have the strongest presence among the participants
(60%), more of those who preferred Mandarin identify with other cultures than the Chinese
culture, which is a probable significant attribute of this group. This shows that the
Dominant Culture of this group is heterogeneous (see Section 5.3.1C).

There is a strong correlation between Mother Tongue and Identified Culture for those who
speak Australian English, Mandarin and other languages, and identify with the Australian
culture, Chinese culture and other cultures correspondingly. However, the majority of those
who speak Mandarin as their Mother Tongue selected other nationalities (Nationality), have
lived in other countries (Country) and were classified as other cultures (Dominant Culture).
This is a significant characteristic of the participants who speak Mandarin (see Section
5.3.2).
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The number of Years Living In Australia varies to a large extent among the participants in
the Australian group. Many of the participants in the Australian group (i.e. those who
preferred Australian English) have spent very little time in Australia. Only one participant
has lived in Australia for two years in the Chinese group and similarly for the International
group. The proportion of this group who has spent less than three years in Australia was
38%.

On average, the Chinese and International groups have a more uniform participant Age than
the Australian group. However, in terms of Gender, the dominant proportion of males is
similar for all groups.

The participants from all three groups are experienced and heavy users of the web.
However, the Chinese group has a lower average Web Usage.

5.4 KEY FINDINGS FOR DEMOGRAPHIC FACTORS
In considering the web site usability results from this study, it is important to understand
the nature of the participants in the three experimental groups. The most important result
from the analysis of demographic variables is that they support the choice of Preferred
Language as the variable to be used to divide this set of participants into the three
experimental groups. Preferred Language is highly correlated with most other cultural
variables. The Preferred Language of participants has a strong relationship with their

160

Standard of English. This plays a vital role for each group regarding some of the web tasks
responses and web design responses.

Three categories of language were examined in this thesis: Australian English, Mandarin
and International (American) English. These language groups were associated with the
language preferences of participants, instead of their Mother Tongue, and were used to
assign participants to the three cultural groups (Australian, Chinese and International) to
explore their impacts on web design and usability of the localised and internationalised
versions of the web site.

The second finding is that the participants are an international sample. Indeed, a significant
proportion (38%) of participants in the Australian Group has spent little time in Australia.
None of the International Group has spent most of their lives in Australia or China or has
Nationality from those countries. This is further supported by the results for the Dominant
Culture (derived) variable, where 60% of participants are aligned with an International
culture. Only the Chinese group has a significant proportion (34%) of participants who
have actually spent most of their lives in China.

The third key finding is that participants are very heavy users of computers and the web and
most have many years of experience with these technologies. Hence, the results for these
participants may be generalised for heavy web users but not for low users of web
technology.
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It is also interesting to note that, on average, the Chinese and International groups have a
more uniform participant Age than the Australian group. However, in terms of Gender, the
dominant proportion of males is similar for all groups.

5.5 CONCLUSION
This chapter analysed the demographic variables in this research. The review is aimed at a
better understanding of the nature of participants in the three experimental groups. This
understanding contributes towards the quantitative and qualitative data analyses performed
in the following chapter.
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Chapter 6
Analyses of Experiment
6.1 INTRODUCTION
A review of demographic variables in Chapter 5 illustrated the nature of the participants in
the main study and informed the quantitative and qualitative data analyses of the
experiment. This chapter describes the procedures used for, and results obtained from the
experiment. It utilised the same experimental design as the pilot study (see Table 3.1), with
revised materials and procedures. The method of quantitative data analysis used the same
two-stage approach as the pilot study. The main constructs of Mother Tongue, Standard of
English, Religion, Dominant Culture, Overall Culture and Gender are analysed using chisquare tests to determine construct independence and categorical regression analyses to
predict the strength of these constructs. Paired t-tests are used to measure the impact of
some constructs. Qualitative analysis was also carried out and integrated with the
quantitative analysis.

6.2 DATA COLLECTION
This study used three versions of a web site, and data was collected from demographic
questions (see Chapter 5), two sets of web site usability tasks and questions related to the
tasks. The three web sites were an Australian (Localised) version (see Figure 3.1b), a
Chinese (Localised) version (see Figure 3.2b) and an Internationalised version (see Figure
3.3b). Similar to the pilot study, participants were assigned to one of three groups based on
their selection of Preferred Language (see Chapter 5). Group 1 (Australian) participants
visited the Australian and International web sites, Group 2 (Chinese) participants visited the
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Chinese and International web sites, and Group 3 (International) participants visited the
International and Australian web sites (Table 6.1).

Table 6.1 Groups and Web Sites
Australian Web Site
Group 1 (Australian
Participants)
Group 2 (Chinese
Participants)



Group 3 (International
Participants)



Chinese Web
Site

International
Web Site







The study was conducted over a period of five months from April to September 2007; that
is, until the participant numbers were deemed sufficient (see Section 3.2.2). No postexperiment interviews were conducted in the main study. The data collected is as specified
in Section 3.2.3.

6.3 REDUCTION OF DATA COMPLEXITY
Similar to the approach described for the pilot study in Chapter 4, the coding of response
options to demographic questions and web design questions in the online experiment of this
study was carried out by converting selected options to numerical values and entering them
into an Excel file to enable quantitative data analysis.

The reduction of data complexity approach was revised for the main study. Only Religion
will be discussed regarding the process of developing the first order category of variables
because the rest of the analysis method for the other variables (Mother Tongue, Dominant
Culture and Overall Culture) is the same as for the pilot study. The categories of Standard
of English and Gender were not required to be reduced. In the main study, the 7 categories
of Religion were reduced to 6 as there were no responses to Judaism whereas they were
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reduced to 5 in the pilot study (see Section 4.3 for explanation). The likely cause for the
difference could be due to the number of participants being much smaller in the pilot study
(29) as compared to the main study (301). The reduction from a 7-point Likert scale to a 3point Likert scale was due to the granularity of the variables measured, to ease data
analysis.

6.4 ANALYSIS
The qualitative and quantitative data analysis methods were successfully tested in the pilot
study and the same methods were applied in the main study. The qualitative data did not
include post-experiment interview responses due to the large participant numbers in the
main study; however, the other components in the main study were the same as the pilot
study (see Section 4.4 for explanation). Participant comments were obtained from an openended question during the main study. Both the quantitative and qualitative results are
described below.

Each of the participants in the main study evaluated two of the three web sites (see Table
6.1). A similar method of analysis using chi-square and paired t-test acquired results after
the reduction of data complexity process has been applied to the main study data as for the
pilot study (see Appendix 10B for details).
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6.4.1 Quantitative Data Analysis
The main study results from the quantitative data analysis are given in the following
sections. The results include proportions and means of responses to web design items,
significance differences between responses to web design items, and significant
associations between demographic factors and web design items. An overview of mean
results for responses to close-ended survey questions is provided in Table 6.2.

Table 6.2 Mean results for responses to close-ended survey questions for each group and
each web site version
Web Design Items

Group 1 (Australian)
Australian
International
Web Site
Web Site

D1. The navigation
bar is instructive in
guiding me to the
2.29**
information I need in
the web site.
D2. The hypertext
links are clear in
directing me to the
2.42
information I need in
the web site.
D3. The search tool is
helpful when finding
2.28
information I need in
the web site.
D4. The language
used in the web site
2.60
facilitates navigation
through the web site.
D5. The use of icons
in the web site is easy
2.32
to understand.
D6. The use of icons
in the web site brings
2.45**
about expected
actions.
D7. The ability to
choose colours to suit
my preference makes
2.30
visiting the web site a
pleasant experience.
D8. The use of
symbols in the web
site assisted me when
2.27*
completing the tasks
assigned.
* = Significant difference at p < 0.05
** = Significant difference at p < 0.01

Group 2 (Chinese)
Chinese
International
Web Site
Web Site

Group 3 (International)
International
Australian
Web Site
Web Site

2.59**

2.32**

2.76**

2.28

2.48

2.58

2.64**

2.87**

2.57

2.68

2.26

2.78**

2.94**

2.72

2.72

2.65

2.36**

2.58**

2.83

2.88

2.52

2.41

2.56

2.32

2.47

2.73**

2.40

2.45

2.31

2.35

2.33

2.48**

2.69**

2.40

2.50

2.55*

2.87

2.92

2.83*

2.91*
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6.4.1.1 – Group 1 (Australian)
Table 6.3 shows the proportions and means derived from the closed-ended responses during
the experiment by Group 1 participants. The mean values are derived from the web design
items (see Section 4.4.2).

Table 6.3 Comparison of proportions and means of responses to close-ended survey
questions between Australian and International Web Site Versions (Group 1 – Australian
participants)
Web Design Items

Australian Web Site Version
A
N
D
Means

International Web Site Version
A
N
D
Means

D1. The navigation bar is instructive
in guiding me to the information I
need in the web site.

60%

10%

30%

2.29**

73%

13%

14%

2.59**

D2. The hypertext links are clear in
directing me to the information I need
in the web site.

66%

11%

23%

2.42

72%

14%

14%

2.58

D3. The search tool is helpful when
finding information I need in the web
site.

49%

29%

21%

2.28

49%

27%

23%

2.26

D4. The language used in the web
site facilitates navigation through the
web site.

74%

12%

14%

2.60

79%

7%

14%

2.65

D5. The use of icons in the web site
is easy to understand.

59%

15%

26%

2.32

68%

16%

16%

2.52

D6. The use of icons in the web site
brings about expected actions.

64%

18%

18%

2.45**

79%

15%

6%

2.73**

D7. The ability to choose colours to
suit my preference makes visiting the
web site a pleasant experience.

47%

35%

17%

2.30

48%

36%

15%

2.33

D8. The use of symbols in the web
site assisted me when completing
the tasks assigned.

55%

18%

27%

2.27*

71%

13%

16%

2.55*

A = Agree; N = Neutral; D = Disagree
* = Significant difference at p < 0.05
** = Significant difference at p < 0.01

Group 1 participants gave higher ratings to the International web site version than the
Australian web site version, especially for items D1 (60% Australian; 73% International),
D6 (64% Australian; 79% International) and D8 (55% Australian; 71% International). The
significances of the statistical differences in means are discussed in Section 6.4.1.5.
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6.4.1.2 – Group 2 (Chinese)
Table 6.4 indicates the proportions and means derived from the closed-ended responses
during the experiment by Group 2 participants. The mean values are derived from the web
design items (see Section 4.4.2) with the same reduction of data complexity carried out for
Group 1 participants, being carried out for Group 2 participants.

Table 6.4 Comparison of proportions and means of responses to close-ended survey
questions between Chinese and International Web Site Versions (Group 2 – Chinese
participants)
Web Design Items

Chinese Web Site Version
A
N
D
Means

International Web Site Version
A
N
D
Means

D1. The navigation bar is instructive
in guiding me to the information I
need in the web site.

62%

7%

31%

2.32**

86%

4%

10%

2.76**

D2. The hypertext links are clear in
directing me to the information I need
in the web site.

80%

5%

15%

2.64**

93%

1%

6%

2.87**

D3. The search tool is helpful when
finding information I need in the web
site.

87%

4%

9%

2.78**

97%

0%

3%

2.94**

D4. The language used in the web
site facilitates navigation through the
web site.

63%

9%

28%

2.36**

74%

9%

16%

2.58**

D5. The use of icons in the web site
is easy to understand.

67%

6%

27%

2.41

77%

3%

20%

2.56

D6. The use of icons in the web site
brings about expected actions.

67%

5%

28%

2.40

71%

2%

27%

2.45

D7. The ability to choose colours to
suit my preference makes visiting the
web site a pleasant experience.

65%

17%

17%

2.48**

73%

22%

4%

2.69**

D8. The use of symbols in the web
site assisted me when completing
the tasks assigned.

92%

3%

5%

2.87

94%

4%

2%

2.92

A = Agree; N = Neutral; D = Disagree
* = Significant difference at p < 0.05
** = Significant difference at p < 0.01

Group 2 participants gave higher ratings to the International web site version than the
Chinese web site version, especially for items D1 (62% Chinese; 86% International), D2
(80% Chinese; 93% International), D3 (87% Chinese; 97% International), D4 (63%
Chinese; 74% International) and D7 (65% Chinese; 73% International). The significances
of the statistical differences in means indicated are discussed in Section 6.4.1.5.
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6.4.1.3 – Group 3 (International)
Table 6.5 shows the proportions and means derived from the closed-ended responses during
the experiment by Group 3 participants. The mean values are derived from the web design
items (see Section 4.4.2) after the same reduction of data complexity.

Table 6.5 Comparison of proportions and means of responses to close-ended survey
questions between International and Australian Web Site Versions (Group 3 – International
participants)
Web Design Items

International Web Site Version
A
N
D
Means

Australian Web Site Version
A
N
D
Means

D1. The navigation bar is instructive
in guiding me to the information I
need in the web site.

59%

11%

31%

2.28

68%

12%

20%

2.48

D2. The hypertext links are clear in
directing me to the information I need
in the web site.

77%

3%

20%

2.57

81%

7%

13%

2.68

D3. The search tool is helpful when
finding information I need in the web
site.

82%

9%

10%

2.72

83%

7%

11%

2.72

D4. The language used in the web
site facilitates navigation through the
web site.

90%

3%

7%

2.83

93%

2%

5%

2.88

D5. The use of icons in the web site
is easy to understand.

61%

11%

29%

2.32

67%

13%

20%

2.47

D6. The use of icons in the web site
brings about expected actions.

63%

6%

32%

2.31

66%

2%

32%

2.35

D7. The ability to choose colours to
suit my preference makes visiting the
web site a pleasant experience.

56%

29%

15%

2.40

64%

21%

14%

2.50

88%

8%

5%

2.83*

95%

1%

4%

2.91*

D8. The use of symbols in the web
site assisted me when completing
the tasks assigned.
A = Agree; N = Neutral; D = Disagree
* = Significant difference at p < 0.05
** = Significant difference at p < 0.01

Group 3 participants gave higher ratings to the Australian web site version than the
International web site version, in particular items D1 (59% International; 68% Australian),
D7 (56% International; 64% Australian) and D8 (88% International; 95% Australian). The
significances of the statistical differences in means are discussed in Section 6.4.1.5.
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6.4.1.4 Comparison between Groups
The results show variances between levels of agreement with the survey items for different
web site versions. Group 1 (Australian) participants unexpectedly gave more positive
responses to the International version than the Australian version, more so towards items
D1, D6 and D8. Group 2 (Chinese) participants also generally favoured the International
version, especially items D1, D2, D3, D4 and D7. Group 3 (International) participants gave
a higher rating to the Australian version than International version, particularly items D1,
D7 and D8.

Mean percentage agreement on web design items are shown in Table 6.6. The results
indicate that Group 1 (Australian) participants and Group 2 (Chinese) participants agree
more with the web design items for the International web site version than for the
Australian and Chinese web site versions, respectively. Group 3 (International) participants
agree more with the web design items for the Australian web site version than for the
International web site version. Overall, Group 3 (International) participants displayed the
smallest difference in mean agreement on web design items. These differences are
discussed in the next section.

Table 6.6 Mean percentage of positive responses on web design items
Web Site Version

Group
Australian

Chinese

International

58.5

NA

66.63

Chinese

NA

71.5

81.5

International

80.38

NA

74.63

Australian
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6.4.1.5 Paired t-test for Responses to Web Design Items
A comparison of paired t-test values of web design items for Australian, Chinese and
International web site versions to measure the significance in differences between
responses to web design items is depicted in Table 6.7 (see explanation in Appendix 10A).
The most significant differences in means are displayed in bold.

Table 6.7 shows that Group 1 (Australian) participants indicated the greatest significant
difference in means (at a significance level of 0.01) for items D1 and D6, and (at a
significance level of 0.05) for item D8 between the Australian web site version and
International web site version, with the International web site version favoured in each case
(see Table 6.3).

For Group 2 (Chinese) participants, the most significant difference in means (at a
significance level of 0.01) are for items D1, D2, D3, D4 and D7 between the Chinese web
site version and International web site version, again with the International web site version
favoured in each case (see Table 6.4).

Group 3 (International) participants indicated that the largest significant difference in
means (at a significance level of 0.05) is for item D8 between the International web site
version and Australian web site version, with the Australian web site version favoured (see
Table 6.5).
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It is interesting to note that the preference for the International version was stronger (for
more web design items) for the Chinese group than the Australian group. This could be
because the Chinese group is more international, as indicated by the summary of
demographic factors provided in Section 5.3.3.

Table 6.7 Comparison of paired t-test values of responses to close-ended survey questions
for Australian, Chinese and International Web Site Versions

Web Design Items

Australian Group

Chinese Group

International Group

Australian and
International Web Site
Versions

Chinese and International
Web Site Versions

International and Australian
Web Site Versions

t
-2.796

D1. The navigation
bar is instructive in
guiding me to the
information I need in
the web site.
D2. The hypertext
-1.641
links are clear in
directing me to the
information I need in
the web site.
D3. The search tool is
.223
helpful when finding
information I need in
the web site.
D4. The language
-.649
used in the web site
facilitates navigation
through the web site.
D5. The use of icons
-1.688
in the web site is easy
to understand.
D6. The use of icons
-3.174
in the web site brings
about expected
actions.
D7. The ability to
-.370
choose colours to suit
my preference makes
visiting the web site a
pleasant experience.
D8. The use of
-2.542
symbols in the web
site assisted me when
completing the tasks
assigned.
* = Significant difference at p < 0.05
** = Significant difference at p < 0.01

df
98

Sig. (2tailed)
.006**

t
-4.779

df
97

Sig. (2tailed)
.000**

t
-1.951

df
103

Sig. (2tailed)
.054

98

.104

-3.005

97

.003**

-1.330

103

.186

98

.824

-2.755

97

.007**

.000

103

1.000

98

.518

4.633

97

.000**

-1.000

103

.320

98

.095

-1.445

97

.152

-1.883

103

.063

98

.002**

-.456

97

.649

-.398

103

.691

98

.712

-2.830

97

.006**

-1.134

103

.259

98

.013*

-.962

97

.338

-2.375

103

.019*
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6.4.1.6 Chi-Square Analysis for Associations between Demographic Factors and Web
Design Items
Mother Tongue, Dominant Culture, Overall Culture, Religion, Standard of English and
Gender were analysed with the usability assessments of the web design items to discover
the significance of associations between demographic factors and web design items to
measure variable independence. Mother Tongue, Religion and Dominant Culture are
components of Overall Culture. Standard of English and Gender are important variables of
the demographics but they cannot be meaningfully integrated with the components of
Overall Culture (see Section 3.3.1 for details). Key aspects are discussed below (see also
Appendix 12 for full chi-square analysis results).

A chi-square statistical test indicated that Mother Tongue has no significant associations
with the usability assessments of the Search Tool, Icons and Symbols; that is, no difference
between the observed (data collected from experiment) and expected distribution, on both
the Localised and Internationalised versions of the web site for the data set for each group.

These associations mean that the Mother Tongue of participants does not influence their
preference for some web design elements (in particular Colours and Hypertext Links) on
one web site version over the other for Group 3 (International) participants. However, the
Mother Tongue of this group of participants does influence their preference for the use of
the Navigation Bar to accomplish tasks only on the International web site version, but this
has no direct bearing on whether the use of American (International) English is preferred to
the use of Australian English on the International web site version over the Australian web
site version by this same group of participants. Table 6.8 shows only the significant
associations at a significance level of 0.01. (See Appendix 12, Table 12.3 for the non173

significant associations for International participants. Appendix 12, Table 12.1 and Table
12.2 display the non-significant associations between Mother Tongue and web design
elements for Australian and Chinese participants.) The significant results indicate that the
relationship between Mother Tongue and some web design elements is strong, but does not
contribute directly towards the measurement of the impact of Mother Tongue on these web
design elements on both the International web site version and the Australian web site
version for International participants, because a strong relationship is not adequate to
measure the impact of Mother Tongue.

Table 6.8 Chi-square analysis of the Mother Tongue and web design elements for Group 3
(International) participants
Colours (D7)

Web Site
Versions
International

107.516

6

.000**

Colours (D7)

Australian

104.937

6

.000**

Hypertext Links (D2)

International

106.260

6

.000**

Hypertext Links (D2)

Australian

104.426

6

.000**

Navigation Bar (D1)

International

107.192

6

.000**

Demographic Factor

Web Design Elements

Mother Tongue

Chi

df

Sig

** = Significant association at p < 0.01

A chi-square analysis showed that Standard of English has some significant associations
with the usability assessments of the Navigation Bar, Hypertext Links, Search Tool,
Language, Actions and Colours on both the Localised and Internationalised versions of the
web site for the data set for each group. However, Standard of English has no significant
associations with the usability assessments of Icons and Symbols on both versions of the
web site for each group. Despite some significant associations between Standard of English
and web design items for each group, there is no direct bearing on the research questions,
since this construct cannot be effectively included as an element of Overall Culture. Tables
6.9a-6.9c show a selection of associations, illustrating only the significant ones at levels of
0.05 and 0.01 (see Appendix 12, Table 12.4, Table 12.5 and Table 12.6 for the non174

significant associations for Australian, Chinese and International participants). The
significant results indicate that, although the relationship between Standard of English and
some web design items is present, it does not contribute to the measurement of the impact
of Standard of English on these web design items on the Australian web site version and
the International web site version for Australian participants, on the Chinese web site
version and the International web site version for Chinese participants, and on the
International web site version and the Australian web site version for International
participants.

Table 6.9a Chi-square analysis of Standard of English and web design items for Group 1
(Australian)
Demographic
Factor
Standard of English

Web Design Items

Web Site Versions

Chi

df

Sig

Hypertext Links (D2)

International

12.003

4

.017*

Language (D4)

International

9.707

4

.046*

Colours (D7)

Australian

11.920

4

.018*

International

11.994

4

.017*

Colours (D7)
* = Significant association at p < 0.05

Table 6.9b Chi-square analysis of Standard of English and web design items for
Group 2 (Chinese)
Demographic
Factor
Standard of English

Web Design Items

Web Site Versions

Chi

df

Sig

Hypertext Links (D2)

Chinese

17.148

6

.009**

Search Tool (D3)

International

11.187

3

.011*

Chinese

22.681

6

.001**

Language (D4)
* = Significant association at p < 0.05
** = Significant association at p < 0.01

Table 6.9c Chi-square analysis of Standard of English and web design items for
Group 3 (International)
Demographic
Factor
Standard of English

Web Design Items

Web Site Versions

Chi

df

Sig

Navigation Bar (D1)

International

22.859

6

.001**

Hypertext Links (D2)

International

15.902

6

.014*

Hypertext Links (D2)

Australian

27.775

6

.000**

Search Tool (D3)

Australian

13.638

6

.034*

Language (D4)

International

20.514

6

.002**

Australian

18.544

6

.005**

Actions (D6)
* = Significant association at p < 0.05
** = Significant association at p < 0.01
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Table 6.9a shows that the Standard of English of participants has more influence on the
preference for some web design items (i.e. Hypertext Links, Language and Colours),
particularly on the International web site version for Group 1 (Australian) participants. On
the other hand, the Standard of English of the same group of participants also has an
influence on the preference for the ability to choose Colours on the Australian web site
version.

Table 6.9b indicates that the Standard of English of participants has a greater influence on
the preference for some web design items (Hypertext Links and Language), specifically on
the Chinese web site version for Group 2 (Chinese) participants. In contrast, the Standard of
English of this group of participants only has an influence on the preference for the use of
the Search Tool to find information effectively on the International web site version.

Table 6.9c explains that the Standard of English of participants has an influence on the
preference for the use of Hypertext Links to navigate across both the International and
Australian web site versions for Group 3 (International) participants. On the contrary, the
Standard of English of participants only has an influence on the preference for the use of
the Navigation Bar for task accomplishment and the use of Text Elements on the
International web site version for this group of participants. However, there is only an
influence on the preference for the use of the Search Tool and the operation of Icons to
bring about an expected action (Actions) on the Australian web site version for the same
group of participants. Standard of English was more significant for Group 3 participants
than for those of Groups 1 and 2.
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A chi-square statistical test revealed that Religion has no significant associations with the
usability assessments of the Colours, Search Tool, Icons and Symbols on both the
Localised and Internationalised versions of the web site for the data set for each group.
Only the significant associations are displayed in Table 6.10, at a significance level of 0.01.
(See Appendix 12, Table 12.9 for the non-significant associations for International
participants. Appendix 12, Table 12.7 and Table 12.8 illustrate the non-significant
associations between Religion and web design elements for Australian and Chinese
participants.) However, there is no direct bearing on the use of Religious symbols being
favoured by International participants on the International web site version over the
Australian web site version and the significant results do not contribute directly towards the
measurement of the impact of Religion on some web design elements on both web site
versions for this group of participants. There is a strong relationship between Religion and
these web design elements, but a strong relationship in this case is not sufficient to measure
the impact of Religion for International participants (see Appendix 12, Table 12.9).

Table 6.10 Chi-square analysis of Religion and web design elements for Group 3
(International) participants
Demographic Factor

Web Design Elements

Religion

Hypertext Links (D2)

Navigation Bar (D1)
** = Significant association at p < 0.01

Web Site
Versions
International

Chi

df

Sig

25.032

10

0.005**

International

32.652

10

0.000**

The significant association shown in Table 6.10 indicates that the Religion of participants
has a strong influence on the preference for the use of Hypertext Links for navigation only
on the International web site version for Group 3 (International) participants. Table 6.10
also indicates that the Religion of participants has a strong influence on the preference for
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task accomplishment with the use of the Navigation Bar on the International web site
version.

A chi-square statistical test showed that Dominant Culture has no significant associations
with the usability assessments of the Colours, Hypertext Links, Navigation Bar, Search
Tool and Symbols on both the Localised and Internationalised versions of the web site for
the data set for each group. Although there are no significant associations between
Dominant Culture and the web design elements at a significance level of 0.01, Dominant
Culture has a significant association with Icons (D5, D6) on both the Localised and
Internationalised versions of the web site for Group 2 (Chinese) participants at a
significance level of 0.05 (Table 6.11). (See Appendix 12, Table 12.11 for the nonsignificant associations for Chinese participants.) However, there is no direct bearing on the
use of cultural items being preferred by Chinese participants on the Chinese web site
version over the International web site version, because the presence of a relationship
between Dominant Culture and Icons on the Chinese web site version and the International
web site version is not enough to measure the impact of Dominant Culture for Chinese
participants. (Appendix 12, Table 12.10 and Table 12.12 depict the non-significant
associations between Dominant Culture and web design elements for Australian and
International participants.)

Table 6.11 Chi-square analysis of Dominant Culture and web design elements for Group 2
(Chinese) participants
Chi

df

Sig

Icons (D5, D6)

Web Site
Versions
Chinese

8.221

2

0.016*

Icons (D5, D6)

International

6.306

2

0.043*

Demographic Factor

Web Design Elements

Dominant Culture
* = Significant association at p < 0.05
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These associations mean that the Dominant Culture of participants does not have an
influence on the preference for the operation of Icons to bring about expected actions on
one web site version over the other for Group 2 (Chinese) participants.

Overall Culture has no significant associations with the usability assessments of the
Colours, Hypertext Links, Navigation Bar, Search Tool and Symbols on both the Localised
and Internationalised versions of the web site for the data set for each group. Table 6.12
displays only the significant associations, which were between Overall Culture and Icons
(D5, D6) on both the Localised and Internationalised versions of the web site for Group 2
(Chinese) participants at a significance level of 0.05. (See Appendix 12, Table 12.14 for the
non-significant associations for Chinese participants.) Correspondingly, there is also no
direct bearing on the use of Chinese web interface, design and text elements favoured by
Chinese participants on the Chinese web site version over the International web site version
because the presence of a relationship between Overall Culture and Icons on the Chinese
web site version and the International web site version is not adequate to measure the
impact of Overall Culture for Chinese participants. (Appendix 12, Table 12.13 and Table
12.15 portray the non-significant associations between Overall Culture and web design
elements for Australian and International participants.)

Table 6.12 Chi-square analysis of Overall Culture and web design elements for Group 2
(Chinese) participants
Demographic Factor

Web Design Elements

Web Site Versions

Chi

df

Sig

Overall Culture
(Mother Tongue,
Religion and
Dominant Culture)

Icons (D5, D6)

Chinese

8.221

2

0.016*

Icons (D5, D6)

International

6.306

2

0.043*

* = Significant association at p < 0.05
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These associations explain that the Overall Culture of participants has an influence on the
preference for the operation of Icons to bring about expected actions on the Chinese web
site version and International web site version for Group 2 (Chinese) participants.

A chi-square analysis indicated that Gender has no significant associations with the
usability assessments of the Navigation Bar, Hypertext Links, Search Tool, Language,
Actions, Colours and Symbols on both the Localised and Internationalised versions of the
web site for the data set for each group. Nevertheless, Gender has a significant association
with the usability assessments of Icons (D5) on the Australian web site version for Group 3
(International) participants at a significance level of 0.05 (Table 6.13). (See Appendix 12,
Table 12.18 for the non-significant associations for International participants, but there is
still no bearing on the research questions since Gender cannot be effectively included as an
element of Overall Culture and the relationship between Gender and Icons on the
Australian web site version does not contribute in terms of measuring the impact of Gender
for International participants. Appendix 12, Table 12.16 and Table 12.17 represent the nonsignificant associations between Gender and web design items for Australian and Chinese
participants.)

Table 6.13 Chi-square analysis of Gender and web design items for
Group 3 (International) participants
Demographic
Factor

Web Design Items

Gender
Icons (D5)
* = Significant association at p < 0.05

Web Site Versions

Chi

df

Sig

Australian

6.700

2

.035*

This association means that the Gender of participants has an influence on the preference
for the operation of Icons to bring about expected actions only on the Australian web site
version for Group 3 (International) participants.
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6.4.1.7 Categorical Regression Analysis for Predicting Strength of Demographic Factors
for Responses to Web Design Items
Chi-square analysis measures only the associations (variable independence or dependence)
between demographic factors and web design items on web site versions, while categorical
regression analysis measures the strength of demographic factors as predictors of web
design items on web site versions, thus contributing to the measurement of the overall
impacts of culture on web design and usability. Categorical regression analysis and chisquare analysis both use nominal data, measure correlation between variables but the
former goes on to measure the predictor strength of variables while the latter indicates
variable independence or dependence (StatSoft, 2010; Hill & Lewicki, 2007; LewisBeck, Bryman & Liao, 2004).

Categorical regression tests should be carried out after chi-square tests because chi-square
tests measure only the correlation between the demographic factors and web design items,
but categorical regression tests also moves on to measure the predictor strength of the
variables besides the correlation between them. Therefore, categorical regression test
results contribute more directly to the measure of the overall impacts of culture on web
design and usability, thereby enhancing the data analysis results (Moss, 2008).
Furthermore, the categorical regression is a multivariate analysis (Moss, 2008) on the
overview of the research (see Figure 1.1) because the strong predictors of web design items
contribute towards the measure of the impact of overall culture on web design and
usability.
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Categorical regression was carried out on Gender, Standard of English, Mother Tongue,
Religion, Dominant Culture and Overall Culture (2nd order constructs, after reduction of
data complexity (see also Section 6.4.1.6)) to examine if these demographic factors are
good predictors of web design items on the respective web site versions in this research.
Exploratory Factor Analysis was not carried out on demographic factors because the
sample size in each participant group was not large enough (at least 100) (Chambers &
Skinner, 2003; Comrey & Lee, 1992; Cureton & D’Agostino, 1983) and predicting the
strength of demographic factors on web design items has to be measured separately for
each participant group in this research (see also Section 3.4), although in total the
participants were 301. The results from the categorical regression analysis indicated that
most of the demographic factors are strong predictors of the web design items, which
contributed to the measurement of the overall impacts of culture on web design and
usability (see also Section 7.2).

Gender and Standard of English are very weak predictors (R2 < 0.30) of all web design
items on the International and Australian web site versions (Group 3 participants) (see
Table 6.14a). Although there are a number of significant associations between some of
them (see also Table 6.9c and Table 6.13), they are insufficient to overrule the impact of
the less significant associations. As a result, they are not included in measuring the overall
impacts of culture on web design and usability, nor are the Australian and International web
site versions (Group 1 participants), and the Chinese and International web site versions
(Group 2 participants) (see also Appendix 13, Table 13.3 and Table 13.4).
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Table 6.14a Categorical regression analysis of demographic factors (Gender, Standard of
English) and web design items for Group 3 (International) participants
Demographic Factor
Gender

Standard of English

Web Site Versions
International
Australian
International

R2
.166
.025
.122

Hypertext Links (D2)

Australian

.245

Search Tool (D3)

International

.010

Search Tool (D3)

Australian

.112

Language (D4)

International

.004

Language (D4)

Australian

.004

Icons (D5)

International

.048

Web Design Items
Navigation Bar (D1)
Navigation Bar (D1)
Hypertext Links (D2)

Icons (D5)

Australian

.068

Actions (D6)

International

.013

Actions (D6)

Australian

.006

Colours (D7)

International

.049

Colours (D7)

Australian

.004

Symbols (D8)

International

.005

Symbols (D8)

Australian

.001

Navigation Bar (D1)

International

.200

Navigation Bar (D1)

Australian

.070

Hypertext Links (D2)

International

.139

Hypertext Links (D2)

Australian

.288

Search Tool (D3)

International

.028

Search Tool (D3)

Australian

.141

Language (D4)

International

.103

Language (D4)

Australian

.039

Icons (D5)

International

.072

Icons (D5)

Australian

.077

Actions (D6)

International

.038

Actions (D6)

Australian

.025

Colours (D7)

International

.105

Colours (D7)

Australian

.006

Symbols (D8)

International

.028

Symbols (D8)

Australian

.035

As can be seen from Table 6.14b, Mother Tongue is a very strong predictor (R2 > 0.40) of
the ability to choose Colours and the use of Hypertext Links on both International and
Australian web site versions (Group 3 participants), and also a very strong predictor of the
use of Navigation Bar on the International web site version (see also Table 6.8). A full set
of results for the Categorical Regression is in Appendix 13.
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Table 6.14b Categorical regression analysis of demographic factors and web design
elements for Group 3 (International) participants
Demographic Factor

Web Design Elements

Web Site Versions

R2

Mother Tongue

Colours (D7)
Colours (D7)
Hypertext Links (D2)
Hypertext Links (D2)
Navigation Bar (D1)
Navigation Bar (D1)
Search Tool (D3)
Search Tool (D3)
Icons (D5, D6)
Icons (D5, D6)
Symbols (D8)
Symbols (D8)
Colours (D7)
Colours (D7)
Hypertext Links (D2)
Hypertext Links (D2)
Navigation Bar (D1)
Navigation Bar (D1)
Search Tool (D3)
Search Tool (D3)
Icons (D5, D6)
Icons (D5, D6)
Symbols (D8)

International
Australian
International
Australian
International
Australian
International
Australian
International
Australian
International
Australian
International
Australian
International
Australian
International
Australian
International
Australian
International
Australian
International

.949
.970
.665
.611
.649
.538
.358
.485
.622
.635
.439
.565
.957
.958
.666
.611
.650
.517
.347
.489
.650
.634
.505

Symbols (D8)

Australian

.786

Colours (D7)

International

.952

Colours (D7)

Australian

.947

Hypertext Links (D2)

International

.676

Hypertext Links (D2)

Australian

.626

Navigation Bar (D1)

International

.711

Navigation Bar (D1)

Australian

.554

Search Tool (D3)

International

.469

Search Tool (D3)

Australian

.511

Icons (D5, D6)

International

.614

Icons (D5, D6)

Australian

.645

Symbols (D8)
Symbols (D8)
Colours (D7)

International
Australian
International

.493
.626
.961

Colours (D7)

Australian

.972

Hypertext Links (D2)

International

.696

Hypertext Links (D2)

Australian

.656

Navigation Bar (D1)

International

.658

Religion

Dominant Culture

Overall Culture

Navigation Bar (D1)

Australian

.584

Search Tool (D3)

International

.425

Search Tool (D3)

Australian

.540

Icons (D5, D6)

International

.650

Icons (D5, D6)

Australian

.664

Symbols (D8)

International

.516

Symbols (D8)

Australian

.845
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However, the chi-square results showed that there are no significant associations between
Mother Tongue and the use of Icons on both International and Australian web site versions,
although Mother Tongue is a very strong predictor of the use of Icons on both web site
versions for Group 3 participants. This could be due to the allocation of participants into
their respective groups based on their Preferred Language rather than their Mother Tongue
when using Icons while visiting the web sites.

Additionally, Religion is a very strong predictor of the use of Hypertext Links and
Navigation Bar on the International web site version (see also Table 6.10). Moreover,
Mother Tongue, Religion, Dominant Culture and the combination of these constructs
(Overall Culture) are stronger predictors of most of the web design elements (bold) on the
International and Australian web site versions (Group 3 participants) (see Table 6.14b) than
those on the Australian and International web site versions (Group 1 participants) as well as
the Chinese and International web site versions (Group 2 participants) (see also Appendix
13, Table 13.1 and Table 13.2).

The International web site versions for each of the participant groups tend to have stronger
predictors. These stronger predictors appear to enhance the support of hypotheses H3, H6
and H13 in this research. This also explains why so few hypotheses were supported; that is,
three out of thirteen, because the hypotheses supported correspond to preferences for the
International web site versions.
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6.4.1.8 Comparison between Chi-Square Analysis and Categorical Regression Analysis
Results
The chi-square analysis results indicated that Mother Tongue of participants has no
influence on the preferences of participants for the use of web design elements (Colours and
Hypertext Links) on one web site version more than the other web site version for Group 3
(International) participants but has an influence (variable dependence) on the preferences of
participants for the use of the Navigation Bar on the International web site version (Table
6.8). However, the results of categorical regression analyses showed that Mother Tongue is
a very strong predictor of the use of web design elements (Colours and Hypertext Links) on
both the International web site version and the Australian web site version for Group 3
(International) participants, and also a very strong predictor of the use of the Navigation
Bar on the International web site version. The common factor lies in Mother Tongue having
an influence and being a very strong predictor of the use of the web design element
Navigation Bar on the International web site version for Group 3 (International)
participants. The significant associations between Mother Tongue and the web design
elements (Colours and Hypertext Links) on both the International and Australian web site
versions (Group 3 participants) contributed towards the strength of Mother Tongue as a
predictor of the use of web design elements, although there is no influence on the part of
Mother Tongue on one web site version over the other.

The Standard of English of participants has an influence (variable dependence) on the
preferences of participants for the use of Hypertext Links, Language and the ability to
choose Colours on the International web site version, and the ability to choose Colours on
the Australian web site version for Group 1 (Australian) participants (Table 6.9a). In
constrast, Standard of English is a very weak predictor of the web design items on both the
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Australian and International web site versions for Group 1 (Australian) participants. This
could be the result of a weak impact of the significant associations between Standard of
English and the web design items mentioned on both the web site versions for Group 1
participants, particularly when this group of participants are expected to have a selfreported Standard of English of at least “Good”.

The Standard of English of participants has an influence (variable dependence) on the
preferences of participants for the use of the web design items (Hypertext Links and
Language) on the Chinese web site version and the use of the Search Tool on the
International web site version for Group 2 (Chinese) participants (Table 6.9b). However,
Standard of English is also a very weak predictor of the web design items on both the
Chinese and International web site versions for Group 2 (Chinese) participants. This may
be because Standard of English would not be an appropriate predictor of the web design
items on the Chinese web site version, while Group 2 participants are not expected to have
a self-reported Standard of English of at least “Good”.

Although Standard of English (Table 6.9c) and Gender (Table 6.13) have an influence
(variable dependence) on the use of some web design items on the International or
Australian web site versions or both International and Australian web site versions, the
results of categorical regression analyses indicated that Standard of English and Gender are
very weak predictors of the web design items on both versions of the web site for Group 3
(International) participants. The impact of the significant associations (Standard of English
and Gender) is not adequate to override the final contribution towards strong predictors.
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Religion also has a strong influence and is a very strong predictor of the use of Hypertext
Links and Navigation Bar on the International web site version for Group 3 (International)
participants, which supports the chi-square results (Table 6.10).

Similarly, the chi-square analysis results showed that the Dominant Culture (Table 6.11)
and Overall Culture (Table 6.12) of participants do not have an influence on the preferences
of participants for the use of the web design element Icons on one web site version more
than the other web site version for Group 2 (Chinese) participants. On the contrary,
Dominant Culture and Overall Culture are strong predictors of the use of Icons on both the
Chinese and International web site versions for Group 2 (Chinese) participants. The
significant associations between Dominant Culture and Overall Culture, and the use of
Icons on both the Chinese and International web site versions contributed towards the
strength of Dominant Culture and Overall Culture as predictors of the use of Icons on both
web site versions for this group of participants. This shows that Dominant Culture
contributed both as a construct as well as a part of the combination of constructs (Overall
Culture).

6.4.2 Qualitative Data Analysis
The results from the qualitative data analysis are provided in Tables 6.15 – 6.17. As
explained in Chapter 4, Excel was used for these analyses (see Section 4.4.2 for how
percentages are derived). The results (web comments and web task responses) from the
qualitative data analysis help to explain the overall results from the quantitative data
analysis as well as those results specific to both web task items and web design items.
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The variables used for the qualitative data analysis are as follows.
Web task items:
•

Text Elements (see Sections 2.4.3.1 and 3.3.2 for details)

•

Colours (see Sections 2.4.3.3 and 3.3.4 for details)

•

Symbols (see Sections 2.4.3.2 and 3.3.3 for details)

Web design items:
•

Language (D4)

•

Colours (D7)

•

Symbols (D8) (see Section 6.4.1)

Qualitative data analyses were performed to unveil explanations for unexpected findings in
this research (see also Section 6.4.2.4). The percentages of each web task item on each web
site version were compared separately for each participant group (see also Table 6.15c and
Table 6.16c), and each web design item on each web site version was also compared for
each participant group, with reference to the comments (see also Table 6.15a and Table
6.15b; Table 6.16a and Table 6.16b) to examine the support for the Localised or
Internationalised web site version. The percentages of positive comments and negative
comments on each web site version were summed separately and also compared for each
participant group (see also Table 6.15a and Table 6.15b; Table 6.16a and Table 6.16b) to
derive the general support for the Localised or Internationalised web site version. The
outcomes of these comparisons contributed to the reasons for those hypotheses not being
supported (see also Section 7.2). In addition, comments from participants were included,
where appropriate, to facilitate the explanation of any inconsistencies in the results.
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The first web site version visited by each group was the Localised version for that group;
for example, the Australian web site version was visited first by Group 1 (Australian)
participants. It would have been preferable to divide each of the groups into two (randomly
allocated) and have each subgroup visit the web site versions in alternate orders. However,
as for the pilot study, to have had a balanced design in terms of the order of web sites
visited would have meant that the number of participants in each experimental group would
have been halved and it would have been too difficult to recruit sufficient participants in
that case in the time available.

6.4.2.1 – Group 1 (Australian)
As mentioned previously, Group 1 participants visited the Australian and International web
site versions. The key comments are derived from this group’s open-ended survey
responses on the web site versions as shown in Tables 6.15a and 6.15b. The percentages
show the proportion of all participants in that group who made the same, or similar,
comment to the one listed.
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Table 6.15a Comments from open-ended survey question by Group 1 (Australian)
participants (Australian Web Site Version)
Web Comments
Positive Comments
Easy to use

%
11

Interesting web site

9

Confusing

28

Straight forward

7

Design isn't clean

18

Poor in terms of navigation

7

Well-designed

6

Pleasant colour scheme

6

Layout was reasonable

5

Very well layed out

5

What is presented is clear

4

Interesting experience

4

Search tool answers my questions

2

Sailed through with the help of the
navigation bar
No dispute about language used

2

Useful

1

Symbols guided me

1

Negative Comments
Difficult to use

%
30

2

Table 6.15b Comments from open-ended survey question by Group 1 (Australian)
participants (International Web Site Version)
Positive Comments
Cleaner appearance

Web Comments
%
Negative Comments
10
Site was slightly harder to use

%
21

Interesting

9

Confusing

18

Web site design is more appealing

8

Layout could have been better

16

Easy linkage to all sites

8

Site much harder to use

3

Easier to use

6

Telephone numbers do not have
enough spaces

2

Use of colour is much more attractive

5

Preferred this site

4

Well layed out

4

Images are clearer

4

Agreed with the language used

4

Icons and navigation more superior

3

Icons were more representative of the
action
Better wording than previous site

3

Direct

3

User friendly

3

Search tool allows me to get what I need
to know
Quite clear procedures

2

3

1

Table 6.15a shows that 30% of Group 1 participants found the Australian web site version
“difficult to use” while Table 6.15b indicates that 21% of this group expressed that the
International web site version “was slightly harder to use”. While 58% found the Australian
web site version difficult or confusing, 18% found it easy or straightforward. The rationale
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could be due to 38% of Group 1 participants having spent less than 3 years living in
Australia, while 39% have spent more than 20 years living in Australia (Figure 5.9). The
allocation of participants into their respective cultural groups was also based on their
Preferred Language (Australian English) rather than their Mother Tongue. In addition, only
28% of all participants are Australian Citizens (Nationality), whereas 67% are from
nationalities other than Australia or China (Figure 5.7).

The 18% who found the Australian web site easy or straightforward provided comments
such as:
“Simple and adequately clear.”
“I thought that the website was quite easy to use and understand. I never buy things over the internet
but was still able to understand what to do buy instructions on the site.”
“The site was easy to use.”

The majority of these participants were Australian Citizens. The 58% who found the
Australian web site version difficult gave comments such as:
“Very difficult to use, not particularly user friendly, not very aesthetic, not particularly logical.”
“Lots of going back and forth, should be able to select all the things you want on one page without
having to keep going to the meal table list. Annoying website, quite cumbersome, takes a lot of time
to re-load each picture and page on dial-up!”
“I got a bit lost when completing the second task - possibly because I couldn't remember exactly
what I had to do and couldn't find my way back to the instructions! The menu and ordering did not
feel very intuitive.”
“In the selection section of meals, ingredients, and others, i feel that it would be much more
convienient to select with a small box by the side of every item and followed by the total menu when
completed for the confirmation of items selected. Cheers.”

Many of these participants were non-Australian Citizens.
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The International web site version attracted a smaller percentage of negative comments
from Group 1 participants. Overall, this group of participants preferred the International
web site version to Australian web site version (Section 6.4.1.1 and Table 6.3).

While Tables 6.15a and 6.15b show the main themes from participants’ comments, Table
6.15c shows the web task responses to web task items on the Australian and International
web site versions by Group 1 participants. Table 6.15c shows that this group of participants
preferred a Halal diet on the International web site version but also chose a vegetarian diet
regardless of web site versions. This shows that the use of Symbols is equally effective in
selecting dishes on both the Australian web site version and International web site version
(see also Section 6.4.1.1 and Table 6.3). Tables 6.15a and 6.15b also indicate that this
group of participants gave positive comments on the Navigation Bar, Actions and Symbols
for both web site versions (see also Section 6.4.1.1 and Table 6.3). Similarly, there were
strong significant differences between the use of the Navigation Bar and the operation of
Icons (Actions) on both the web site versions, with those on the International web site
version favoured by Group 1 (Australian) participants.

On the contrary, the significant difference between the use of Symbols on both the web site
versions was not strong, but the use of Symbols on the International web site version was
preferred by this group of participants (see also Section 6.4.1.5 and Table 6.7). This group
of participants gave more positive comments on the use of Hypertext Links and Language
for the International web site version (Table 6.15b), and more positive comments on the
ability to choose Colours for both web site versions (Tables 6.15a and 6.15b), which have
significant associations with their Standard of English (see also Section 6.4.1.6 and Table
6.9a).
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Table 6.15c Responses to web task items by Group 1(Australian) participants
Australian Web Site Version
Halal
Vegetarian
Meat
Red

International Web Site Version
Symbols
Halal
23%

Vegetarian
25%
54%
Tablecloth Colours
Red
12%

30%
25%

9%

Blue

13%

Blue

11%

Yellow

5%

Yellow

5%

Green

5%

Green

6%

Orange

6%

Orange

5%

Pink

2%

Pink

5%

Purple

12%

Purple

11%

Brown

2%

Brown

1%

White

15%

White

9%

Grey

1%
3%

First Name

Grey
2%
6%
Black
Name Formats
Title
97%

Middle Name

60%

Surname

96%

Last Name

97%

First Name

95%

Other Name

55%
64%

Black

Area Code
Phone Number

dd:mm:yy
12-hour clock

Preferred Name
Telephone Number Formats
Country Code
97%
Area Code
98%
Telephone Number
Date and Time Formats
mm:dd:yy
82%

95%

93%
95%
95%
64%
94%

House/Unit/Building Number

97%
12-hour clock
Address Formats
House/Unit/Building Number
93%

Street

93%

Street

92%

Suburb

77%

Town/Suburb

76%

City

88%

City

89%

State

93%

State/Province

92%

93%

Country

92%
90%

Postcode

g (grams)
AUD

Postcode/Zip Code
Units of Measure
87%
lbs/oz (pounds/ounces)
Number and Currency Formats
86%
USD

91%

85%
90%

Table 6.15c indicates that Group 1 (Australian) participants chose a wide range of
tablecloth colours in both versions. Similarly, there were comparable responses for
different aspects of the Text Elements. This means that the ability to choose Colours and
the use of Language are roughly equivalent for both web site versions (see also Section
6.4.1.1 and Table 6.3). Table 6.15c explains that the ability to choose Colours on both web
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site versions has a significant association with the Standard of English of this group of
participants (see also Section 6.4.1.6 and Table 6.9a).

6.4.2.2 – Group 2 (Chinese)
Group 2 participants visited the Chinese and International web site versions. Tables 6.16a
and 6.16b show the main comments obtained from this group’s open-ended survey
responses on the web site versions.

Table 6.16a Comments from open-ended survey question by Group 2 (Chinese)
participants (Chinese Web Site Version)
Web Comments
Positive Comments
Well-designed

%
13

Interesting

11

Negative Comments
Picture used is not appropriate for a
restaurant
Some icons not visible

Search tool is definitely helpful

10

Colour is too strong

2

Represents China

8

No choice of colour for tablecloth

2

Navigation bar is indeed guiding me
well
Symbols assisted me

6

Not all the icons are easily understood

1

6

Filling in the dining dates is like walking
backward

1

Hypertext links are very clear

5

Icons are helpful

5

Acceptable

4

Language used is agreeable

2

Search tool is easy to use

2

%
4
3

Table 6.16b Comments from open-ended survey question by Group 2 (Chinese)
participants (International Web Site Version)
Web Comments
Positive Comments
Pictures are nice

%
23

Negative Comments
Icons not clear

%
2

Interesting

17

Not used to the dining date
arrangement

2

User friendly

11

Symbols are helpful

8

Well-designed

6

Search tool is helpful

6

Hypertext links work well

6

Good number of colours for choices of
tablecloth
Some of the icons bring about
expected actions
Language used is applicable to most

5

Colours used are pleasant

2

Words are clearer

1

3
3
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Table 6.16a indicates that 13% of Group 2 participants felt that the Chinese web site
version was “well-designed”. Table 6.16b shows that 23% of this group found that the
“pictures are nice” on the International web site version. On the whole, this group preferred
the International web site version because they gave more positive and fewer negative
comments on this web site version (see also Section 6.4.1.2 and Table 6.4).

Table 6.16c shows the web task responses to web task items on the Chinese and
International web site versions by Group 2 participants. This group of participants preferred
a vegetarian diet on the Chinese web site version. This explains that the use of Symbols is
useful in choosing dishes on the Chinese web site version. Table 6.16a shows that some
participants felt that the “symbols assisted me” on the Chinese web site version, while
Table 6.16b shows that the participants found the “symbols are helpful” on the International
web site version (Section 6.4.1.2 and Table 6.4). However, there is no significant difference
between the use of Symbols on both web site versions.

There were strong significant differences between the use of the Navigation Bar, Hypertext
Links, Search Tool, Language and ability to choose Colours on both web site versions, with
those on the International web site version preferred, except for the use of Language
(Chinese web site version favoured) (see also Section 6.4.1.5 and Table 6.7). Table 6.16a
and Table 6.16b indicate that Group 2 (Chinese) participants gave mostly positive
comments on the use of Navigation Bar, Hypertext Links, Search Tool, Language and
ability to choose Colours for both web site versions (see also Table 6.4). However, only the
use of Hypertext Links (Chinese web site version), Search Tool (International web site
version) and Language (Chinese web site version) has significant associations with the
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Standard of English of this group of participants (see also Section 6.4.1.6 and Table 6.9b).
Table 6.16a and Table 6.16b also show that this group of participants gave mainly positive
comments on the use of Icons to bring about expected actions on both web site versions,
which have significant associations with their Dominant Culture and correspondingly, with
their Overall Culture (see also Section 6.4.1.6, Table 6.11 and Table 6.12).

Table 6.16c Responses to web task items by Group 2 (Chinese) participants
Chinese Web Site Version

International Web Site Version
Symbols

Vegetarian
Beef
White

35%
22%
Tablecloth Colours
97%

Halal
Vegetarian

36%
29%

Red

5%

Blue

16%

Yellow

5%

Green

12%

Orange

8%

Pink

14%

Purple

18%

Brown

5%

White

1%

Grey

11%
1%

Black
Name Formats
Surname

100%

Title

98%

Given Name

99%

Surname

100%

Given Name

4%

First Name

99%

Other Name

24%
0%

City Code
Telephone Number

yyyy:mm:dd
24-hour clock

Preferred Name
Telephone Number Formats
Country Code
98%
98%

Area Code

Telephone Number
Date and Time Formats
mm:dd:yy
99%
99%
Address Formats

Country

12-hour clock

98%
97%
97%
35%
98%

Province

7%

House/Unit/Building
Number
Street

City

13%

Town/Suburb

2%

Street

98%

City

13%

Unit/Building Name

47%

State/Province

98%

House/Room Number
Postcode
g (grams)
RMB

Country
96%
91%
Postcode/Zip Code
Units of Measure
98%
lbs/oz (pounds/ounces)
Number and Currency Formats
99%
USD

98%
98%

5%
98%
92%
99%
99%

197

The white tablecloth Colour was the only option on the Chinese web site version because
this was considered as most culturally appropriate. However, a wide range of tablecloth
colours was selected on the International web site version, indicating that these participants
actually like a lot of different colours (Table 6.16c). In Table 6.16a, comments included
that there is “no choice of colour for tablecloth” and that the red web site theme “colour is
too strong” although it “represents China” on the Chinese web site version. Table 6.16b
includes positive comments such as a “good number of colours for choices of tablecloth”
and “colours used are pleasant” on the International web site version (Section 6.4.1.2 and
Table 6.4). These colour results may indicate that it is incorrect to overemphasise cultural
colour associations and/or indicate the degree of ‘internationalisation’ of this sample.

Favourable responses were given to the Text Elements on both web site versions except for
Other Name on the International web site version, and Date Formats and Unit/Building
Name on the Chinese web site version (Table 6.16c). This indicates that the use of
Language is just as effective on both the Chinese web site version and International web
site version. A few participants commented that the language used is agreeable on the
Chinese web site version (Table 6.16a), and the language used is applicable to most on the
International web site version (Table 6.16b) (Section 6.4.1.2 and Table 6.4). However, the
use of Language on the Chinese web site version has a significant association with the
Standard of English of this group of participants (see also Section 6.4.1.5, Table 6.7,
Section 6.4.1.6 and Table 6.9b). This could mean that Mandarin used on the Chinese web
site version may be more comfortable for this group of participants, especially if their
Standard of English is not self-reported as at least “Good”.
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6.4.2.3 – Group 3 (International)
Group 3 participants visited the International and Australian web site versions. Tables 6.17a
and 6.17b summarise the key comments from this group’s open-ended survey responses on
the web site versions.

Table 6.17a Comments from open-ended survey question by Group 3 (International)
participants (International Web Site Version)
Web Comments
Positive Comments
Interesting

%
41

Negative Comments
More items should be halal

%
6

User friendly

27

Confusing to navigate

5

Good web design

18

Icons not visible

2

Symbols do assist me

5

Hypertext is not linking properly

1

Language used is practical

3

The print ‘Explore Set Menu’ could
have been darker or brighter to make
it more visible
The colours can be more interesting

1

Search tool is helpful

3

Navigation bar is helpful

3

Relatively easy to navigate

1

Symbols help me to a certain extent

1

Icons help

1

Hypertext links are helpful

1

1

Table 6.17b Comments from open-ended survey question by Group 3 (International)
participants (Australian Web Site Version)
Web Comments
Positive Comments
Interesting

%
48

Negative Comments
Confused me a little

%
6

Better in terms of colour scheme

7

Prefer web site one

4

Agree with language used

7

Not enough halal dishes

3

Symbols helped me very much

6

Words are not clear

3

Layout was easy to use

5

Icons are not clear

2

Search tool is helpful

5

Offended when a restaurant serves
pork and halal food

2

Hypertext links are helpful

3

Icons are much more pleasant

1

Like the arrangement of the
reservation date
Pictures of food and drinks items are
very clear
Like the darker blue colour

1
1
1
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41% of Group 3 participants found the International web site version “interesting” and 27%
found this web site “user friendly” (Table 6.17a). In general, this group of participants gave
a higher rating (more positive comments) to the International than the Australian web site
version (Table 6.17b), indicating that the International web site version was preferred by
this International group of participants (Section 6.4.1.3 and Table 6.5).

Table 6.17a and Table 6.17b show that this group of participants gave more positive
comments on the ability to choose Colours, the use of Hypertext Links on both web site
versions and the Navigation Bar on the International web site version, which have
significant associations with their Mother Tongue (see also Section 6.4.1.6 and Table 6.8).
Table 6.17a and Table 6.17b also indicate that this group of participants gave mainly
positive comments on the use of Navigation Bar (International web site version), Hypertext
Links (both web site versions), Search Tool (Australian web site version), Language
(International web site version) and the operation of Icons (Actions) (Australian web site
version), which have significant associations with their Standard of English (see also
Section 6.4.1.6 and Table 6.9c).

Table 6.17a shows that mainly positive comments were given by this group of participants
on the use of Hypertext Links and Navigation Bar on the International web site version,
which have significant associations with their Religion (see also Section 6.4.1.6 and Table
6.10). Table 6.17b indicates that this group of participants gave partially positive comments
on the use of Icons on the Australian web site version, which has a significant association
with their Gender (see also Section 6.4.1.6 and Table 6.13). Interestingly, a few participants
in this group commented on food choices on the Australian web site version (Table 6.17b).
This indicates that religious affiliations can have a strong impact for some users. If the
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impact is strong, even for just a few users, web designers should consider carefully the
potential to offend.

Table 6.17c shows the web task responses to web task items on the International and
Australian web site versions by Group 3 participants. This group of participants selected
both Halal diet and vegetarian diet options on both web site versions. This shows that the
use of Symbols is equally useful in selecting dishes on both the International web site
version and Australian web site version. Table 6.17a indicates comments such as “symbols
do assist me” and “symbols help me to a certain extent” were made in reference to the
International web site version. Table 6.17b includes a comment from some participants that
“symbols helped me very much” on the Australian web site version (Section 6.4.1.3 and
Table 6.5). There was a significant difference between the use of Symbols on both web site
versions, with the use of Symbols on the Australian web site version favoured (see also
Section 6.4.1.5 and Table 6.7).
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Table 6.17c Responses to web task items by Group 3 (International) participants
International Web Site Version

Australian Web Site Version
Symbols

Halal

29%

Halal

23%

Vegetarian

20%

Vegetarian

24%
47%

Meat
Tablecloth Colours
Red

6%

Red

5%

Blue

16%

Blue

13%

Yellow

15%

Yellow

8%

Green

11%

Green

9%

Orange

11%

Orange

7%

Pink

10%

Pink

5%

Purple

13%

Purple

18%

Brown

7%

Brown

4%

4%

White

5%

Grey
Black

13%
12%

White
Grey

4%
1%
Name Formats

Black
Title

100%

First Name

100%

Surname

100%

Middle Name

50%

First Name

100%

Last Name

99%

46%
40%
Telephone Number Formats
Area Code
95%

99%

Other Name
Preferred Name
Country Code
Area Code
Telephone Number

99%
100%
Date and Time Formats

mm:dd:yy

50%
100%
Address Formats

12-hour clock

Phone Number

100%

dd:mm:yy
12-hour clock

96%
100%

House/Unit/Building Number

100%

House/Unit/Building Number

100%

Street

100%

Street

100%

Town/Suburb

40%

Suburb

39%

City

60%

City

71%

State/Province

46%

State

48%

Postcode

90%

Country
Postcode/Zip Code
lbs/oz (pounds/ounces)
USD

100%
90%
Units of Measure
99%
g (grams)
Number and Currency Formats
99%
AUD

99%
99%

A wide range of tablecloth colours were selected on both web site versions (Table 6.17c).
This indicates that the ability to choose Colours is equally effective on both the
International and Australian web site versions. Some participants commented that “the
colours can be more interesting” on the International web site version (Table 6.17a), and
that the Australian web site version is “better in terms of colour scheme” (Table 6.17b)
(Section 6.4.1.3 and Table 6.5).
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Responses provided on the Text Elements were positive for both web site versions with the
exception of Date Formats and City favoured on the Australian web site version (Table
6.17c). This means that the use of Language is just as helpful on both the International and
Australian web site versions. Some participants confirmed this, stating that the language
used is practical on the International web site version (Table 6.17a), and they agree with
language used on the Australian web site version (Table 6.17b) (Section 6.4.1.3 and Table
6.5).

In general, the Australian and Chinese participants provided more positive open-ended
survey responses on the International web site version than their own localised version
(Australian and Chinese, respectively). Such preferences for the International web site
version by each group may be because they are experienced and heavy users of the web
(see Table 5.10a and Table 5.10b). Also, as explained in Chapter 4, having had some
practice with their targeted (localised) web site version first, most of the participants found
the second (International) web site version easier. In contrast, the International participants
provided more positive open-ended survey responses on the International web site version
than the Australian web site version, despite the fact that the Australian version was viewed
second.

6.4.2.4 Explanations for Unexpected Findings
Group 1 – Australian Participants
As for the use of Navigation Bar and Icons (Actions), comments such as “Sailed through
with the help of the navigation bar” and “What is presented is clear” were given to the
Australian web site version while “Icons and navigation more superior” and “Icons were
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more representative of the action” were given to the International web site version, with
those on the International web site version preferred significantly (see also Table 6.15a and
Table 6.15b). This indicates that Group 1 (Australian) participants strongly supported the
use of Navigation Bar and (Icons) Actions on the International web site version.

Similarly for the use of Symbols (see also Table 6.15a, Table 6.15b and Table 6.15c), the
comments “Symbols guided me” and “Images are clearer” were provided for the Australian
and International web site versions respectively, with the use of Symbols on the
International web site version only favoured slightly more than that on the Australian web
site version. Group 1 (Australian) participants supported the use of Symbols on the
International web site version but not much more than their support for the Australian web
site version.

In terms of the use of Hypertext Links and Language, comments such as “Easy linkage to
all sites” and “Better wording than previous site” were provided for the International web
site version (see also Table 6.15a, Table 6.15b and Table 6.15c). This group of participants
(Australian) clearly supported the use of Hypertext Links and Language on the
International web site version.

Since the ability to choose Colours and the use of Language on both the Australian and
International web site versions are somewhat similar for Group 1 (Australian) participants
(see also Table 6.15a, Table 6.15b and Table 6.15c), this contributed to similar comments
on both versions. The comments “Pleasant colour scheme” and “No dispute about language
used” were given to the Australian web site version while “Use of colour is much more
attractive” and “Agreed with the language use” were given to the International web site
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version. However, the comments provided for the ability to choose Colours and the use of
Language on the International web site version tend to show that Group 1 (Australian)
participants supported both the web task items on the International web site version more
than those on the Australian web site version.

Overall, a large percentage of Group 1 (Australian) participants gave positive comments,
while the majority gave negative comments on the Australian web site version; the majority
provided positive comments, whereas a large percentage provided negative comments on
the International web site version. Although there may be an overlap in the participants
who responded positively and negatively to the Australian and International web site
versions, Group 1 (Australian) participants still preferred the International web site version
instead of the Australian (localised) web site version. In this case, Group 1 (Australian)
participants agreed that a web site in International English is more usable than Australian
English. Group 1 (Australian) participants also agreed that a web site which uses an
International version of web design, text and web interface elements is more usable than an
Australian web site which uses local web design, text and web interface elements.

Group 2 – Chinese Participants
Comments were also provided by Group 2 (Chinese) participants for the Chinese and
International web site versions. There is not much difference in preference for the use of
Symbols on both web site versions (see also Table 6.16a, Table 6.16b and Table 6.16c).

In the case of the use of Navigation Bar, Hypertext Links, Search Tool and the ability to
choose Colours, comments were provided for both web site versions, with strong
preference for the International web site version. Comments such as “Navigation bar is
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indeed guiding me well”, “Hypertext links are very clear”, “Search tool is definitely
helpful” and “No choice of colour for tablecloth” were given to the Chinese web site
version. “Words are clearer”, “Hypertext links work well”, “Search tool is helpful” and
“Good number of colours for choices of tablecloth” were given to the International web site
version (see also Table 6.16a, Table 6.16b and Table 6.16c). There was strong support for
the use of Navigation Bar, Hypertext Links, Search Tool and the ability to choose Colours
on the International web site version by Group 2 (Chinese) participants.

While the comments given to the use of Symbols appear similar on both web site versions,
those given to the use of Language tend to indicate preference for the International web
site version, i.e. “Language used is applicable to most”. Thus, Group 2 (Chinese)
participants supported the use of Language on the International web site version more than
that on the Chinese web site version.

As for Group 2 (Chinese) participants, the majority provided positive comments and the
minority provided negative comments on the Chinese web site version, whereas the
majority gave positive comments and the minority gave negative comments on the
International web site version. Regardless of the remaining minority of Group 2 (Chinese)
participants not giving positive or negative feedback on both the Chinese and International
web site versions respectively, the majority of this group of participants still favoured the
International web site version over the Chinese (localised) web site version. Therefore,
Group 2 (Chinese) participants agreed that a web site in International English is more
usable than Mandarin. Group 2 (Chinese) participants also agreed that a web site which
uses an International version of web design, text and web interface elements is more usable
than a Chinese web site which uses local web design, text and web interface elements.
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Group 3 – International Participants
All Group 3 (International) participants gave positive comments and the minority negative
comments on the International web site version, but the majority positive comments and the
minority negative comments on the Australian web site version. This group of participants
seems to like both the International and Australian web site versions. However, there was a
higher proportion of this group of participants who gave positive comments on the
International web site version. All the participants in this group gave positive comments on
the International web site version and a small proportion of this group of participants who
gave positive comments also gave negative comments. This means that Group 3
(International) participants preferred the International web site version.

6.4.3 Overall Impacts of Culture
The literature review in Chapter 2 highlighted the issues for the experiment, which in turn
led to the inclusion of different variables for each measurement (see Chapter 3).

Paired t-test comparisons were performed for the three participant groups to measure the
impact of the constructs Mother Tongue, Religion, Dominant Culture and Overall Culture
using a summary score of the particular sets of web task responses, web design responses
and comments which are related to each of these constructs. This compared the
performance of each group on two of the three web site versions, to indicate the difference
in preference for the Localised and Internationalised versions. Table 6.18 lists the data
used for comparisons relating to each of the four constructs. Note that the construct
"Overall Culture" uses all of the data used in the three other constructs.
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The summary score for each participant’s response on each web design element pertaining
to each construct on each web site version by each participant group, is included in the
paired t-tests. For example, the summary score of every participant in each group related to
the impact of Mother Tongue on the Australian web site version are compared with those
on the International web site version. The significant values in the direction of either the
localised or internationalised version of the web site are derived.

Table 6.18 Derivation of summary score of responses to tasks and questions related to each
construct on each web site version by each participant group
Web Tasks

Close-Ended Survey Questions

Mother Tongue

Web Task Responses (Text
Elements)

Web Design Responses
(Language)

Religion

Web Task Responses
(Symbols, Colours)

Web Design Responses (Web
Interface Elements (Symbols,
Icons), Web Design Elements
(Colours))

Dominant Culture

Web Task Responses
(Colours)

Web Design Responses
(Colours, Hypertext Links,
Navigation Bar, Search Tool)

Overall Culture

Web Task Responses (Text
Elements, Symbols,
Colours)

Web Design Responses
(Language, Web Interface
Elements, Web Design
Elements)

Open-Ended Survey
Question

Open-Ended Survey
Responses
(Comments)

Table 6.19 shows the impact of Mother Tongue on web site versions. This impact is
measured using a summary score of web task responses from the web tasks and web design
responses from the close-ended survey questions related to Mother Tongue on each web
site version by each group of participants (see Appendix 5A for how means were derived
from variables). The results show that, for measures related to the construct Mother Tongue,
the Australian, Chinese and International groups all prefer the International version of the
web site. This means that all groups of participants prefer a web site in American
(International) English.
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Table 6.19 Impact of Mother Tongue on web site versions for each group (paired t-tests)
df
98

Sig. (2tailed)
.000**

-10.036

97

.000**

24.615

103

.000**

Groups

Web Site Versions

Australian

Australian and International

t
-8.954

Chinese

Chinese and International
International and Australian

International

** = Significant difference at p < 0.01

Table 6.20 shows the measure of the impact of Religion on web site versions. Similarly, a
summary score of web task responses and web design measures related to the construct
Religion are used to determine this impact on each web site version by each group of
participants (see Appendix 5A). In terms of Religion, the significant results indicate that the
Chinese group prefers the International web site version, while the International group
prefers the Australian web site version. This indicates that for usability measures related to
Religion, the International web site version scores significantly higher than the Chinese
web site version for the Chinese group. For usability measures related to Religion, the
Australian web site version scores significantly higher than the International web site
version for the International group.

Table 6.20 Impact of Religion on web site versions for each group (paired t-tests)
Sig. (2tailed)
.905

Groups

Web Site Versions

Australian

Australian and International

t
.120

Chinese

Chinese and International

-2.355

97

.021*

International and Australian

-4.687

103

.000**

International

df
98

* = Significant difference at p < 0.05
** = Significant difference at p < 0.01

Table 6.21 shows the assessment of the impact of measures related to Dominant Culture on
web site versions. This impact is measured using a summary score of web task responses
and web design responses associated with Dominant Culture on each web site version by
each group of participants (see Appendix 5A). The significant results indicate that, for
measures related to Dominant Culture, the Chinese group favours the International web site
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version and the International group favours the Australian web site version. This shows that
the Chinese group prefers a web site that uses American cultural items than a web site that
uses Chinese cultural items. Similarly, the International group prefers a web site that uses
Australian cultural items than a web site that uses American cultural items.

Table 6.21 Impact of Dominant Culture on web site versions for each group (paired t-tests)
Australian and International

t
-1.323

df
98

Sig. (2tailed)
.189

Chinese

Chinese and International

-7.197

97

.000**

International

International and Australian

-2.258

103

.026*

Groups

Web Site Versions

Australian

* = Significant difference at p < 0.05
** = Significant difference at p < 0.01

Table 6.22 shows the impact of Overall Culture on web site versions. This impact is
derived using a summary score of all the web task responses, web design responses and
open-ended survey responses (comments) from an open-ended survey question related to
Overall Culture on each web site version by each group of participants (see Appendix 5A).
In relation to Overall Culture, the results reveal that the Australian, Chinese and
International groups all favour the International web site version. This means that all groups
of participants prefer a web site that uses American web design elements, text elements and
web interface elements.

Table 6.22 Impact of Overall Culture on web site versions for each group (paired t-tests)
Australian and International

t
-6.210

df
98

Sig. (2tailed)
.000**

Chinese

Chinese and International

-11.138

97

.000**

International

International and Australian

6.137

103

.000**

Groups

Web Site Versions

Australian

** = Significant difference at p < 0.01
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The significant values derived from the paired t-tests show that the impact of Mother
Tongue and Overall Culture are supported in the direction of the International web site
version by the International participant group. This corresponds to the support of H3, H6
and H13.

6.5 CONCLUSION
This chapter reported the results from the quantitative and qualitative data analyses, which
explained the factors contributing to the Localisation and Internationalisation of web sites.
Overall, the International web site version is preferred by all groups of participants. This
leads to a discussion of the results from the experimental aspect of this thesis.
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Chapter 7
Discussion of Results
7.1 INTRODUCTION
This chapter discusses the findings in terms of the hypotheses. For each construct, the
corresponding findings are discussed in relation to the respective hypotheses. Overall
Culture (H1-H3), Mother Tongue (H4-H6), Religion (H7), Dominant Culture (H8-H10), Web
Design Elements, Text Elements and Web Interface Elements (H11, H12, H13) are the
constructs discussed.

7.2 DISCUSSION OF FINDINGS
In this section, the results of the study are discussed in terms of the hypotheses associated
with web design and usability in the order of the specific hypotheses (H4-H13), to answer
the general hypotheses (H1-H3) for the same web site versions visited by the same
participant groups (see Section 6.4.1, Section 6.4.2, Section 6.4.3, Appendix 12 and
Appendix 13 for explanation). Figure 7.1 provides a summary of variables used in the study
in the context of these hypotheses. Table 7.1 lists the hypotheses, constructs and variables.
Sections 7.2.1 to 7.2.5 use a summary of the results reported in Section 6.4.3. A summary
of the quantitative findings for web design items (D1 to D8) for each group (and each web
site version) was provided in Tables 6.2 and 6.7. Summaries of the qualitative findings for
each group (and each web site version) were provided in Tables 6.15a and 6.15b; 6.16a and
6.16b; and 6.17a and 6.17b.
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Participant Variables

Web Site Variables

Demographic Factors
Nationality (Demo 1), Country
(Demo 2), Culture (Demo 3), Years
Living In Aus (Demo 4) (H8, H9,
H10), Mother Tongue (Demo 5)
(H4, H5, H6), Standard of English
(Demo 6), Religion (Demo 7) (H7),
Age (Demo 8), Gender (Demo 9),
Computer Experience (Demo 10),
Computer Usage (Demo 11), Web
Experience (Demo 12), Web
Usage (Demo 13)

Text Elements (H11, H12,
H13)
Units of Measure
Address Formats
Telephone Number
Formats
Dates and Times Formats
Number and Currency
Formats
Name Formats (Web
Tasks) (D4)

Web Interface
Elements (H11,
H12, H13)
Icons (D5, D6)
Symbols (Web
Task) (D8)

Web Design
Elements (H11,
H12, H13)
Colours (Web
Task) (D7)
Hypertext Links
(D2)
Navigation Bar
(D1)
Search Tool
(D3)

Independent Variables

Dependent Variables
Performance
(Web Task Responses, Web Design
Responses, Open-Ended Survey Responses)
Web Design and Usability

Figure 7.1 Variables used in Study
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Table 7.1 Hypotheses, Constructs and Variables
Hypothesis
Number
H1
H2

H3

H4

H5

H6

H7

H8

H9

H10

H11

H12

H13

Hypothesis Description
An Australian (Localised) version of a web site
is more usable than an Internationalised version
for Australian users.
A Chinese (Localised) version of a web site is
more usable than an Internationalised version
for Chinese users.
An Internationalised version of a web site is
more usable than an Australian (Localised)
version for users other than Australians and
Chinese.

A web site in Australian English is more usable
to an Australian user than a web site in
International English.
A web site in Mandarin is more usable to a
Chinese user than a web site in International
English.
A web site in International English is more
usable to a non-Australian user and a nonChinese user than a web site in Australian
English.
There is a potential relationship between
religion of the user and usability of a web site
(for example, a web site including an Islamic
religious Symbol is more usable to a Muslim
user).
A web site which reflects Australian cultural
items is more usable to an Australian user than
a web site which reflects International cultural
items.
A web site which reflects Chinese cultural items
is more usable to a Chinese user than a web
site which reflects International cultural items.
A web site which reflects International cultural
items is more usable to a person other than an
Australian user and a Chinese user than a web
site which reflects Australian cultural items.
An Australian web site which uses a local
version of web design, text and web interface
elements is more usable to an Australian user
than an International web site which uses
International web design, text and web interface
elements.
A Chinese web site which uses a local version
of web design, text and web interface elements
is more usable to a Chinese user than an
International web site which uses International
web design, text and web interface elements.
An International web site which uses an
International version of web design, text and
web interface elements is more usable to an
International user than an Australian web site
which uses local web design, text and web
interface elements.

Constructs

Variables

Overall Culture

Units of Measure,
Address Formats,
Telephone Number
Formats, Dates
and Times
Formats, Number
and Currency
Formats, Name
Formats, Icons,
Symbols, Colours,
Hypertext Links,
Navigation Bar,
Search Tool,
Language

Mother Tongue

Units of Measure,
Address Formats,
Telephone Number
Formats, Dates
and Times
Formats, Number
and Currency
Formats, Name
Formats, Language

Religion

Icons, Symbols,
Colours

Dominant Culture

Colours, Hypertext
Links, Navigation
Bar, Search Tool

Text Elements, Web
Interface Elements,
Web Design Elements

Units of Measure,
Address Formats,
Telephone Number
Formats, Dates
and Times
Formats, Number
and Currency
Formats, Name
Formats, Icons,
Symbols, Colours,
Hypertext Links,
Navigation Bar,
Search Tool,
Language
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To assist the reader in recapitulating the hypotheses and tasks involved in the experiment,
Figure 7.1 shows the relationship between independent and dependent variables used in the
experiment (as stipulated in Chapter 3). The results were compared between a Localised
version and an Internationalised version of a web site for Australian (Group 1) participants,
Chinese (Group 2) participants and International (Group 3) participants. The general and
specific hypotheses (as stipulated in Chapter 3) were considered to determine whether or
not they were supported by the results of the study, as discussed in the following sections.

Table 7.2 summarises the findings with respect to each hypothesis, including the
quantitative and qualitative results which led to those findings and they will be discussed in
detail in the following sections. The specific hypotheses H11 – H13 corresponds to the
general hypotheses H1 – H3. The discussion of results for Sections 7.2.1 to 7.2.4 has the
following structure. The quantitative analyses include paired t-test, chi-square analysis and
categorical regression analysis, while the qualitative analyses involve scenario-based
analysis on web task responses and content analysis on web comments. The results of each
statistical test will be explained. The results of the different statistical tests will be
compared. The net results derived from both the quantitative and qualitative analyses will
be discussed.
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Table 7.2 Summary of Findings
Hypothesis

Results of Quantitative Data
Analysis
No significant difference,
associations and a very strong
predictor, although insufficient
to contribute to measure
impact of construct.
Significant difference, no
significant associations and
not as strong a predictor when
compared to the impact on the
International web site version.
No significant difference,
significant associations and a
very strong predictor that
contributes to measure impact
of construct.
Significant differences, no
significant associations except
for the International web site
version and a very strong
predictor of the International
web site version.

Results of Qualitative Data
Analysis
Language used on both web
site versions appealed to the
Australian users.

Result

Language used on both web
site versions is equally
understandable by the
Chinese users.

Not
Supported.

Language used on the
International web site version
is slightly preferred by the
International users.

Supported.

There is support for the ability
to choose Colours and the use
of Symbols by all the three
groups of users.

Not
Supported.

Significant difference, no
significant associations and a
very strong predictor, although
insufficient to contribute to
measure impact of construct.
Significant differences,
significant associations and
not as strong a predictor when
compared to the impact on the
International web site version.
No significant differences, no
significant associations and a
very strong predictor that
contributes to measure impact
of construct.
Significant differences, no
significant associations and
strong predictor, although
insufficient to contribute to
measure impact of construct.

The ability to choose Colours
on the Australian web site
version is slightly more useful
for the Australian users.

Not
Supported.

The ability to choose Colours
on both versions of the web
site is equally helpful for the
Chinese users.

Not
Supported.

The ability to choose Colours on
both versions of the web site is
important to the Chinese users.

The ability to choose Colours
on both versions of the web
site is equally effective for the
International users.

Not
Supported.

The ability to choose Colours on
both versions of the web site is
important to the International
users.

The International web site
version attracted more
positive responses from the
Australian users.

Not
Supported.

H12

Significant differences,
significant associations and
not as strong a predictor when
compared to the impact on the
International web site version.

The International web site
version appealed more to the
Chinese users.

Not
Supported.

H13

Significant difference, no
significant associations and
stronger predictor that
contribute to measure impact
of construct.

More positive responses were
given to the International web
site version by the
International users.

Supported.

The Language used and the
ability to choose Colours on the
Australian web site version
attracted more positive
responses, while the use of
Symbols is just as effective on
the International web site
version.
The Language used and the
ability to choose Colourson both
versionsis equally useful, while
the use of Symbols is more
useful on the Chinese web site
version.
The Language used, use of
Symbols and the ability to
choose Colours on both versions
of the web site is equally
effective for the International
users.

H4

H5

H6

H7

H8

H9

H10

H11

Not
supported.

Significance Found and Aspects
that Influence Culture Most
Australian English is as
important as International
English on web sites to the
Australian users.
The Language used on the
Chinese web site version and the
International web site version is
equally understandable to the
Chinese users.
International English is important
on the International web site
version.

Country where users spent most
of their lives does influence their
religious beliefs for the Australian
and International users, which
affects the support for the ability
to choose Colours and the use of
Symbols.
The ability to choose Colours on
the Australian web site version is
important to the Australian users.
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7.2.1 Mother Tongue (H4, H5, H6)
Hypotheses H4, H5 and H6 pertained to Mother Tongue in the cultural focus of this research
and dealt with the impact of the Language used on the web design and usability of each of
the three respective web sites (Australian, Chinese and International).

Australian English is the Mother Tongue of people whose birth place is Australia,
regardless of whether they have spent most of their lives in Australia. Since it is web site
behaviour that is being tested, the impact of Mother Tongue (Australian English) on web
design and usability is measured, although the Australian participants are grouped based on
their preference for Australian English due to opportunities in Australia in terms of
employment, education, relocation, and so forth. This explains how Mother Tongue is
related to Hypothesis H4, Hypothesis H5 and Hypothesis H6.
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7.2.1.1 Hypothesis H4
Hypothesis H4 proposed that a web site in Australian English is more usable to an
Australian user than a web site in International English.

Results of Quantitative Data Analyses
The paired t-test for responses to web design items showed that there is no significant
difference in means for item D4 (0.518) (see Tables 6.2, 6.3, 6.7 and 7.1) between the
Australian web site version (localised) and the International web site version
(internationalised) at a significance level of 0.05 and 0.01, although the International web
site version (internationalised) was favoured by the Australian users (see Table 6.7).

The chi-square analysis for associations between demographic factors and web design
items indicated that there are no significant relationships between Mother Tongue and the
responses to the web design items on the Australian web site version and the International
web site version. This means that they do not influence each other for the web site
(localised and internationalised) for the Australian users (see Appendix 12, Table 12.1).

The categorical regression analysis for predicting strength of demographic factors for
responses to web design items revealed that Mother Tongue is a very strong predictor (R2 >
0.40) (see Appendix 13, Table 13.1) of most of the responses to the web design items on
the Australian and International web site versions for the Australian users. However, the
strength of Mother Tongue as a predictor is not strong enough (R2 > 0.40) (see Appendix 13,
Table 13.1) to contribute towards the measurement of the impact of the construct, in
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comparison to that for the International users (R2 > 0.60) (see Table 6.14b), to enhance the
support of hypothesis H4.

The results derived from the paired t-test indicate that the use of International English for
the International web site version was preferred by the Australian users, although there are
no significant influences between Mother Tongue and the responses to the web design
items on the Australian web site version and the International web site version.

Results of Qualitative Data Analyses
The web task responses provided for Mother Tongue show that the Language used
(Australian English and International English) on both versions of the web site attracted
favourable responses from the Australian users (see Table 6.15c). More positive web
comments were given to the Language used on the International web site version
(International English) (see Table 6.15b).

The results obtained from the web comments show that the use of International English for
the International web site version is favourable. However, the web task responses indicate
that the use of Australian English for the Australian web site version is just as favourable.

Conclusions
The hypothesis H4 is not supported although there was a significant difference between the
overall impact of Mother Tongue on the localised and internationalised versions of the web
site for the Australian users (see Table 6.19). The rationale for this is that the significance
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was favouring the International web site version in general. This shows that the Australian
users preferred a web site in International English because they responded more positively
to the web tasks, the web comments and the web design questions specific to the
International web site version in general. The results from the quantitative data analyses
indicated that there are no significant differences, no significant associations and the
strength of Mother Tongue as a predictor is not adequate to contribute towards the
measurement of the impact of the construct, although it is a very strong predictor of the
responses to the web design items on the Australian web site version and the International
web site version. The results from the qualitative data analyses showed that the Language
used (Australian English and International English) attracted the Australian users. The
paired t-test for overall impact of Mother Tongue indicates that a web site in Australian
English is not more usable than a web site in International English (see Table 7.2).

Therefore, Australian English is as important as International English on web sites to the
Australian users.
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7.2.1.2 Hypothesis H5
Hypothesis H5 suggested that a web site in Mandarin is more usable to a Chinese user than
a web site in International English.

Results of Quantitative Data Analyses
The paired t-test for responses to web design items showed that there is a significant
difference in means for item D4 (0.000) (see Tables 6.2, 6.4, 6.7 and 7.1) between the
Chinese web site version (localised) and the International web site version
(internationalised) at a significance level of 0.01, with the Chinese web site version
(localised) favoured by the Chinese users (see Table 6.7).

The chi-square analysis for associations between demographic factors and web design
items indicated that there are no significant associations between Mother Tongue and the
responses to the web design items on the Chinese web site version and the International
web site version. This explains that they do not affect each other for the localised and
internationalised web site versions for the Chinese users (see Appendix 12, Table 12.2).

The categorical regression analysis for predicting strength of demographic factors for
responses to web design items disclosed that the strength of Mother Tongue as a predictor
of the responses to the web design items also does not appear to be as strong for the
Chinese users (R2 > 0.40) (see Appendix 13, Table 13.2) as that for the International users
on their web site versions (R2 > 0.60) (see Table 6.14b). Although the strength contributes
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towards the measurement of the impact of Mother Tongue, it does not encourage the
support of hypothesis H5.

The results derived from the paired t-test explain that the use of Mandarin for the Chinese
web site version was preferred by the Chinese users. Although there are no significant
associations between Mother Tongue and the responses to the web design items on the
Chinese web site version and the International web site version, Mother Tongue is a strong
predictor but not sufficient (see Appendix 13, Table 13.2) to support hypothesis H5. Mother
Tongue is not as strong a predictor of the responses to the web design items on the Chinese
web site version when compared to the impact of the construct on the International web site
version.

Results of Qualitative Data Analyses
The web task responses given to Mother Tongue indicate that the Language used
(Mandarin and International English) on both the localised version and internationalised
version of the web site is equally understandable by the Chinese users (see Table 6.16c).
The web comments provided for the Language used (Mandarin and International English)
on the Chinese web site version and the International web site version are also just as
agreeable by the Chinese users, with the International web site version slightly preferred
(see Tables 6.16a and 6.16b).
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The results obtained from the web task responses and the web comments coincide in terms
of attracting equally positive responses from the use of Mandarin for the Chinese web site
version and the use of International English for the International web site version.

Conclusions
The hypothesis H5 is also not supported although there was a significant difference between
the overall impact of Mother Tongue on the localised version and the internationalised
version (see Table 6.19) of the web site for the Chinese users, because the significance was
supported in the direction of the International web site version. This indicates that the
Chinese users preferred a web site in International English in general. Similarly, the
Chinese users provided more positive responses to the web tasks, the web comments and
the web design questions on the International web site version in general. The results from
the quantitative data analyses showed that there is a significant difference, no significant
associations and Mother Tongue as a predictor of the responses to the web design items on
the Chinese web site version is not as strong when compared to the impact of the construct
on the International web site version. The results from the qualitative data analyses
indicated that the Language used (Mandarin and International English) appealed to the
Chinese users. The paired t-test for overall impact of Mother Tongue indicates that a web
site in Mandarin is not more usable than a web site in International English because the
internationalised version of the web site is favoured by the Chinese users (see Table 7.2).

Therefore, the Language used on the Chinese web site version and the International web
site version is equally understandable to the Chinese users.
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7.2.1.3 Hypothesis H6
Hypothesis H6 hypothesised that a web site in International English is more usable to a
non-Australian user and a non-Chinese user than a web site in Australian English.

Results of Quantitative Data Analyses
The paired t-test for responses to web design items indicated that there is no significant
difference in means for item D4 (0.320) (see Tables 6.2, 6.5, 6.7 and 7.1) between the
International web site version and the Australian web site version at a significance level of
0.05 and 0.01, although the Australian web site version was slightly favoured by the
International users (see Table 6.7).

The chi-square analysis for associations between demographic factors and web design
items showed that there are significant associations between Mother Tongue and the
responses to the use of Hypertext Links, the ability to choose Colours (International web
site version and Australian web site version) and Navigation Bar (International web site
version) at a significance level of 0.01 (see Table 6.8).

The categorical regression analysis for predicting strength of demographic factors for
responses to web design items explained that Mother Tongue is a very strong predictor (R2
> 0.60) (see Table 6.14b) of most of the responses to the web design items on the
International and Australian web site versions for the International users. The strength of
Mother Tongue as a predictor of the responses to the web design items does seem stronger
for the International users (R2 > 0.60) (see Table 6.14b) than that for the Australian users
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and the Chinese users on their respective web site versions (R2 > 0.40) (see Appendix 13,
Tables 13.1 and 13.2). This contributes towards the measurement of the impact of Mother
Tongue and enhances the support of hypothesis H6.

The results showed that there are no significant associations between Mother Tongue and
the responses to the use of Icons on both International and Australian web site versions (see
Appendix 12, Table 12.3), although Mother Tongue is a very strong predictor (R2 > 0.60)
of the responses to the use of Icons, Colours and Hypertext Links on both web site
versions, and also a very strong predictor of the responses to the use of the Navigation Bar
on the International web site version for the International users (see Table 6.14b). There is
support for hypothesis H6.

Results of Qualitative Data Analyses
The web task responses provided for Mother Tongue show that Language used
(International English and Australian English) on both the localised version and
internationalised version of the web site is easy to understand for the International users
(see Table 6.17c). Comments by Group 3 participants were slightly more positive for the
International web site version than the Australian web site version (see Tables 6.17a and
6.17b).

The results derived from the web task responses show that the use of International English
for the International web site version and the use of Australian English for the Australian
web site version are equally understandable by the International users. However, slightly
225

more positive web comments are given by the International users for the International web
site version compared to the Australian web site version.

Conclusions
The hypothesis H6 is supported as the significant result was in the direction of the
International web site version (see Table 6.19). This shows that the International users
found a web site in International English more usable as they also responded more
positively to the web tasks, the web comments and the web design questions on the
International web site version. The results from the quantitative data analyses indicated that
there is no significant difference or significant associations and that Mother Tongue is a
very strong predictor of the responses to the web design items on the International web site
version and the Australian web site version that contributes to the measurement of the
impact of the construct. The results from the qualitative data analyses showed that the
language used (International English) on the International web site version is slightly
favoured by the International users. The paired t-test for overall impact of Mother Tongue
reveals that a web site in International English is more usable to a non-Australian user and
a non-Chinese user than a web site in Australian English (see Table 7.2).

Therefore, International English is important on the International web site version.
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7.2.1.4 Summary of Hypotheses (H4, H5, H6)
The participants’ preference for American (International) English compared to their Mother
Tongue (Australian English and Mandarin) was a strong result from this study. It seems
that users expect to use English when using web sites, because English has primarily been
the lingua franca (global language) of the web (Crystal, 1997; Graddol, 2000).

7.2.2 Religion (H7)
The next cultural hypothesis (H7) proposed that there is a potential relationship between
religion of the user and usability of a web site (for example, a web site including an Islamic
religious Symbol is more usable to a Muslim user).

Seven religion options were explored in this thesis. However, only six were used because
no one selected Judaism. It was found that, of the participants who spent most of their lives
in countries other than Australia and China, the highest proportion nominated no Religion
(44%), while some identified with Buddhism, Christianity, Islam and other religions.
However, none of the participants who spent most of their lives in Australia and China
identified with Hindusim and Islam (see Section 5.3.1B). Although there is a significant
association between Country where participants spent most of their lives and Religion for
all participants, only the Australian group and the International group have significant
associations between their Country and Religion (see Section 5.3.2).
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Despite the number of participants being large, the proportion of participants with no
religion is the highest (see Figure 5.5). Although religion plays a major role in influencing
many people’s thoughts and perceptions, the overall impact of Religion on web design and
usability may not be significant, unless religiously offensive images or language is used.

Religion was not seen to impact significantly on the comments made by participants
regarding the various web site versions (see Tables 6.15a, 6.15b, 6.16a, 6.16b, 6.17a and
6.17b). The colours and graphics used were not offensive and facilitate religion-based
choices regarding; for instance, food selections (see Tables 6.15c, 6.16c and 6.17c).

7.2.2.1 Results of Quantitative Data Analyses
Paired t-test for Responses to Web Design Items
The significant difference in means is for item D6 (0.002) but not items D5 (0.095), D7
(0.712) and D8 (0.013) (see Tables 6.2, 6.3, 6.7 and 7.1) between the Australian web site
version (Localised) and the International web site version at a significance level of 0.01,
with the International web site version favoured by the Australian users (see Table 6.7).

The significant difference in means is for item D7 (0.006) but not items D5 (0.152), D6
(0.649), and D8 (0.338) (see Tables 6.2, 6.4, 6.7 and 7.1) between the Chinese web site
version (Localised) and the International web site version at a significance level of 0.01,
with the International web site version favoured by the Chinese users in each case (see
Table 6.7).
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The significant difference in means is for item D8 (0.019) but not items D5 (0.063), D6
(0.691), D7 (0.259) (see Tables 6.2, 6.5, 6.7 and 7.1) between the International web site
version and the Australian web site version at a significance level of 0.05 but not 0.01, with
the Australian web site version favoured by the International users in each case (see Table
6.7).

Chi-Square Analysis for Associations between Demographic Factors and Web Design
Items
There are no significant associations between Religion and the responses to the web design
items on the Australian web site version and the International web site version for the
Australian users (see Appendix 12, Table 12.7). Country and Religion are strongly
associated with each other for the Australian users at a significance level of 0.05 and 0.01
(see Table 5.12c). The country (Australia) where users spent most of their lives does
influence their religious beliefs.

Similarly, there are also no significant associations between Religion and the responses to
the web design items on the Chinese web site version and the International web site version
for the Chinese users (see Appendix 12, Table 12.8). Country and Religion of users are not
associated with each other for the Chinese users (see Table 5.12c).

There are significant associations between Religion and the responses to the web design
items (Navigation Bar and Hypertext Links) on the International web site version for the
International users at a significance level of 0.01 (see Table 6.10). There is a strong
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association between Country and Religion for the International users and the country lived
(nationalities other than Australia and China) at a significance level of 0.01 (see Table
5.12e).

The categorical regression analysis for predicting strength of demographic factors for
responses to web design items revealed that Religion is also a very strong predictor (R2 >
0.60) of the responses to the use of Hypertext Links and Navigation Bar on the
International web site version for the International users (see Table 6.14b).

The results obtained from the paired t-test show that there are significant differences in the
responses to the use of Icons, the ability to choose Colours and the use of Symbols on the
respective web site versions for the Australian users, the Chinese users (International web
site version favoured) and the International users (Australian web site version favoured). In
addition, Religion is a very strong predictor (R2 > 0.60) of the responses to the web design
items, particularly on the International and Australian web site versions for the
International users, thereby contributing to the measurement of the impact of Religion on
the respective web site versions (see Table 6.14b). However, although there are significant
associations between Religion and the responses to the web design items on the
International web site version for the International users, the strength of Religion as a
predictor does not seem to be sufficient to enhance the support of hypothesis H7.
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7.2.2.2 Results of Qualitative Data Analyses
The web task responses given to Religion show that the use of Symbols for both web site
versions (Localised and Internationalised) is equally useful. The web task responses to the
ability to choose Colours on the Australian web site version (Localised) was found to be
more useful by the Australian users (see Table 6.15c). The web comments provided for the
ability to choose Colours on the Localised version of the web site (Australian) was found to
be more helpful by the Australian users (see Table 6.15a).

The web task responses provided for Religion indicate that the use of Symbols for the
localised version of the web site (Chinese) is more useful, whereas the ability to choose
Colours on both the Localised version and Internationalised version of the web site
(Chinese and International) is just as helpful for the Chinese users (see Table 6.16c). The
web comments given by the Chinese users show that the use of Symbols for the
International web site version is slightly favoured (see Table 6.16b).

The web task responses given to Religion reveal that the use of Symbols and the ability to
choose Colours for both web site versions (Localised and Internationalised) is equally
effective for the International users (see Table 6.17c). The web comments provided by the
International users show that the use of Symbols and the ability to choose Colours for the
Australian web site version is preferred (see Table 6.17b).
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The results derived from the web task responses indicate that there is support for the web
task responses on the Australian web site version (Colours) by the Australian users and the
Chinese web site version (Symbols) by the Chinese users, and also on both versions
(Localised and Internationalised) of the web site (Symbols) by the Australian users,
(Colours) by the Chinese users and (Symbols and Colours) by the International users.
However, the web comments show that the ability to choose Colours on the Australian web
site version is favoured by the Australian users, the use of Symbols for the International
web site version is slightly preferred by the Chinese users, and the use of Symbols and the
ability to choose Colours for the Australian web site version is favoured by the
International users.

7.2.2.3 Conclusions
The hypothesis H7 is not supported, which indicates that there may be no significant
relationship between Religion of the user and usability of a web site because the
International web site version for the Chinese users is slightly favoured, the International
web site version for the International users is highly preferred and the Australian web site
version for the Australian users is not significantly favoured (see Table 6.20). The results
from the quantitative data analyses showed that there are significant differences, no
significant associations except for the International web site version and Religion is a very
strong predictor of the responses to the web design items on the International web site
version. The results from the qualitative data analyses indicated that there is support for the
ability to choose Colours and the use of Symbols by all the three groups of users. The
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paired t-test for overall impact of Religion reveals that there is no significant preference for
the International web site version by the International users (see Table 7.2).

Therefore, although modernisation may have lessened the impact of religious beliefs and
practices, the experience people had during their formative years are important in
determining their need for religious faith (Pollack, 2008). The Country where users spent
most of their lives does influence their religious beliefs for the Australian and International
users, which affects the support for the ability to choose Colours and the use of Symbols.
Web site designers should be careful not to use symbols which may seriously offend the
small proportion of all users with strong religious beliefs.

7.2.3 Dominant Culture (H8, H9, H10)
The hypotheses H8, H9 and H10 suggest that depending on the user’s culture, a web site
which reflects cultural items of one culture is more usable to a user than a web site which
reflects cultural items of another culture.

The three hypotheses H8, H9 and H10 were related to Dominant Culture. The Dominant
Culture variable was derived from merging of the variables Nationality, Country Lived and
Identified Culture. Identified Culture was used as a deciding factor when faced with an
instance of three distinct options (see Section 3.3.1). Three categories of Dominant Culture
were investigated in this thesis; that is, Australian, Chinese and Other. Other (International)
cultures comprise the majority of the participants.
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7.2.3.1 Hypothesis H8
Hypothesis H8 proposed that a web site which reflects Australian cultural items is more
usable to an Australian user than a web site which reflects International cultural items.

Results of Quantitative Data Analyses
The paired t-test for responses to web design items indicated that the significant difference
in means is for item D1 (0.006) but not items D2 (0.104), D3 (0.824) and D7 (0.712) (see
Tables 6.2, 6.3, 6.7 and 7.1) between the Australian web site version (Localised) and the
International web site version at a significance level of 0.05 and 0.01, with the International
web site version favoured by the Australian users in each case except for D3 (Australian
web site version favoured) (see Table 6.7).

The chi-square analysis for associations between demographic factors and web design
items showed that there are no significant associations between Dominant Culture and the
responses to the web design items on the Australian web site version and the International
web site version. This explains that they do not influence each other for the web site
versions (Localised and Internationalised) for the Australian users (see Appendix 12, Table
12.10).

The categorical regression analysis for predicting strength of demographic factors for
responses to web design items inferred that Dominant Culture is a very strong predictor (R2
> 0.40) of the responses to the web design items on the Australian web site version and the
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International web site version, but not strong enough to contribute towards the
measurement of the impact of the construct (see Appendix 13, Table 13.1).

The results derived from the paired t-test indicate that the use of Navigation Bar, Hypertext
Links and the ability to choose Colours for the International web site version was preferred
by the Australian users. However, the use of Search Tool for the Australian web site
version was preferred by the Australian users. Dominant Culture is a very strong predictor
(R2 > 0.40) of the responses to the web design items (see Appendix 13, Table 13.1),
although there are no significant associations between this demographic factor and the
responses to the web design items on the Australian web site version and the International
web site version. In addition, Dominant Culture is a very strong predictor of the responses
to the web design items on the Australian web site and the International web site, although
inadequate to contribute to the measurement of the impact of the construct.

Results of Qualitative Data Analyses
The web task responses given to Dominant Culture show that the ability to choose Colours
is roughly equivalent on the Australian web site version and the International web site
version. However, the ability to choose Colours is slightly more useful on the Australian
web site version for the Australian users (see Table 6.15c). Slightly more positive web
comments were received for the ability to choose Colours on the Australian web site
version (see Table 6.15a). Positive web comments were provided for Dominant Culture in
terms of the use of Navigation Bar for both the Australian web site version and the
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International web site version (see Tables 6.15a and 6.15b). The use of Hypertext Links
attracted more positive comments for the International web site version (see Table 6.15b).

The results obtained from the web task responses and the web comments show that there is
support for the ability to choose Colours on the Australian web site version and this is
slightly more useful to the Australian users. The web comments received were positive for
the use of Navigation Bar on the Australian web site version and the International web site
version. More positive web comments were given to the use of Hypertext Links for the
International web site version.

Conclusions
H8 is not supported because there was no significant difference between the overall impact
of Dominant Culture on the Australian web site version and International web site version,
with the International web site version only slightly preferred over the Australian web site
version (see Table 6.21). The results from the quantitative data analyses deduce that there is
a significant difference, no significant associations and Dominant Culture is a very strong
predictor of the responses to the web design items on the Australian web site version and
the International web site version, although insufficient to contribute to the measurement of
the impact of the construct. The results from the qualitative data analyses conclude that the
ability to choose Colours on the Australian web site version is slightly more useful for the
Australian users. The paired t-test for overall impact of Dominant Culture shows that a
web site which reflects Australian cultural items is not more usable to an Australian user
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than a web site which reflects International cultural items because the International web site
version is favoured by the Australian users (see Table 7.2).

Therefore, the ability to choose Colours on the Australian web site version is important to
the Australian users.

7.2.3.2 Hypothesis H9
Hypothesis H9 suggested that a web site which reflects Chinese cultural items is more
usable to a Chinese user than a web site which reflects International cultural items.

Results of Quantitative Data Analyses
The paired t-test for responses to web design items showed that the significant differences
in means are for items D1 (0.000), D2 (0.003), D3 (0.007) and D7 (0.006) (see Tables 6.2,
6.4, 6.7 and 7.1) between the Chinese web site version (Localised) and the International
web site version at a significance level of 0.05 and 0.01, with the International web site
version favoured by the Chinese users in each case (see Table 6.7).

The chi-square analysis for associations between demographic factors and web design
items indicated that there are significant associations (see Table 6.11) between Dominant
Culture and the responses to the use of Icons for the Chinese web site version and the
International web site version at a significance level of 0.05. This means that they affect
each other for the Chinese users (see Appendix 12, Table 12.11).
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The categorical regression analysis for predicting strength of demographic factors for
responses to web design items revealed that Dominant Culture is a strong predictor (R2 >
0.40) of the responses to the web design items on the Chinese web site version and the
International web site version (see Appendix 13, Table 13.2). However, the strength of
Dominant Culture as a predictor of the responses to the web design items on the Chinese
web site version is not adequate enough when compared to the impact on the International
web site version (R2 > 0.60) (see Table 6.14b).

The results obtained from the paired t-test show that the use of Navigation Bar, Hypertext
Links, Search Tool and the ability to choose Colours for the International web site version
was preferred by the Chinese users. Although there are significant associations between
Dominant Culture and the responses to the use of Icons for both web site versions, and
Dominant Culture is a strong predictor, the impact of the construct is not sufficient on the
Chinese web site version when compared to the impact on the International web site
version (see Table 6.14b).

Results of Qualitative Data Analyses
The web task responses provided for Dominant Culture indicate that the ability to choose
Colours on both the Chinese web site version and International web site version of the web
site is just as useful for the Chinese users (see Table 6.16c). The web comments given show
that the ability to choose Colours on the Chinese web site version and the International web
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site version is equally effective (see Tables 6.16a and 6.16b). Positive web comments were
received for the use of Navigation Bar, Hypertext Links and Search Tool on both the web
site versions (see Tables 6.16a and 6.16b).

The results derived from the web task responses and the web comments indicate that the
ability to choose Colours on the Chinese web site version and the International web site
version is just as helpful for the Chinese users. In addition, the use of Navigation Bar,
Hypertext Links and Search Tool on the Localised and Internationalised web site versions
also attracted positive web comments.

Conclusions
The hypothesis H9 is not supported because the significant differences were in favour of the
International web site version for the Chinese users (see Table 6.21). This means that more
positive responses were provided to the web tasks, the web comments and the web design
questions by the Chinese users on the International web site version. The results from the
quantitative data analyses reveal that there are significant differences, significant
associations and Dominant Culture is not as strong a predictor of the responses to the web
design items on the Chinese web site version when compared to the impact on the
International web site version. The results from the qualitative data analyses conclude that
the ability to choose Colours on both versions of the web site is equally helpful for the
Chinese users. The paired t-test for overall impact of Dominant Culture indicated that a
web site which reflects Chinese cultural items is not more usable to a Chinese user than a
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web site which reflects International cultural items because the International web site
version is favoured by the Chinese users (see Table 7.2).

Therefore, the ability to choose Colours on both versions of the web site is important to the
Chinese users.

7.2.3.3 Hypothesis H10
Hypothesis H10 hypothesised that a web site which reflects International cultural items is
more usable to a person other than an Australian user and a Chinese user than a web site
which reflects Australian cultural items.

Results of Quantitative Data Analyses
The paired t-test for responses to web design items showed that there are no significant
differences in means for items D1 (0.054), D2 (0.186), D3 (1.000) and D7 (0.259) (see
Tables 6.2, 6.5, 6.7 and 7.1) between the International web site version and the Australian
web site version at a significance level of 0.05 and 0.01, although the Australian web site
version was favoured by the International users in each case except for D3 (none favoured)
(see Table 6.7).

The chi-square analysis for associations between demographic factors and web design
items indicated that there are no significant associations between Dominant Culture and the
responses to the web design items on the International web site version and the Australian
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web site version. This explains that they are independent of each other on the International
web site version and the Australian web site version for the International users (Appendix
12, Table 12.12).

The categorical regression analysis for predicting strength of demographic factors for
responses to web design items explained that Dominant Culture is a very strong predictor
(R2 > 0.60) of the responses to the web design items, especially on the International and
Australian web site versions. This result contributes towards the measurement of the impact
of the construct on the International web site version and the Australian web site version
(see Table 6.14b).

The results derived from the paired t-test infer that the use of Navigation Bar, Hypertext
Links and the ability to choose Colours for the Australian web site version was preferred by
the International users. On the contrary, there was no preference for the use of Search Tool
for either web site version. Dominant Culture is a very strong predictor of the responses to
the web design items on the International web site version and the Australian web site
version that contributes to the measurement of the impact of the construct.

Results of Qualitative Data Analyses
The web task responses given to Dominant Culture show that the ability to choose Colours
on both the localised version and internationalised version of the web site is equally
effective for the International users (see Table 6.17c). More positive web comments were
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provided for the ability to choose Colours and the use of Hypertext Links for the
International web site version and the Australian web site version (see Tables 6.17a and
6.17b). The use of Navigation Bar for the International web site version also attracted more
positive web comments (see Table 6.17a), while the use of Search Tool for the Australian
web site version received more positive web comments (see Table 6.17b).

The results obtained from the web task responses and the web comments explain that the
ability to choose Colours on the International web site version and the Australian web site
version is equivalent in efficiency. Additionally, more positive web comments were given
to the use of Hypertext Links for both the web site versions. The use of Navigation Bar for
the International web site version received more positive web comments from the
International users, whereas the use of Search Tool for the Australian web site version
attracted more positive web comments from the International users.

Conclusions
The hypothesis H10 is not supported because there was a significant difference between the
overall impact of Dominant Culture on the International web site version and the Australian
web site version, with the Australian web site version slightly favoured as compared to the
International web site version (see Table 6.21). The results from the quantitative data
analyses indicate that there are no significant differences, no significant associations and
Dominant Culture is a very strong predictor of the responses to the web design items on the
International web site version and the Australian web site version that contributes to the
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measurement of the impact of the construct. The results from the qualitative data analyses
conclude that the ability to choose Colours on both versions of the web site is equally
effective for the International users. The paired t-test for overall impact of Dominant
Culture reveals that a web site which reflects International cultural items is not more usable
to a person other than an Australian user and a Chinese user than a web site which reflects
Australian cultural items because the Australian web site version is slightly favoured by the
International users (see Table 7.2).

Therefore, the ability to choose Colours on both versions of the web site is important to the
International users.

7.2.3.4 Summary of Hypotheses (H8, H9, H10)
None of the Dominant Culture hypotheses (H8, H9 and H10) is supported, although there
were significant differences between the overall impact of Dominant Culture on the
localised version and internationalised version of the web site for the Chinese and
International users. As the International web site version was preferred by the Australian
and Chinese users, and the Australian web site version was preferred by the International
users (see Table 6.21), this finding indicated that factors such as migration, being raised in
a multicultural environment, exposure to fads or trends due to modernisation, or mixed
parentage, may cause the culture of these users to be “thin” (Hongladarom, 1998, p. 241).
Following from these factors, looking for a sample with homogeneous cultural groups
appears to be rather challenging (Stander, 1998).
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7.2.4 Web Design Elements, Text Elements and Web Interface Elements (H11, H12, H13)
The localisation and internationalisation hypotheses (H11, H12 and H13) proposed that a web
site which uses a local version of web design, text and web interface elements is more
usable to a local user than a web site which uses International web design, text and web
interface elements.

Three versions of Text Elements, Web Interface Elements and Web Design Elements were
investigated in this thesis; that is, Australian, Chinese and International. These three
versions were related to the localisation and internationalisation of web sites (see Section
2.4) to examine the impacts of culture on web design and usability. For this purpose,
Language, Religion and Dominant Culture were explored as components of Overall Culture
(see Section 2.3). After the reduction of data complexity (see Section 6.3), the general
impact of Mother Tongue, Religion, Dominant Culture and Overall Culture were measured.
Not all web tasks have corresponding web design questions (see Appendix 5A). The
general impact of Mother Tongue involved data sources from Text Elements (web task
responses) and Language (web design responses). As Language is implied by Text
Elements in terms of web tasks in this research, there is a corresponding web design
question to measure Language. Similarly, the web tasks for Symbols and Colours have
corresponding web design questions. The general impact of Religion included data sources
from Symbols and Colours (web task responses), and Symbols, Icons and Colours (web
design responses). The general impact of Dominant Culture consisted of data sources from
Colours (web task responses), and Navigation Bar, Hypertext Links, Search Tool and
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Colours (web design responses). Lastly, the impact of Overall Culture comprised Text
Elements, Symbols and Colours (web task responses), Language, Web Interface Elements
and Web Design Elements (web design responses), and open-ended survey responses (see
Appendix 5A).

Besides a scenario-based evaluation carried out on the web task responses (see Tables
6.15c, 6.16c and 6.17c), a content evaluation performed on the open-ended survey
responses identified several themes which were grouped into positive and negative
comments on each of the three web sites (see Tables 6.15a – 6.15b, 6.16a – 6.16b and 6.17a
– 6.17b).

7.2.4.1 Hypothesis H11
Hypothesis H11 proposed that an Australian web site which uses a local version of web
design, text and web interface elements is more usable to an Australian user than an
International web site which uses International web design, text and web interface
elements.

Results of Quantitative Data Analyses
The paired t-test for responses to web design items showed that the greatest significant
differences in means are for items D1(0.006) and D6 (0.002) (see Tables 6.2, 6.3, 6.7 and
7.1) between the Australian web site version (localised) and the International web site
version (internationalised) at a significance level of 0.05 and 0.01, with the International
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web site version (internationalised) favoured by the Australian users in each case except for
D3 (Australian web site version favoured) (see Table 6.7) .

The chi-square analysis for associations between demographic factors and web design
items indicated that there are no significant associations between Overall Culture and the
responses to the web design elements on the Australian web site version and the
International web site version. They are independent of each other for the web site versions
(localised and internationalised) for the Australian users (Appendix 12, Table 12.13).

The categorical regression analysis for predicting strength of demographic factors for
responses to web design items explained that Overall Culture is a strong predictor (R2 >
0.40) of the responses to the ability to choose Colours on both web site versions. However,
the strength of Overall Culture as a predictor is not sufficient (R2 > 0.40) to contribute to
the measurement of the impact of the construct (Appendix 13, Table 13.1).

The results obtained from the paired t-test show that there are significant differences
between the responses to the use of Navigation Bar and the use of Icons (Actions) for the
Australian web site version and the International web site version, with the International
web site version preferred by the Australian users. Although there are no significant
associations between Overall Culture and the responses to the web design elements on the
Australian and International web site versions, it is a strong predictor of the responses to
the ability to choose Colours on both web site versions. However, the strength of Overall
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Culture as a predictor is not adequate (R2 > 0.40) to contribute to the measurement of the
impact of the construct (Appendix 13, Table 13.1).

Results of Qualitative Data Analyses
The web task responses show that the Language used (Australian English and International
English), use of Symbols and the ability to choose Colours on the localised version of the
web site attracted more favourable responses, with the exception of the use of Symbols
being equally effective on the internationalised version of the web site for the Australian
users (see Table 6.15c). More positive open-ended survey responses were given to the
International web site version (internationalised) than the Australian web site version
(localised) by the Australian users (see Table 6.15b). In general, the Australian users
provided more positive responses for the internationalised version of the web site.

The results obtained from the web task responses show that the use of Symbols on both the
Australian and International web site versions is equally helpful to the Australian users. On
the contrary, the Language used (Australian English) and the ability to choose Colours on
the Australian web site version appealed to the Australian users because they received more
positive responses. However, more positive web comments were given to the International
web site version by the Australian users.
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Conclusions
The paired t-test for overall impact of Culture shows that an Australian web site which
uses a local version of web design, text and web interface elements is not more usable to an
Australian user than an International web site which uses International web design, text and
web interface elements because the International web site version is favoured by the
Australian users (see Table 6.22). In general, Group 1 (Australian) participants still
preferred the International web site version instead of the Australian (localised) web site
version, although some participants may have responded both positively and negatively to
the Australian and International web site versions (see also Section 6.4.2.1). Overall, this
group of participants preferred the International web site version to the Australian web site
version (Table 6.15b). The results from the quantitative data analyses show that there are
significant differences, no significant associations, and Overall Culture is a strong predictor
of the responses to the web design elements on the Australian web site version and the
International web site version, although insufficient to contribute to the measurement of the
impact of the construct. The results from the qualitative data analyses indicate that the
International web site version attracted more positive responses from the Australian users.
An International web site which uses International web design, text and web interface
elements is preferred by the Australian users (see Table 7.2). The hypothesis H11 is not
supported.
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Therefore, the Language used (Australian English) and the ability to choose Colours on the
Australian web site version attracted more positive responses, while the use of Symbols is
just as effective on the International web site version.

7.2.4.2 Hypothesis H12
Hypothesis H12 proposed that a Chinese web site which uses a local version of web design,
text and web interface elements is more usable to a Chinese user than an International web
site which uses International web design, text and web interface elements.

Results of Quantitative Data Analyses
The paired t-test for responses to web design items indicated that the most significant
differences in means are for items D1 (0.000), D2 (0.003), D3 (0.007), D4 (0.000) and D7
(0.006) (see Tables 6.2, 6.4, 6.7 and 7.1) between the Chinese web site version (localised)
and the International web site version (internationalised) at a significance level of 0.05 and
0.01, with the International web site version (internationalised) favoured by the Chinese
users in each case except for D4 (Chinese web site version favoured) (see Table 6.7).

The chi-square analysis for associations between demographic factors and web design
items explained that there are significant associations between Overall Culture and the
responses to the use of Icons for the localised version and internationalised version of the
web site at a significance level of 0.05. This shows that they are dependent on each other
for the Chinese users (see Table 6.12).
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The categorical regression analysis for predicting strength of demographic factors for
responses to web design items revealed that Overall Culture is also a strong predictor (R2 >
0.40) of the responses to the use of Icons for both web site versions (Appendix 13, Table
13.2).

The results derived from the paired t-test indicate that there are significant differences
between the responses to the use of Navigation Bar, the use of Hypertext Links, the use of
Search Tool, the Language used (Mandarin and International English) and the ability to
choose Colours for the Chinese and International web site versions. However, the
International web site version is favoured, except for the Language used (Mandarin),
favoured when used on the Chinese web site version. In addition, Overall Culture has
significant associations with the responses to the use of Icons for the Chinese web site
version and the International web site version. Correspondingly, Overall Culture is also a
strong predictor of the responses to the use of Icons for both versions of the web site. In
particular, Overall Culture is not as strong a predictor of the responses to the web design
elements on the Chinese web site version when compared to the impact on the International
web site version (see Table 6.14b).
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Results of Qualitative Data Analyses
The web task responses indicate that the Language used (Mandarin and International
English) and the ability to choose Colours on both the localised version and
internationalised version of the web site is equally useful, with the exception of the use of
Symbols being more useful on the localised version of the web site for the Chinese users
(see Table 6.16c). More positive open-ended survey responses were provided for the
International web site version (internationalised) than the Chinese web site version
(localised) by the Chinese users (see Table 6.16b). In general, the Chinese users gave more
positive responses to the International web site version.

The results obtained from the web task responses show that the use of Symbols is more
helpful for the Chinese web site version, while the International web site version attracted
more positive web comments. However, the web task responses also indicate that the
Language used (Mandarin and International English) and the ability to choose Colours on
the Chinese and International web site versions is equally effective for the Chinese users.
Overall, the Chinese users favoured the International web site version (see Table 7.2).

Conclusions
The paired t-test for overall impact of Culture indicates that a Chinese web site which uses
a local version of web design, text and web interface elements is not more usable to a
Chinese user than an International web site which uses International web design, text and
web interface elements because the International web site version is favoured by the
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Chinese users (see Table 6.22). The majority of Group 2 (Chinese) participants still
favoured the International web site version over the Chinese (localised) web site version, in
spite of some participants not providing either positive or negative responses on both web
site versions (see also Section 6.4.2.2). On the whole, this same group preferred the
International web site version because they gave more positive and fewer negative
comments on this web site (see Table 6.16b). The results from the quantitative data
analyses show that there are significant differences, significant associations and Overall
Culture is not as strong a predictor of the responses to the web design elements on the
Chinese web site version when compared to the impact on the International web site
version. The results from the qualitative data analyses indicate that the International web
site version appealed more to the Chinese users. An International web site which uses
International web design, text and web interface elements is favoured by the Chinese users
(see Table 7.2). The hypothesis H12 is not supported.

Therefore, the Language used (Mandarin and International English) and the ability to
choose Colours on both versions is equally useful, while the use of Symbols is more useful
on the Chinese web site version.
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7.2.4.3 Hypothesis H13
Hypothesis H13 proposed that an International web site which uses an International version
of web design, text and web interface elements is more usable to an International user than
an Australian web site which uses local web design, text and web interface elements.

Results of Quantitative Data Analyses
The paired t-test for responses to web design items showed that the largest significant
difference in means is for item D8 (0.019) (see Tables 6.2, 6.5, 6.7 and 7.1) between the
International web site version and the Australian web site version at a significance level of
0.05 but not 0.01, with the Australian web site version favoured by the International users
except for D3 (none favoured) (see Table 6.7).

The chi-square analysis for associations between demographic factors and web design
items indicated that there are no significant associations between Overall Culture and the
responses to the web design elements on the International web site version and the
Australian web site version. They are mutually exclusive for the web site versions
(localised and internationalised) for the International users (Appendix 12, Table 12.15).

The categorical regression analysis for predicting strength of demographic factors for
responses to web design items revealed that Overall Culture is a stronger predictor (R2 >
0.60) of web design elements for the International users (see Table 6.14b). The predictor of
the majority of the web design elements is stronger (R2 > 0.60) on the International and the
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Australian web site versions (Group 3 participants) (see Table 6.14b) compared to those on
the Australian and International web site versions (Group 1 participants) (R2 > 0.40) (see
Appendix 13, Table 13.1) as well as the Chinese and International web site versions (R2 >
0.40) (Group 2 participants) (see Appendix 13, Table 13.2). The predictor is stronger (R2 >
0.60) on the International web site versions for each of the participant group. This stronger
predictor is in favour of the International web site version (R2 > 0.60) (see Table 6.14b).

The results derived from the paired t-test indicate that there is a significant difference
between the responses to the use of Symbols for the International web site version and the
Australian web site version. However, the Australian web site version is favoured, except
for the responses to the use of Search Tool because none is favoured on the web site
versions. Although there are no significant associations between Overall Culture and the
responses to the web design elements on the web site versions, the strength of Overall
Culture as a predictor of the responses to the web design elements on the International web
site version and the Australian web site version contributes to the measure of the impact of
the construct. In particular, Overall Culture is a stronger predictor of the responses to the
web design elements on the International web site version and the Australian web site
version that contribute to the measure of the impact of the construct (see Table 6.14b).
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Results of Qualitative Data Analyses
The web task responses show that the Language used (International English and Australian
English), the use of Symbols and the ability to choose Colours on both the localised version
and internationalised version of the web site is equally effective for the International users
(see Table 6.17c). More positive open-ended survey responses were given to the
International web site version than the Australian web site version by the International
users (see Table 6.17a).

The results obtained from the web task responses explain that the Language used
(International English and Australian English), the use of Symbols and the ability to choose
Colours is just as useful on the International web site version and the Australian web site
version. However, there were more positive web comments provided for the International
web site version by the International users.

Conclusions
The paired t-test for overall impact of Culture reveals that an International web site which
uses an International version of web design, text and web interface elements is more usable
to an International user than an Australian web site because the International web site
version is favoured by the International users (see Table 6.22). Although Group 3
(International) participants appear to like both the International and Australian web site
versions, all of them provided positive comments on the International web site version
while some of those participants also gave negative comments. In general, this group of
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participants gave a higher rating (more positive comments) to the International web site
version than the Australian web site version and gave more negative comments on the
Australian web site version than the International web site version (see also Section
6.4.2.3). This shows that this group of participants preferred the International web site
version. Hence, Group 3 (International) participants agreed that a web site in International
English is more usable than Australian English. This also means that a web site which uses
an International version of web design, text and web interface elements is more usable than
an Australian web site which uses local web design, text and web interface elements (see
Table 6.22). The results from the quantitative data analyses show that there is a significant
difference, no significant associations and Overall Culture is a stronger predictor of the
responses to the web design elements on the International web site version and the
Australian web site version that contribute to the measure of the impact of the construct.
The results from the qualitative data analyses indicate that more positive responses were
given to the International web site version by the International users. An International web
site which uses International web design, text and web interface elements is preferred by
the International users (see Table 7.2). The hypothesis H13 is supported.

Therefore, the Language used (International English and Australian English), use of
Symbols and the ability to choose Colours on both versions of the web site is equally
effective for the International users.
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7.2.4.4 Summary of Hypotheses (H11, H12, H13)
After the revisions were made for the main study, there were greater significant differences
between the impact of Overall Culture on the localised version and the internationalised
version of the web site for the Australian and Chinese users. In addition, there was also a
significant difference for the International users. H11 and H12 are not supported because the
significant results were in favour of the International web site versions (see Tables 7.1, 7.3,
7.4 and 7.2). However, H13 is supported because the International web site version was
preferred. This also means that H3 is supported because H13 is the specific hypothesis
which addresses the general hypothesis H3 (see Tables 7.1, 7.5 and 7.2).

According to Sharp et al. (2007), due to a remarkable recognition in the distribution of
information online, the more people use the web, the more likely they are to become
acclimatised to international features, thereby rendering localisation less significant,
especially with factors such as multicultural environment, migration in the last two
decades, modernisation or mixed parentage, possibly “thinning” the cultures of web users
further (Hongladarom, 1998, p. 241), although the cautious use of icons, symbols and
colours sensitive to diverse religious groups is still vital (Stander, 1998). The preference for
the International web site version by the participant groups showed that the more people are
experienced in the web, the more easily they are able to adapt to using an international web
site version, expecting to use English as this is usually regarded as the global web language
(Crystal, 1997; Graddol, 2000) and to see corresponding web design, text and web interface
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elements. This clearly rationalises the lack of support of a large number of hypotheses in
this thesis.

7.2.5 Overall Culture (H1, H2, H3)
Hypotheses H1, H2 and H3 (Overall Culture) draws from the results of Mother Tongue (H4H6), Religion (H7), Dominant Culture (H8-H10) and Web Design Elements, Text Elements
and Web Interface Elements (H11-H13) to assess the impact on each web site version for
each group of participants.

Hypothesis 1: An Australian (Localised) version of a web site is more usable than an
Internationalised version for Australian users.

Table 7.3 shows the paired t-test results for the impact of Mother Tongue, Religion,
Dominant Culture and Overall Culture on the Australian and International web site versions
for the Australian group. The results are drawn from Tables 6.19-6.22.

Table 7.3 Impact of constructs on web site versions (Australian and International) for
Australian group participants
Constructs

t

df

Sig. (2-tailed)

Mother Tongue

-8.954

98

.000**

Religion

.120

98

.905

Dominant Culture

-1.323

98

.189

Overall Culture

-6.210

98

.000**

* = Significant difference at p < 0.05
** = Significant difference at p < 0.01
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A paired t-test showed that there is a significant difference (p < 0.05 and p < 0.01) between
the impact of a summary score of all the web task responses, web design responses and
open-ended survey responses related to Overall Culture on the Localised version and the
Internationalised version of the web site in the direction of the International web site
version (internationalised) for the Australian users (Section 6.4.3). This is supported by a
summary score of the web task responses, web design responses and open-ended survey
responses associated with Mother Tongue, and with the International web site version
favoured by the same group of users. Almost all of the demographic factors are strong
predictors of most of the responses to the web design elements on the Australian and
International web site versions. However, there is not sufficient strength to contribute to the
measurement of the general impact of Overall Culture. The strength of these predictors of
most of the responses to the web design elements on the Australian and International web
site versions (R2 > 0.40) (see Appendix 13, Table 13.1) are not adequate as compared to
their impact on the International and Australian web site versions (R2 > 0.60) (see Table
6.14b), to support hypothesis H1. As the quantitative and qualitative data analyses are
included in the measurement of the general impact of Overall Culture on web design and
usability of the Australian web site, this paired t-test indicated that an Australian
(Localised) version of a web site is not more usable than an Internationalised version for
the Australian users because the International web site version is favoured by the
Australian users. Thus, hypothesis H1 is not supported (see Tables 7.1, 7.3 and 7.2).
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Hypothesis 2: A Chinese (Localised) version of a web site is more usable than an
Internationalised version for Chinese users.

Table 7.4 indicates the paired t-test results, obtained from Tables 6.19-6.22, for the impact
of Mother Tongue, Religion, Dominant Culture and Overall Culture on the Chinese and
International web site versions for the Chinese group.

Table 7.4 Impact of constructs on web site versions (Chinese and International) for
Chinese group participants
Constructs

t

df

Sig. (2-tailed)

Mother Tongue

-10.036

97

.000**

Religion

-2.355

97

.021*

Dominant Culture

-7.197

97

.000**

Overall Culture

-11.138

97

.000**

* = Significant difference at p < 0.05
** = Significant difference at p < 0.01

A paired t-test showed there is a significant difference (p < 0.05 and p < 0.01) between the
impact of a summary score of all the web task responses, web design responses and openended survey responses associated with Overall Culture on the Localised version and
Internationalised version of the web site in the direction of the International web site
version (internationalised) for the Chinese users (Section 6.4.3). The significant differences
between the impact of a summary score of the web task responses, web design responses
and open-ended survey responses pertaining to Mother Tongue, Religion and Dominant
Culture support this significant result in the direction of the International web site version
for this group of users. The strength of the majority of the demographic factors as strong
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predictors of most of the responses to the web design elements on the Chinese and
International web site versions, contribute towards the measurement of the general impact
of Overall Culture. They are not as strong predictors of most of the responses to the web
design elements on the Chinese and International web site versions (R2 > 0.40) (see
Appendix 13, Table 13.2) when compared to the impact on the International and Australian
web site versions (R2 > 0.60) (see Table 6.14b), to support hypothesis H2. The overall
impact of both the quantitative and qualitative data analyses measured by a paired t-test
indicates that a Chinese (Localised) version of a web site is not more usable than an
Internationalised version for the Chinese users because the International web site version is
favoured by the Chinese users. Thus, hypothesis H2 is not supported (see Tables 7.1, 7.4
and 7.2).

Hypothesis 3: An Internationalised version of a web site is more usable than an Australian
(Localised) version for users other than Australians and Chinese.

Table 7.5 displays the paired t-test results for the impact of Mother Tongue, Religion,
Dominant Culture and Overall Culture on the International and Australian web site versions
for the International group, derived from Tables 6.19-6.22.
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Table 7.5 Impact of constructs on web site versions (International and Australian) for
International group participants
Constructs

T

df

Sig. (2-tailed)

Mother Tongue

24.615

103

.000**

Religion

-4.687

103

.000**

Dominant Culture

-2.258

103

.026*

Overall Culture

6.137

103

.000**

* = Significant difference at p < 0.05
** = Significant difference at p < 0.01

Table 6.22 shows that there is a significant difference (p < 0.05 and p < 0.01) between the
impact of a summary score of all the web task responses, web design responses and openended survey responses pertaining to Overall Culture on the Localised version and
Internationalised version of the web site in the direction of the International web site
version for the International users (Section 6.4.3). This significant result is supported by
significant differences between the impact of a summary score of the web task responses,
web design responses and open-ended survey responses related to Mother Tongue in the
direction of the International web site version for the same group of users. However, this
result is supported by significant differences between the impact of those associated with
Religion and Dominant Culture in the direction of the Australian web site version for this
group of users. The strength of most of the demographic factors as strong predictors (R2 >
0.60) of the responses to the web design elements on the International and Australian web
site versions is strong enough to support hypothesis H3. This indicates that these strong
predictors (R2 > 0.60) of the responses to the web design elements on the International and
Australian web site versions contribute abundantly towards the measurement of the general
impact of Overall Culture. Interestingly, the strongest predictors (R2 > 0.60) of the
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responses to the web design elements tend to be on the International and Australian web
site versions for the International users (see Table 6.14b). The overall impact measured by
the quantitative and qualitative data analyses using a paired t-test shows that an
Internationalised version of a web site is more usable than an Australian (Localised)
version for users other than Australians and Chinese because the International web site
version is favoured by the International users. Thus, hypothesis H3 is supported (see Tables
7.1, 7.5 and 7.2).
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7.3 CONCLUSION
This chapter provided a discussion of the results from the experimental aspect of this thesis.
It appears that the results indicate that for the types of users represented by participants in
this study, there is more likely a “world wide web culture” than a “world wide web of
cultures” (Turk, 2000). This may be the result of the users having considerable exposure to
web sites. An analysis of demographic factors (see Section 5.3.1) shows that the users in
each group are experienced and heavy users of the web. This may explain their preference
for the internationalised versions of the web site. Mother Tongue, Religion and Dominant
Culture have been discussed in terms of which specific hypotheses are supported. Web
Design Elements, Text Elements and Web Interface Elements have also been discussed in
terms of specific hypotheses that are supported, which in turn supports general hypotheses
(Overall Culture). In general, the results indicate differences in responses to the three
different web site versions by participants from the different cultural groups, each giving
favour to International (American) English and the Internationalised web site version.

264

Chapter 8
Conclusions
8.1 INTRODUCTION
This thesis began with the question: “Are there differences in usability of web sites for
users from different cultures?”. In the context of the experiment carried out in this research,
the initial question led to three broad questions: (i) “Is an Australian web site more usable
than an International web site to an Australian user?”; (ii) “Is a Chinese web site more
usable than an International web site to a Chinese user?”; and (iii) “Is an International web
site more usable than an Australian web site to a user other than from Australia and
China?”.

The theoretical implications of this research are discussed in terms of culture, and the
localisation and internationalisation of web sites. The significance of this research is
discussed in terms of the contribution that it makes to the field of HCI, especially
concerning web site usability. Finally, directions for future research are discussed.

8.2 MAIN RESEARCH FINDINGS
The experiment carried out in this research involved evaluation of three versions (two
localised and one internationalised) of a virtual restaurant booking web site. It involved the
collection of data in the form of participant demographic background, interaction tasks and
a questionnaire, based on the usability aspects of the tasks. Only three of the thirteen
hypotheses were supported:
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H3: An Internationalised version of a web site is more usable than an Australian
(Localised) version for users other than Australians and Chinese.

H6: A web site in International English is more usable to a non-Australian user and
a non-Chinese user than a web site in Australian English.

H13: An International web site which uses an International version of web design,
text and web interface elements is more usable to an International user than an
Australian web site which uses local web design, text and web interface elements.

Although it was expected that the participants would prefer their respective localised
versions of the web site, the majority of the differences in usability for users from different
cultures favour the internationalised version of the experimental web site. Group 1
(Australian) participants and Group 2 (Chinese) participants agreed that a web site in
International English is more usable than Australian English and Mandarin respectively,
while Group 3 (International) participants agreed that a web site in International English is
more usable than Australian English. All the three participant groups also agreed that a web
site which uses an International version of web design, text and web interface elements is
more usable than one which uses local web design, text and web interface elements. The
likely rationale for this is that the participants are experienced and heavy users of the web.
According to further analysis carried out in Section 5.3.1E, they may have anticipated the
use of English, as it has traditionally been the dominant web language. The particular
characteristics of the participants in this study (and the three groups they were divided into)
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are discussed in detail in Chapter 5. All conclusions of the study relate to those participants
and hence may not be generalisable to other types of users.

8.3 THEORETICAL IMPLICATIONS
The objective of this research was to investigate if there are differences in usability of web
sites for users from different cultures. It also aimed to develop a better understanding of
design variables relevant to localisation and internationalisation of web sites.

Since the birth of web sites during the early 1990s (Howe, 2004), their use has become an
important aspect in the lives of many people in various parts of the world. With such
prevalent adoption of web sites in different countries, it is anticipated that people from
diverse cultural backgrounds will require different versions of web sites. However, the
main finding of this research supports the notion (at least for these participants) that an
internationalised web culture dominates rather than a localised web culture. The following
subsections provide more detail regarding theoretical implications of the research results.

8.3.1 Culture
The issue of web site usability addresses problems in the localisation of web sites,
including cultural dimensions; for instance, those stipulated by cultural anthropologists, to
provide a well-informed notion of culture to user interface designers in order to develop
culturally appropriate web interfaces for users from diverse cultural groups (Marcus, 1995;
1998). Within each cultural group, users can be further categorised, via demographics, into
a variety of subgroups according to factors such as education levels, employment or
interests (Marcus, 2008). In relation to web experience of culturally diverse users, the
impacts of language, history and other factors vary for users from various cultures (del
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Galdo & Nielsen, 1996). If these users are able to accomplish the same task using web
interfaces that contain features they can identify with, they are more inclined to have a
fulfilling and enjoyable experience with that web interface, and are likely to visit the same
web site again (Marcus, 2008).

The internationalisation of web sites also entails the consideration of culture in web site
design. In order to strengthen web site usability for the general population, Marcus grouped
issues into ‘hard’ (language, format standards, colour usage); and ‘soft’ (people from
distinct cultures interacting with computers and web sites) (Smith et al., 2002). However,
the application of cultural theories to web site usability is still lacking (Smith et al., 2002).

Various demographic factors were assessed in this research to investigate the impacts of
culture on web site usability. The demographic factors were grouped into three broad
categories; namely, Language, Religion and Dominant Culture, and their implications are
discussed below.

In this research, the Language of users may have an influence on the comprehension of a
localised or an internationalised web site version to render either one more usable. Despite
their Mother Tongue, users may adopt the language in the Countries where they spent most
of their lives as their Preferred Language (see Section 2.3.1.2). Besides having a Preferred
Language, users of the web often expect to use English on web sites. This research has
supported the notion that users expect to use English when using web sites, because
English is the accepted lingua franca (global language) (Crystal, 1997; Graddol, 2000) and
the dominant web language. This led to the preference for American (International) English
by the Australian, Chinese and International group participants in this research.
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The Religion of users may have an influence on the perception of web site usability. The
factors that affect users’ preferences for a localised or an internationalised web site version,
in terms of Colours, Icons, Symbols etc. have been considered. Other confounding factors
may have diminished the impact of Religion on web site usability (see Section 2.3.1.3). The
main study results demonstrated the complexities of Religion in the context of the web
(George, 2006). Religion may be a subtle influence on people’s preferences towards web
interfaces because individual beliefs or biases among people of the same religion may
differ due to different backgrounds, environment and religious practices. In the context of
this experiment, the influence of Religion was very slight. However, web site designers
should avoid alienating users with strong religious beliefs by ensuring that no potentially
offensive graphics are used.

Similarly, the Dominant Culture of users may have an influence on the perception of web
site usability. Corresponding to the Preferred Language of users, environmental factors
may have contributed to the impact of the Dominant Culture of users on their perception of
web site usability for a localised or internationalised version (see Section 2.3.1.1).
Dominant Culture is a derived variable, incorporating Nationality, Country Lived and
Identified Culture. The relocation of people from their home countries may result in an
extended length of stay in other countries, which in turn increases the chance of people
adopting the culture of that country. This research indicated that the culture of such users is
“thin” (Hongladarom, 1998, p. 241). This may be attributed, in part, to migration, being
raised in a multicultural environment, exposure to fads or trends due to modernisation, or
mixed parentage. People who have long exposure to and frequent use of computers and the
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web will become more ‘internationalised’ by this process. A combination of such factors
could explain the preference for the International web site version by the Australian and
Chinese group participants.

8.3.2 Localisation and Internationalisation of Web Sites
In this research, three web site versions applied the processes of localisation and
internationalisation, with two of the three web site versions being localised versions and a
third web site version being an internationalised version. All groups (Australian, Chinese
and International) preferred the International web site version. A key aspect of this study
was the issue of usability in the context of localisation and internationalisation of web sites.
The constructs of localisation and internationalisation included Text Elements, Web
Interface Elements and Web Design Elements (see Appendix 1C). A subset of potential
web usability issues (see Section 2.5) was selected for the experimental design (see Table
3.2).

Since the Text Elements construct pertains to information on web sites, the processes of
localisation of web sites involve specific types of content (e.g. Units of Measure, Number
and Currency Formats, Name Formats, Address Formats, Telephone Number Formats, and
Date and Time Formats). The Web Interface Elements construct (e.g. Icons and Symbols)
and the Web Design Elements construct (e.g. Colours, Hypertext Links, Navigation Bar,
Search Tool) were involved in the processes of localisation and internationalisation of web
sites (see Section 2.4.3 for details).
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Language is addressed by the various types of text inputs in the experiment. The Language
of users or the Country where most time is spent may influence the interpretation of the use
of metric or imperial measurement, the decimal separator, thousands separator, special font
characters, and Number and Currency Formats. Language or Country may also affect the
entry of the order of address fields in Address Formats, and number of digits in Telephone
Number Formats. The Language or the Culture of users may affect entry of the order of day,
month and year fields, the number of fields in Date and Time Formats, and Name Formats
(see Section 2.5 and Appendix 2 for details).

In relation to localisation of web sites, Tixier (2005) discovered that 52% of Europeans are
more willing to use web sites if they were in their native language, although speaking in
many languages is more common in the European culture than the American and
Australian culture. Designing web sites in languages other than English is an important
consideration for the issue of web site usability (Choong et al., 2005). However, digital
library users appear to have preference for the default language, rather than choosing
another language, when using a digital library interface (Nichols et al., 2007). The main
study results found that Australian English is as important as International English on web
sites to the Australian users. Similarly, Mandarin used on the Chinese web site version and
International English used on the International web site version are equally understandable
to the Chinese users (see Table 7.2). The main results indicate that International English is
important on the International web site version (see Table 7.2). This reveals the potential
preference for a common web language when using web interfaces. This approach was
supported by the findings of this research project.
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Web Interface Elements include Icons and Symbols. The effective use of localised or
internationalised Icons may be due to the influence of Religion or Culture of users.
Localised Symbols may be easier to interpret than internationalised Symbols. In terms of
localisation of web sites, Dysart (2001) advises that the implementation of culturally
sensitive Symbols is vital to the business image of any organisation. Similarly, Best (2004)
recommends that businesses require an in-depth multicultural understanding to avoid
unnecessary spending, due to misrepresentation of any particular culture via the use of
Symbols. However, the Religion or Culture of users may influence the interpretation of the
intended meaning of localised or internationalised Symbols. The results from the main
study reveal that the Country where users spent most of their lives does influence their
religious beliefs for the Australian and International users. This affects the support for the
use of Symbols on both the Australian and International web site versions (see Table 7.2),
in terms of the interpretation of the intended meaning of Symbols. The role of Icons and
Symbols in localisation and internationalisation of web sites was discussed in earlier
chapters (see Section 2.5 and Appendix 2 for details).

In this study, the participants seemed to have few problems in using the Icons and Symbols
in the three versions of the experimental web site. Strong preferences for culturally
appropriate Icons and Symbols were not expressed by the participants involved in the
experiment of this research. This could be due to the difference in the purpose of web sites
(virtual restaurant categorised under entertainment in this research) and the nature of
participants as compared to the profit-making objective of businesses mentioned in the
literature (e.g. Ashman et al., 2008, Marcus, 2008, Sharp, Rogers & Preece, 2007, Lazar,
2007). This explains that the findings of this research support the notion of taking into
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account the web site purpose and participant demographics when designing a culturally
appropriate web interface.

The key variables of Web Design Elements include Colours, Hypertext Links, Navigation
Bar and Search Tool. The Culture of users may influence their colour preference,
navigation, task accomplishment and effective information search on localised or
internationalised web site version, through the use of Colours, Hypertext Links, the
Navigation Bar and the Search Tool. The impacts of these elements on both localisation
and internationalisation of web sites have been discussed in Section 2.5 and Appendix 2.
When Colours are used appropriately in web sites, targeting particular cultural groups, such
localised web sites are likely to attract a larger proportion of potential buyers, as compared
to internationalised web sites (Cyr et al., 2004). The significance from the results explains
that the ability to choose Colours on the Australian web site version is important to the
Australian users (see Table 7.2). This shows that such a web site version will possibly
appeal to the Australian users. However, the ability to choose Colours on both versions of
the web site is important to the Chinese users. Similarly, the ability to choose Colours on
both versions of the web site is just as important to the International users (see Table 7.2).

For localisation of web sites, all alphabets or text used for Hypertext Links and the
Navigation Bar should be translated to the Language of intended users. For the purpose of
the internationalisation of web sites, a Language commonly understood by all users should
be considered instead (Choong et al., 2005; Marcus, 2008). The Search Tool needs to state
clearly what the search criteria are and present clear search results, in the Language of users
or a universally understood Language by all users (Spool et al., 1999).
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Participants in the experiment of this research seemed to cope well with both localised and
internationalised versions of Web Design Elements, which indicates that they are likely to
be attracted to Web Design Elements pertaining to their cultural background, although they
are also likely to be interested in an internationalised version of Web Design Elements.
This could be due to the participants’ potential preference for a universal web language,
since they anticipate to use English on web sites, coupled with being experienced and
heavy users of the web, and the extended length of stay in English-speaking countries for
those whose Mother Tongue is not English or the prevalence of the English language via
the media. This means that the findings of this research support the idea of internationalised
Web Design Elements for this sample of participants in the experiment.

Turk (2000) describes a “world wide web of cultures” as diverse groups of people who
differ in aspects of culture such as religion, race, social class and language, where
culturally relevant web sites (localisation) potentially cater to the requirements of each
cultural group. He explains “world wide web culture” as comprising nurtured behaviour;
for example, web and computer experience that occur, regardless of cultural background,
which attracts the development of cross-cultural web sites (internationalisation). The results
established that the users in this research may be a part of a web culture rather than a web
of cultures and a preference for internationalisation of web sites rather than localisation of
web sites. Since Internet culture cannot be associated with an individual’s culture, due to
not having the necessary characteristics (for instance, language, religion, race and social
class) of a true culture (Clausen, 2000), the general impact of a true culture has been
weakened by the formation of different types of online communities, often differentiated by
the unique social norms that are nurtured, although users may be from culturally different
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backgrounds (Chew et al., 2000). Hence, a web culture is likely to result from these users
having substantial exposure to web sites.

8.4 STRENGTHS AND LIMITATIONS OF RESEARCH
The principal strength of this research is the main experiment, which was developed with
the aid of a pilot study. This experiment utilised complex materials, detailed data gathering
and 301 participants. Hence, the results have reasonable reliability.

The pilot study involved 29 participants over a period of two months. A post-experiment
interview was conducted after each participant completed the online experiment to assist in
development of more effective versions for use in the main study. After the web site
versions were improved, the main study was launched. The main study involved 301
participants over a period of five months, using two versions of the web site for each group
of participants, but no post-experiment interview was carried out due to the large number of
participants.

Quantitative and qualitative analyses were used to complement each other’s weaknesses in
terms of validity, and to reveal a deeper understanding of the issues investigated. Online
experiments (demographic questions, web tasks and web design questions), postexperiment interviews (pilot study only), descriptive statistics (demographic factors, web
task items and web design items), scenario-based evaluation (web task items and openended survey question), parametric statistics (paired t-test), non-parametric statistics (chisquare analysis) and categorical regression analysis (main study only) were involved in the
investigation. However, it must be highlighted that the significance of the research detailed
in this thesis is not entirely founded on the statistical significance of the results. Instead, the
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statistical findings play a role in developing an enhanced understanding of theoretical
aspects of the research.

The main limitation of this research relates to the nature of the sample. The participants
were an ‘internationalised’ group, who were very experienced and heavy web users. Hence,
the results may well not be generalisable to other types of users.

8.5 SIGNIFICANCE OF RESEARCH
There were two outcomes of the research:
(i) improved understanding of the relationship between "localisation" and
"internationalisation" of web site design and usability; and
(ii) ways of linking cultural variables to key design parameters.

The detailed literature review informed the development of the methodology, research
materials and analysis techniques used for the main study.

There were thirteen hypotheses proposed in this research, three of which were supported.
This provides some advancement towards understanding cultural impacts on web design
and usability. It assists in developing procedures for application of specific factors relevant
to localisation and internationalisation of web sites.

The thesis makes a contribution to the field of HCI by providing a better understanding of
an internationalised web culture. It associates the impacts of culture (Language, Religion
and Dominant Culture) on web site design and usability via user preferences (demographic
factors) and the localisation and internationalisation of web sites (Text Elements, Web
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Interface Elements and Web Design Elements). An explanation of the nature of participants
and the theoretical implications of research, facilitate interpretation of the results. User
characteristics are represented by demographic factors, which influence user preferences
and in turn localisation and internationalisation of web sites and subsequently, web site
design and usability. The user preferences that are not influenced by culture are considered
as potentially confounding factors.

An overview framework provided the structure for the research in this thesis (Figure 1.1).
Although this framework had its limitations, it facilitated a clearer understanding of the
relationships between the different elements. In general, the findings supporting hypotheses
H3, H6 and H13 provide some support for this model. However, there was no support for
most of the hypotheses in this research. This indicates that the impact of culture is weak
(for these participants). Hence, in Figure 8.1, the relevant lines are dotted. The preference
for International (American) English (H6) and a web site version that uses Internationalised
Web Design Elements, Text Elements, and Web Interface Elements (H13) by the
International group participants supports the overview framework. The support for
hypotheses H6 and H13 lead to significances that affect the impact of culture on web design
and usability. The significances found stipulate that International (American) English is
important on the International web site version, while the Language used, use of Symbols
and the ability to choose Colours on both versions of the web site is equally effective for
the International users (see Table 7.2). There could have been a weaker impact of culture
on web site usability because the cultural groups in this research were not very
homogeneous.
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Consideration of the experimental results leads to the ‘Internationalised Webability Model’
shown in Figure 8.1.
User
Characteristics

HCI

Web
Interfaces

User
Preferences

Web Site Design and
Usability

Culture

Localisation/Internationalisation of Web Sites

Figure 8.1 Internationalised Webability Model

The most important variables to investigate for determining key characteristics of web
users and which aspects of design to address once users' cultural and other attributes are
determined include Language, Symbols, the ability to choose Colours, Country lived,
Religion and Mother Tongue. The significance found and aspects that influence culture
most are the main web design considerations revealed by the research in this thesis (see
Table 7.2).
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8.6 DIRECTIONS FOR FUTURE RESEARCH
Although the findings reported in this thesis provide an improved understanding of the
factors which affect the localisation and internationalisation of web sites, and ways of
associating cultural variables to main web design considerations, there is still much more to
be investigated. In particular, studies with less ‘internationalised’ users would complement
this study.

Future research could also be carried out on the customisation of web sites and the impacts
of culture on internet agents. Such an extensive study would require each aspect of culture
to be investigated for every main cultural group, use stronger and more homogeneous
cultural groups in order to obtain different results. Hence, only part of this overall project
can be completed by any one researcher.

8.7 CONCLUSION
In the concluding chapter of this thesis, the main research findings, theoretical implications,
strengths and limitations of the research have been discussed. The significance of the
research has been identified as well as directions for future research. The research project
provides a significant advancement in understanding of key issues relevant to localisation
and internationalisation of web sites.
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